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Cellium is a Terminal User Interface (TUI) framework for Erlang/OTP. It provides a declarative way to build interactive terminal applications using an architecture inspired by the Elm Architecture.
Core Architecture
Applications built with Cellium implement the cellium behaviour, which follows a strictly decoupled pattern:
	 Model: The application state.
	 Update: A function that transforms the model in response to messages (keyboard input, resize events, or internal timers).
	 View: A function that transforms the model into a UI representation using a tuple-based DSL.

The cellium Behaviour
To create an application, implement the following callbacks:
	init(Args): Initializes the application model.
	update(Model, Msg): Processes events and returns the updated model.
	render(Model): Returns the UI structure as a DSL tree.

Automatic Component State
Cellium simplifies interactive UIs by automatically managing the state of complex widgets (like text_input, list, checkbox, and gauge). This "Component Pattern" is inspired by modern frameworks like React (Controlled Components) and Phoenix LiveView (LiveComponents).
Instead of manually threading every keypress and update:
	Event Routing: When a widget has focus, the framework automatically routes keyboard events to that widget's internal handler.
	State Storage: The framework stores the internal state of widgets in a widget_states map within your application's Model, keyed by the widget's id.
	Automatic Injection: During rendering, the DSL lookups the stored state by ID and merges it into the widget properties before drawing.

Example: Stateless Render
Notice how text_input and list are defined with only an id. The framework "fills in" the text and scroll position automatically from the Model.
render(Model) ->
    {vbox, [], [
        {text_input, [{id, my_search_box}, {expand, true}]},
        {list, [{id, results_list}, {expand, true}]}
    ]}.
Initializing State
You can provide initial values for components in your init/1 function:
init(_) ->
    Model = #{
        widget_states => #{
            my_search_box => #{text => "Initial search..."},
            results_list => #{items => ["Apple", "Banana", "Cherry"]}
        }
    },
    {ok, Model}.
Handling Custom Events
Interactive widgets emit high-level events to your update/2 function for application logic:
	  button: Emits {button_clicked, Id}
	  radio: Emits {radio_selected, Id, Group}
	  checkbox/text_input/list: Their internal state (checked, text, selection) is updated automatically in the Model.

Example
-module(counter).
-behaviour(cellium).
-export([init/1, update/2, render/1, start/0]).

init(_Args) ->
    InitialCount = 0,
    {ok, #{
        count => InitialCount,
        widget_states => #{
            display => #{text => io_lib:format("Count: ~p", [InitialCount])}
        }
    }}.

update(Model = #{count := Count, widget_states := States}, Msg) ->
    case Msg of
        {button_clicked, plus_btn} ->
            NewCount = Count + 1,
            Model#{
                count => NewCount,
                widget_states => States#{display => #{text => io_lib:format("Count: ~p", [NewCount])}}
            };
        {button_clicked, minus_btn} ->
            NewCount = Count - 1,
            Model#{
                count => NewCount,
                widget_states => States#{display => #{text => io_lib:format("Count: ~p", [NewCount])}}
            };
        {key, _, _, _, _, <<"q">>} -> cellium:stop(), Model;
        _ -> Model
    end.

render(_Model) ->
    {vbox, [{padding, 1}], [
        {header, [], "Counter Example"},
        {text, [{id, display}]},
        {hbox, [{size, 1}], [
            {button, [{id, plus_btn}, {size, 5}], "+"},
            {spacer, [{size, 2}]},
            {button, [{id, minus_btn}, {size, 5}], "-"}
        ]},
        {text, [], "Press Tab to focus, Space/Enter to click, 'q' to quit"}
    ]}.

start() ->
    cellium:start(#{module => ?MODULE}).
Screen Management
Cellium provides a screen management system for applications with multiple views (e.g., search screen, customer form, settings dialog). The screen module handles screen lifecycle, transitions, and automatic focus cleanup.
Screen Lifecycle
Screens have four states:
	Created: Widget tree built but not registered
	Shown: Active, widgets registered with focus manager
	Hidden: Inactive, widgets unregistered but preserved
	Destroyed: Permanently removed

Basic Screen Transitions
% Create screens
SearchScreen = screen:new(search_screen,
    cellium_dsl:from_dsl({vbox, [], [
        {text_input, [{id, search_box}, {focusable, true}]},
        {list, [{id, results_list}, {focusable, true}]}
    ]})),

CustomerScreen = screen:new(customer_form,
    cellium_dsl:from_dsl({vbox, [], [
        {text_input, [{id, name_field}, {focusable, true}]},
        {button, [{id, save_btn}, {focusable, true}], "Save"}
    ]})),

% Transition between screens (automatic cleanup)
NewScreen = screen:transition(SearchScreen, CustomerScreen)
Screen Stack
For modal dialogs or nested navigation, use the screen stack:
% Push a dialog (current screen hidden but preserved)
screen:push(ConfirmDialog),
% Pop back to previous screen
screen:pop(),

% Replace current screen entirely
screen:replace(NewScreen)
Dynamic Screens with Builders
For screens that need fresh data on each display:
screen:new(
    customer_form,
    fun() ->
        Data = fetch_customer_data(),
        build_customer_form(Data)
    end,
    empty_widget()
)
The builder function is called each time the screen is shown, ensuring data is current.
Layout System
Cellium uses a flexible layout engine that calculates absolute coordinates and dimensions based on container constraints and widget properties.
Positioning Modes
	Relative (Default): Widgets are positioned by their parent container (vbox, hbox, grid, etc.) according to the container's orientation and expansion rules.
	Absolute: By setting {position, absolute}, a widget bypasses the layout engine. You must manually provide {x, X}, {y, Y}, {width, W}, and {height, H}.

Space Distribution
In relative layout, space is distributed along the container's primary axis (vertical for vbox, horizontal for hbox):
	 Fixed Size: Use {size, N} to request a fixed number of characters in the primary axis.
	 Expansion: Use {expand, true} to request that the widget fill the remaining available space.
	 Automatic Splitting: If multiple widgets have {expand, true}, they split the remaining space equally.
	 Default Behavior: If neither size nor expand is specified, a default {size, 1} is applied.

Padding
Padding can be applied to any container or widget to create space between the border and the content:
	Uniform: {padding, 1} (1 character on all four sides).
	Specific: {padding, #{top => 1, bottom => 1, left => 2, right => 2}}.

Width and Height
While size controls the dimension along the container's primary axis, width and height can be used to explicitly set the dimension along the cross-axis or for absolutely positioned widgets.
UI Pipeline
	 DSL: The render/1 function returns a high-level DSL (e.g., {vbox, Props, Children}).
	 Processing: cellium_dsl converts the DSL into a tree of internal widget maps.
	 Layout: The layout engine calculates absolute coordinates (x, y) and final dimensions for every widget based on constraints and expansion rules.
	 Styling: A CSS-like engine (css) applies visual properties (colors, borders) from cached stylesheets.
	 Rendering: The view process utilizes the native_terminal driver to draw the final representation to the terminal screen.

Project Structure
	src/: Core framework source code, including the layout engine and terminal drivers.
	examples/: Sample applications demonstrating widgets and architectural patterns.
	include/: Common header files and macro definitions.
	priv/: Default stylesheets and theme configuration.

Build and Run
Prerequisites
	Erlang/OTP 26 or later.
	rebar3.

Compilation
rebar3 compile

Running Examples
Use the provided Makefile to execute example applications:
make run example=counter
make run example=widgets_gallery

Development
	Testing: rebar3 eunit
	Logging: Logs are written to ./logs/cellium-debug by default. Logging configuration is managed in src/logging.erl.

Documentation
	API docs https://wmealing.github.io/cellium/api-reference.html
	Occasional discussions https://wmealing.github.io/
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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:

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

2. You must cause any modified files to carry prominent notices stating that
   You changed the files; and

3. 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

4. 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

Copyright 2025-, Wade mealing <wmealing@redhat.com>.

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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Box widget module for rendering rectangular containers with borders.
This module provides a container widget that draws a border around its
contents. The box can contain child widgets and renders with different
border styles depending on focus state.
Usage
Basic box as a container:
{box, [{id, my_box}, {size, 10}, {color, yellow}], [
    {text_input, [{id, input1}, {expand, true}]}
]}
Empty decorative box:
box:new(decorative_box, 20, 5)
Properties
	width (integer): Width of the box in characters. Set by layout when used
as a container
	height (integer): Height of the box in characters. Set by layout when used
as a container
	orientation (atom): Layout orientation for children. Default: vertical
	padding (map): Inner padding. Default: 1 on all sides
	type: Set to container (can hold child widgets)
	color (atom): Border color

Border Styles
	Unfocused: Square/single-line border (┌─┐│└┘)
	Focused or child has focus: Double-line border (╔═╗║╚╝)

Container Behavior
The box is a container widget, so:
	It can have children specified in the DSL
	The layout system calculates dimensions for children
	Default padding of 1 character on all sides
	Children are laid out vertically by default

Example
{box, [{id, input_box}, {size, 5}, {color, cyan}], [
    {text_input, [{id, ti1}, {wrap, true}, {expand, true}]}
]}
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        new(Id)

      


        Creates a new box with default dimensions (0x0).



    


    
      
        new(Id, Width, Height)

      


        Creates a new box with specified dimensions.



    


    
      
        render(Widget, Buffer)

      


        Renders the box border.
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          -spec new(term()) -> map().


      


Creates a new box with default dimensions (0x0).

  



  
    
      
    
    
      new(Id, Width, Height)



        
          
        

    

  


  

      

          -spec new(term(), non_neg_integer(), non_neg_integer()) -> map().


      


Creates a new box with specified dimensions.
The box is a container that can hold child widgets. Children are laid out
vertically with 1 character padding on all sides.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the box border.
Border style changes based on focus:
	Focused or child has focus: double-line border
	Unfocused: square/single-line border
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Box styles and rendering functions for various border types.
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        ascii_double_head()

      


    


    
      
        double()

      


    


    
      
        double_edge()

      


    


    
      
        draw_horizontal_line/6

      


    


    
      
        draw_vertical_line/6

      


    


    
      
        drawline(X, Y, Fg, Bg, Line, Buffer)

      


    


    
      
        heavy()

      


    


    
      
        heavy_edge()

      


    


    
      
        heavy_head()

      


    


    
      
        horizontals()

      


    


    
      
        markdown()

      


    


    
      
        minimal()

      


    


    
      
        minimal_double_head()

      


    


    
      
        minimal_heavy_head()

      


    


    
      
        render_box(X, Y, Width, Height, BoxStyle, Title, TitleAlign, Fg, Bg, Buffer)

      


        Renders a rectangular box with optional title in the top border.



    


    
      
        rounded()
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        simple_head()

      


    


    
      
        simple_heavy()
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      draw_horizontal_line/6



        
          
        

    

  


  


  



  
    
      
    
    
      draw_vertical_line/6



        
          
        

    

  


  


  



  
    
      
    
    
      drawline(X, Y, Fg, Bg, Line, Buffer)
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      render_box(X, Y, Width, Height, BoxStyle, Title, TitleAlign, Fg, Bg, Buffer)



        
          
        

    

  


  

      

          -spec render_box(integer(),
                 integer(),
                 integer(),
                 integer(),
                 #box{top_left :: term(),
                      top :: term(),
                      top_divider :: term(),
                      top_right :: term(),
                      head_left :: term(),
                      head_vertical :: term(),
                      head_right :: term(),
                      head_row_left :: term(),
                      head_row_horizontal :: term(),
                      head_row_cross :: term(),
                      head_row_right :: term(),
                      mid_left :: term(),
                      mid_vertical :: term(),
                      mid_right :: term(),
                      row_left :: term(),
                      row_horizontal :: term(),
                      row_cross :: term(),
                      row_right :: term(),
                      foot_row_left :: term(),
                      foot_row_horizontal :: term(),
                      foot_row_cross :: term(),
                      foot_row_right :: term(),
                      foot_left :: term(),
                      foot_vertical :: term(),
                      foot_right :: term(),
                      bottom_left :: term(),
                      bottom :: term(),
                      bottom_divider :: term(),
                      bottom_right :: term(),
                      is_ascii :: term()},
                 string() | binary(),
                 left | center | right,
                 atom(),
                 atom(),
                 map()) ->
                    map().


      


Renders a rectangular box with optional title in the top border.
This is a generic box renderer that handles simple rectangular boxes
with optional title text interrupting the top border.
	X: Starting X coordinate (left edge)
	Y: Starting Y coordinate (top edge)
	Width: Total width of the box (including borders)
	Height: Total height of the box (including borders)
	BoxStyle: Box style record defining border characters
	Title: Optional title text (empty string or binary for no title)
	TitleAlign: Title alignment (left | center | right)

	Fg: Foreground color
	Bg: Background color
	Buffer: Current frame buffer
	Returns: Updated buffer
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          -spec new(term()) -> map().
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          -spec render(map(), map()) -> map().
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Button widget module for interactive clickable buttons.
Buttons are focusable widgets that can be activated with Enter or Space.
When focused, they display with inverted colors or a border to indicate selection.
Usage
button:new(submit_btn, "Submit")
Properties
	label (string): The text displayed on the button
	focusable (boolean): Always true for buttons
	focused (boolean): Set by focus manager when button has focus
	height (integer): If >= 3, renders with a box border

Rendering
	Height < 3: Simple text with brackets when focused: [Submit]
	Height >= 3: Bordered box with centered label (double border when focused)
	Focused state inverts foreground/background colors
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    Functions
  


    
      
        handle_event/2

      


        Handles keyboard events for the button. Emits button_clicked event on Enter or Space.



    


    
      
        new(Id)

      


        Creates a new button widget with default label 'Button'.



    


    
      
        new(Id, Label)

      


        Creates a new button widget with the specified label.



    


    
      
        render(Widget, Buffer)

      


        Renders the button widget to the buffer.



    


    
      
        render_focused(Widget, Buffer)
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          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for the button. Emits button_clicked event on Enter or Space.
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          -spec new(term()) -> map().


      


Creates a new button widget with default label 'Button'.
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          -spec new(term(), string()) -> map().


      


Creates a new button widget with the specified label.
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          -spec render(map(), map()) -> map().


      


Renders the button widget to the buffer.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().
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This module defines the cellium behaviour, which is the core of a Cellium application.
It's a gen_server that manages the application's state, event handling, and rendering
loop. To create an application, you must implement the callback functions defined in this
behaviour.
The three main callbacks are:
	init/1: To set up the initial state of the application (the model).
	update/2: To handle events and update the application model.
	render/1: To define the UI by transforming the model into a widget tree.

A simple application would look like this:
-module(my_app).
-behaviour(cellium).

-export([init/1, update/2, render/1]).

init(_Args) ->
    {ok, #{text => <<"Hello, World!">>}}.

update(Model, _Msg) ->
    Model.

render(#{text := Text}) ->
    text:new(my_text, Text).

      


      
        Summary


  
    Callbacks
  


    
      
        init(Args)

      


        Invoked when the application starts. It should initialize the application's state,
referred to as the 'model'.



    


    
      
        render(Model)

      


        Takes the current application Model and returns a widget tree (Layout) to be rendered on the screen.
This function defines the UI of the application.



    


    
      
        update(Model, Msg)

      


        Handles incoming messages and updates the application state.
Msg is the message to process, and Model is the current state. It should return the new state NewModel.



    





  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        handle_call(Msg, From, State)

      


    


    
      
        handle_cast/2

      


    


    
      
        handle_event(Event)

      


        Sends an event to the application's update/2 callback for processing.
This is the primary way to send messages to the running application.



    


    
      
        handle_info(Msg, State)

      


    


    
      
        init(Args)

      


    


    
      
        render_caller(Module, Model)

      


    


    
      
        start(Args)

      


        Starts the Cellium application.
Args is a map containing configuration, including the module that implements the cellium behaviour.



    


    
      
        stop()

      


        Stops the Cellium application gracefully.



    


    
      
        terminate(Reason, State)

      


    





      


      
        Callbacks

        


  
    
      
    
    
      init(Args)



        
          
        

    

  


  

      

          -callback init(Args :: term()) -> {ok, Model :: term()} | ignore.


      


Invoked when the application starts. It should initialize the application's state,
referred to as the 'model'.

  



  
    
      
    
    
      render(Model)



        
          
        

    

  


  

      

          -callback render(Model :: term()) -> Layout :: term().


      


Takes the current application Model and returns a widget tree (Layout) to be rendered on the screen.
This function defines the UI of the application.

  



  
    
      
    
    
      update(Model, Msg)



        
          
        

    

  


  

      

          -callback update(Model :: term(), Msg :: term()) -> NewModel :: term().


      


Handles incoming messages and updates the application state.
Msg is the message to process, and Model is the current state. It should return the new state NewModel.

  


        

      

      
        Functions

        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_call(Msg, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast/2



        
          
        

    

  


  


  



  
    
      
    
    
      handle_event(Event)



        
          
        

    

  


  

      

          -spec handle_event(Event :: term()) -> {ok, done}.


      


Sends an event to the application's update/2 callback for processing.
This is the primary way to send messages to the running application.

  



  
    
      
    
    
      handle_info(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(Args)



        
          
        

    

  


  


  



  
    
      
    
    
      render_caller(Module, Model)



        
          
        

    

  


  


  



  
    
      
    
    
      start(Args)



        
          
        

    

  


  

      

          -spec start(Args :: map()) -> {ok, pid()} | {error, any()}.


      


Starts the Cellium application.
Args is a map containing configuration, including the module that implements the cellium behaviour.

  



  
    
      
    
    
      stop()



        
          
        

    

  


  

      

          -spec stop() -> ok.


      


Stops the Cellium application gracefully.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

    
cellium_app 
    



      
cellium public API

      


      
        Summary


  
    Functions
  


    
      
        start(StartType, StartArgs)

      


    


    
      
        stop(State)

      


    





      


      
        Functions

        


  
    
      
    
    
      start(StartType, StartArgs)



        
          
        

    

  


  


  



  
    
      
    
    
      stop(State)



        
          
        

    

  


  


  


        

      


  

    
cellium_buffer 
    



      
Shared logic for managing a virtual terminal buffer (shadow buffer).
  Operates on a Map where keys are {X, Y} and values are {Char, Fg, Bg}.
  Supports nested clipping to restrict drawing to specific rectangular areas.

      


      
        Summary


  
    Functions
  


    
      
        clear_clip(Buffer)

      


        Clears the clipping area on the buffer.



    


    
      
        empty()

      


        Returns a new empty buffer.



    


    
      
        get_cell(X, Y, Buffer)

      


        Gets a cell from the buffer. Returns space if empty.



    


    
      
        get_row(Y, Width, Buffer)

      


        Gets an entire row from 0 to Width-1.



    


    
      
        get_row(StartX, Y, Length, Buffer)

      


        Gets a segment of a row starting at StartX with specific length.



    


    
      
        put_string(X, Y, Fg, Bg, Str, Buffer)

      


        Puts a string into the buffer starting at X, Y, respecting clip if set.



    


    
      
        set_cell(X, Y, Char, Fg, Bg, Buffer)

      


        Sets a single cell in the buffer, respecting clip if set.



    


    
      
        set_clip(X, Y, W, H, Buffer)

      


        Sets a rectangular clipping area on the buffer.
If a clip already exists, it intersects the new area with the existing one.



    





      


      
        Functions

        


  
    
      
    
    
      clear_clip(Buffer)



        
          
        

    

  


  

Clears the clipping area on the buffer.

  



  
    
      
    
    
      empty()



        
          
        

    

  


  

Returns a new empty buffer.

  



  
    
      
    
    
      get_cell(X, Y, Buffer)



        
          
        

    

  


  

Gets a cell from the buffer. Returns space if empty.

  



  
    
      
    
    
      get_row(Y, Width, Buffer)



        
          
        

    

  


  

Gets an entire row from 0 to Width-1.

  



  
    
      
    
    
      get_row(StartX, Y, Length, Buffer)



        
          
        

    

  


  

Gets a segment of a row starting at StartX with specific length.

  



  
    
      
    
    
      put_string(X, Y, Fg, Bg, Str, Buffer)



        
          
        

    

  


  

Puts a string into the buffer starting at X, Y, respecting clip if set.

  



  
    
      
    
    
      set_cell(X, Y, Char, Fg, Bg, Buffer)



        
          
        

    

  


  

Sets a single cell in the buffer, respecting clip if set.

  



  
    
      
    
    
      set_clip(X, Y, W, H, Buffer)



        
          
        

    

  


  

Sets a rectangular clipping area on the buffer.
If a clip already exists, it intersects the new area with the existing one.

  


        

      


  

    
cellium_dsl 
    




      
        Summary


  
    Functions
  


    
      
        from_dsl(Dsl)

      


    


    
      
        from_dsl(Other, Model)

      


    





      


      
        Functions

        


  
    
      
    
    
      from_dsl(Dsl)



        
          
        

    

  


  


  



  
    
      
    
    
      from_dsl(Other, Model)



        
          
        

    

  


  


  


        

      


  

    
cellium_event_manager 
    



      
Event manager for handling terminal and external events.

      


      
        Summary


  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


        Convert process state when code is changed.



    


    
      
        handle_call(Request, From, State)

      


        Handling call messages.



    


    
      
        handle_cast(Request, State)

      


        Handling cast messages.



    


    
      
        handle_info(Info, State)

      


        Handling all non call/cast messages.



    


    
      
        init(Args)

      


        Initializes the server.



    


    
      
        send_event(Event)

      


    


    
      
        start_link()

      


        Starts the server.



    


    
      
        start_link(CallBackModule)

      


    


    
      
        terminate(Reason, State)

      


        This function is called by a gen_server when it is about to
terminate. It should be the opposite of Module:init/1 and do any
necessary cleaning up. When it returns, the gen_server terminates
with Reason. The return value is ignored.



    





      


      
        Functions

        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  

      

          -spec code_change(OldVsn :: term() | {down, term()}, State :: term(), Extra :: term()) ->
                     {ok, NewState :: term()} | {error, Reason :: term()}.


      


Convert process state when code is changed.

  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  

      

          -spec handle_call(Request :: term(), From :: {pid(), term()}, State :: term()) ->
                     {reply, Reply :: term(), NewState :: term()} |
                     {reply, Reply :: term(), NewState :: term(), Timeout :: timeout()} |
                     {reply, Reply :: term(), NewState :: term(), hibernate} |
                     {noreply, NewState :: term()} |
                     {noreply, NewState :: term(), Timeout :: timeout()} |
                     {noreply, NewState :: term(), hibernate} |
                     {stop, Reason :: term(), Reply :: term(), NewState :: term()} |
                     {stop, Reason :: term(), NewState :: term()}.


      


Handling call messages.

  



  
    
      
    
    
      handle_cast(Request, State)



        
          
        

    

  


  

      

          -spec handle_cast(Request :: term(), State :: term()) ->
                     {noreply, NewState :: term()} |
                     {noreply, NewState :: term(), Timeout :: timeout()} |
                     {noreply, NewState :: term(), hibernate} |
                     {stop, Reason :: term(), NewState :: term()}.


      


Handling cast messages.

  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  

      

          -spec handle_info(Info :: timeout() | term(), State :: term()) ->
                     {noreply, NewState :: term()} |
                     {noreply, NewState :: term(), Timeout :: timeout()} |
                     {noreply, NewState :: term(), hibernate} |
                     {stop, Reason :: normal | term(), NewState :: term()}.


      


Handling all non call/cast messages.

  



  
    
      
    
    
      init(Args)



        
          
        

    

  


  

      

          -spec init(Args :: term()) ->
              {ok, State :: term()} |
              {ok, State :: term(), Timeout :: timeout()} |
              {ok, State :: term(), hibernate} |
              {stop, Reason :: term()} |
              ignore.


      


Initializes the server.

  



  
    
      
    
    
      send_event(Event)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() ->
                    {ok, Pid :: pid()} |
                    {error, Error :: {already_started, pid()}} |
                    {error, Error :: term()} |
                    ignore.


      


Starts the server.

  



  
    
      
    
    
      start_link(CallBackModule)



        
          
        

    

  


  


  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  

      

          -spec terminate(Reason :: normal | shutdown | {shutdown, term()} | term(), State :: term()) -> any().


      


This function is called by a gen_server when it is about to
terminate. It should be the opposite of Module:init/1 and do any
necessary cleaning up. When it returns, the gen_server terminates
with Reason. The return value is ignored.

  


        

      


  

    
cellium_sup 
    



      
cellium top level supervisor.

      


      
        Summary


  
    Functions
  


    
      
        init(_)

      


    


    
      
        start_link()

      


    





      


      
        Functions

        


  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link()



        
          
        

    

  


  


  


        

      


  

    
checkbox 
    



      
Checkbox widget module for togglable boolean options.
This module provides an interactive checkbox widget that displays a label
with a checkable box. When focused, colors are inverted.
Usage
Basic checkbox:
checkbox:new(my_checkbox, "Enable feature")
Checkbox with initial checked state:
Widget = checkbox:new(my_checkbox, "Enable feature"),
CheckedWidget = Widget#{checked => true}
Properties
	label (string): Text label displayed next to the checkbox
	checked (boolean): Whether the checkbox is checked. Default: false
	focusable (boolean): Set to true by default

Display
	Unchecked: [ ] Label
	Checked: [X] Label
	When focused, foreground and background colors are swapped

Event Handling
Toggle the checkbox state in your update function when handling
space or enter key events on this widget.

      


      
        Summary


  
    Functions
  


    
      
        handle_event/2

      


        Handles keyboard events for the checkbox. Toggles checked state on Space or Enter.



    


    
      
        new(Id)

      


        Creates a new checkbox with default label 'Checkbox'.



    


    
      
        new(Id, Label)

      


        Creates a new checkbox with the specified label.



    


    
      
        render(Widget, Buffer)

      


        Renders the checkbox in unfocused state.



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the checkbox in focused state with inverted colors.



    





      


      
        Functions

        


  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for the checkbox. Toggles checked state on Space or Enter.

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new checkbox with default label 'Checkbox'.

  



  
    
      
    
    
      new(Id, Label)



        
          
        

    

  


  

      

          -spec new(term(), string()) -> map().


      


Creates a new checkbox with the specified label.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the checkbox in unfocused state.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the checkbox in focused state with inverted colors.

  


        

      


  

    
container 
    



      
Container widgets are used to arrange other widgets in a specific layout.
  They support both horizontal and vertical orientations and handle the
  distribution of space among their children.

      


      
        Summary


  
    Functions
  


    
      
        new(Id, Orientation)

      


        Creates a new container widget.



    


    
      
        render(Container, Buffer)

      


        Renders the container and its debug visualization if enabled.



    


    
      
        render_focused(Container, Buffer)

      


        Renders the container when it or one of its children has focus.



    





      


      
        Functions

        


  
    
      
    
    
      new(Id, Orientation)



        
          
        

    

  


  

      

          -spec new(term(), horizontal | vertical) -> map().


      


Creates a new container widget.
  Parameters:
	Id: A unique identifier for the container.
	Orientation: The layout direction, either horizontal or vertical.


  



  
    
      
    
    
      render(Container, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the container and its debug visualization if enabled.
  Normally renders nothing visible. When debug mode is enabled, draws
  an underscore pattern filling the container's bounds to visualize
  its layout area.

  



  
    
      
    
    
      render_focused(Container, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the container when it or one of its children has focus.

  


        

      


  

    
css 
    




      
        Summary


  
    Functions
  


    
      
        default_stylesheet()

      


    


    
      
        load_stylesheet(Filename)

      


    


    
      
        parse_properties(PropsStr)

      


    


    
      
        parse_stylesheet(Content)

      


    


    
      
        parse_value(ValueStr)

      


    


    
      
        style(Layout)

      


    


    
      
        style(Layout, Stylesheet)

      


    


    
      
        walk_layout(Widget, Fun)

      


    





      


      
        Functions

        


  
    
      
    
    
      default_stylesheet()



        
          
        

    

  


  


  



  
    
      
    
    
      load_stylesheet(Filename)



        
          
        

    

  


  


  



  
    
      
    
    
      parse_properties(PropsStr)



        
          
        

    

  


  


  



  
    
      
    
    
      parse_stylesheet(Content)



        
          
        

    

  


  


  



  
    
      
    
    
      parse_value(ValueStr)



        
          
        

    

  


  


  



  
    
      
    
    
      style(Layout)



        
          
        

    

  


  


  



  
    
      
    
    
      style(Layout, Stylesheet)



        
          
        

    

  


  


  



  
    
      
    
    
      walk_layout(Widget, Fun)



        
          
        

    

  


  


  


        

      


  

    
custom_box 
    




      
        Summary


  
    Functions
  


    
      
        new(Id)

      


    


    
      
        new(Id, Width, Height)

      


    


    
      
        render(Widget, Buffer)

      


    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      



  



  
    
      
    
    
      new(Id, Width, Height)



        
          
        

    

  


  

      

          -spec new(term(), non_neg_integer(), non_neg_integer()) -> map().


      



  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      



  


        

      


  

    
dialog 
    



      
Dialog widget module for floating, centered containers.
A dialog is a specialized container that defaults to being centered on the
screen (or its parent). It draws a border and can have a title, similar to a frame.
Usage
{dialog, [{id, my_dialog}, {title, "Confirm"}, {width, 40}, {height, 10}], [
    {text, [], "Are you sure?"},
    {hbox, [], [
        {button, [{id, yes_btn}], "Yes"},
        {button, [{id, no_btn}], "No"}
    ]}
]}
Properties
	width (integer): Width of the dialog. Default: 40
	height (integer): Height of the dialog. Default: 10
	title (string): Title displayed in the top border.
	position (atom): Defaults to centered.


      


      
        Summary


  
    Functions
  


    
      
        new(Id)

      


        Creates a new dialog container with centered position.



    


    
      
        new(Id, Width, Height)

      


        Creates a new dialog container with specified width and height.



    


    
      
        render(Widget, Buffer)

      


        Renders the dialog using the frame rendering logic.



    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new dialog container with centered position.

  



  
    
      
    
    
      new(Id, Width, Height)



        
          
        

    

  


  

      

          -spec new(term(), integer(), integer()) -> map().


      


Creates a new dialog container with specified width and height.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the dialog using the frame rendering logic.

  


        

      


  

    
focus_manager 
    




      
        Summary


  
    Functions
  


    
      
        can_focus(WidgetId)

      


        Checks if a widget with the given ID is registered and focusable. Returns true if the widget is focusable, false otherwise.



    


    
      
        get_focused()

      


        Returns the ID of the currently focused widget. Returns {ok, WidgetId} or {error, no_focus} if no widget has focus.



    


    
      
        list_all()

      


    


    
      
        move_focus_backward()

      


        Moves focus to the previous focusable widget in reverse tab order. If at the beginning of the list, wraps around to the end. Returns ok on success or {error, no_widgets} if no focusable widgets registered.



    


    
      
        move_focus_forward()

      


        Moves focus to the next focusable widget in tab order. If at the end of the list, wraps around to the beginning. Returns ok on success or {error, no_widgets} if no focusable widgets registered.



    


    
      
        register_widget(WidgetId)

      


        Registers a widget as focusable in the application. WidgetId is a unique identifier for the widget. WidgetRef is a reference or handle to the actual widget. Returns ok on success or {error, Reason} on failure.



    


    
      
        remove_all()

      


    


    
      
        set_focus(WidgetId)

      


        Sets focus to a specific widget by its ID. Sends a focus_changed event with {lost, PreviousId} and {gained, NewId}. Returns ok on success or {error, not_found} if widget doesn't exist.



    


    
      
        start_link()

      


        Starts the focus manager gen_server. Initializes with an empty list of focusable widgets.



    


    
      
        start_link(Config)

      


        Starts the focus manager with initial configuration. Config can contain initial focusable widget list and starting focus.



    


    
      
        unregister_widget(WidgetId)

      


        Unregisters a widget from the focusable widget list. If the unregistered widget had focus, focus moves to the next widget. Returns ok on success or {error, not_found} if widget not registered.



    





      


      
        Functions

        


  
    
      
    
    
      can_focus(WidgetId)



        
          
        

    

  


  

      

          -spec can_focus(WidgetId :: term()) -> true | false.


      


Checks if a widget with the given ID is registered and focusable. Returns true if the widget is focusable, false otherwise.

  



  
    
      
    
    
      get_focused()



        
          
        

    

  


  

      

          -spec get_focused() -> {ok, WidgetId :: term()} | {error, no_focus}.


      


Returns the ID of the currently focused widget. Returns {ok, WidgetId} or {error, no_focus} if no widget has focus.

  



  
    
      
    
    
      list_all()



        
          
        

    

  


  

      

          -spec list_all() -> [WidgetId :: term()].


      



  



  
    
      
    
    
      move_focus_backward()



        
          
        

    

  


  

      

          -spec move_focus_backward() -> ok | {error, no_widgets}.


      


Moves focus to the previous focusable widget in reverse tab order. If at the beginning of the list, wraps around to the end. Returns ok on success or {error, no_widgets} if no focusable widgets registered.

  



  
    
      
    
    
      move_focus_forward()



        
          
        

    

  


  

      

          -spec move_focus_forward() -> ok | {error, no_widgets}.


      


Moves focus to the next focusable widget in tab order. If at the end of the list, wraps around to the beginning. Returns ok on success or {error, no_widgets} if no focusable widgets registered.

  



  
    
      
    
    
      register_widget(WidgetId)



        
          
        

    

  


  

      

          -spec register_widget(WidgetId :: term()) -> ok | {error, already_registered | invalid_widget}.


      


Registers a widget as focusable in the application. WidgetId is a unique identifier for the widget. WidgetRef is a reference or handle to the actual widget. Returns ok on success or {error, Reason} on failure.
Widgets are registered in the order they can be focused (tab order).

  



  
    
      
    
    
      remove_all()



        
          
        

    

  


  

      

          -spec remove_all() -> reset.


      



  



  
    
      
    
    
      set_focus(WidgetId)



        
          
        

    

  


  

      

          -spec set_focus(WidgetId :: term()) -> ok | {error, not_found}.


      


Sets focus to a specific widget by its ID. Sends a focus_changed event with {lost, PreviousId} and {gained, NewId}. Returns ok on success or {error, not_found} if widget doesn't exist.

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, Pid :: pid()} | {error, term()}.


      


Starts the focus manager gen_server. Initializes with an empty list of focusable widgets.

  



  
    
      
    
    
      start_link(Config)



        
          
        

    

  


  

      

          -spec start_link(Config :: map()) -> {ok, Pid :: pid()} | {error, term()}.


      


Starts the focus manager with initial configuration. Config can contain initial focusable widget list and starting focus.

  



  
    
      
    
    
      unregister_widget(WidgetId)



        
          
        

    

  


  

      

          -spec unregister_widget(WidgetId :: term()) -> ok | {error, not_found}.


      


Unregisters a widget from the focusable widget list. If the unregistered widget had focus, focus moves to the next widget. Returns ok on success or {error, not_found} if widget not registered.

  


        

      


  

    
frame 
    



      
Frame widget module for rendering rectangular containers with borders and titles.
This module provides a container widget that draws a border around its
contents and a title in the top border. The frame can contain child widgets
and renders with different border styles depending on focus state.
Usage
Basic frame as a container:
{frame, [{id, my_frame}, {title, "My Frame"}, {size, 10}, {color, yellow}], [
    {text_input, [{id, input1}, {expand, true}]}
]}
Empty decorative frame:
frame:new(decorative_frame, 20, 5)
Properties
	width (integer): Width of the frame in characters.
	height (integer): Height of the frame in characters.
	orientation (atom): Layout orientation for children. Default: vertical
	padding (map): Inner padding. Default: 1 on all sides
	type: Set to container (can hold child widgets)
	color (atom): Border color
	title (string): Title text to display in the top border
	title_align (atom): Alignment of the title: left, center, right. Default: left

Border Styles
	Unfocused: Square/single-line border (┌─┐│└┘)
	Focused or child has focus: Double-line border (╔═╗║╚╝)

Container Behavior
The frame is a container widget, so:
	It can have children specified in the DSL
	The layout system calculates dimensions for children
	Default padding of 1 character on all sides
	Children are laid out vertically by default

Example
{frame, [{id, input_frame}, {title, "Details"}, {size, 5}, {color, cyan}], [
    {text_input, [{id, ti1}, {wrap, true}, {expand, true}]}
]}

      


      
        Summary


  
    Functions
  


    
      
        new(Id)

      


        Creates a new frame with default dimensions (0x0).



    


    
      
        new(Id, Width, Height)

      


        Creates a new frame with specified dimensions.



    


    
      
        render(Widget, Buffer)

      


        Renders the frame border and title.



    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new frame with default dimensions (0x0).

  



  
    
      
    
    
      new(Id, Width, Height)



        
          
        

    

  


  

      

          -spec new(term(), non_neg_integer(), non_neg_integer()) -> map().


      


Creates a new frame with specified dimensions.
The frame is a container that can hold child widgets. Children are laid out
vertically with 1 character padding on all sides.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the frame border and title.
Border style changes based on focus:
	Focused or child has focus: double-line border
	Unfocused: square/single-line border


  


        

      


  

    
gauge 
    



      
Gauge widget module for displaying labeled value indicators.
This module provides a gauge widget that displays a label followed by a
visual bar showing a value from 0 to 100. Commonly used for volume controls,
levels, or other percentage-based indicators.
Usage
Basic gauge:
gauge:new(volume_gauge)
Gauge with label and value:
Widget = gauge:new(volume_gauge),
CustomWidget = Widget#{label => <<"Volume">>, value => 75, width => 30}
Properties
	value (integer): Current value from 0 to 100. Default: 0
	label (binary): Text label displayed before the gauge bar. Default: empty
	width (integer): Total width including label and bar. Set by layout
	focusable (boolean): Set to true by default

Display
The gauge displays as: Label ████████░░░░
	█ for filled portion (proportional to value)
	░ for unfilled portion
	The bar width is calculated as: width - label_length - 1

When focused, foreground and background colors are swapped.
Example
% Volume at 50% with width of 20
Widget#{label => <<"Vol">>, value => 50, width => 20}
% Displays: Vol ████████░░░░░░░

      


      
        Summary


  
    Functions
  


    
      
        handle_event/2

      


        Handles keyboard events for the gauge. Adjusts value with Left/Right arrow keys.



    


    
      
        new(Id)

      


        Creates a new gauge with default settings.



    


    
      
        render(Widget, Buffer)

      


        Renders the gauge in unfocused state.



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the gauge in focused state with inverted colors.



    





      


      
        Functions

        


  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for the gauge. Adjusts value with Left/Right arrow keys.

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new gauge with default settings.
Default value is 0 and label is empty.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the gauge in unfocused state.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the gauge in focused state with inverted colors.

  


        

      


  

    
greedy_wrap 
    




      
        Summary


  
    Functions
  


    
      
        word_wrap(Text, Width)

      


    





      


      
        Functions

        


  
    
      
    
    
      word_wrap(Text, Width)



        
          
        

    

  


  


  


        

      


  

    
grid 
    




      
        Summary


  
    Functions
  


    
      
        new(Id)

      


    


    
      
        render(Widget)

      


    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      



  



  
    
      
    
    
      render(Widget)



        
          
        

    

  


  

      

          -spec render(map()) -> ok.


      



  


        

      


  

    
header 
    



      
Header widget module for displaying section titles.
This module provides a simple header widget for displaying prominent text,
typically used for section titles, headings, or labels in the UI.
Usage
Basic header:
header:new(page_title, "Settings")
Header with custom color:
{header, [{id, title}, {color, cyan}], "Application Settings"}
Properties
	text (string or binary): The header text to display
	color (atom): Text color. Inherited from widget properties

Display
The header renders as plain text at the specified position. It does not
change appearance when focused (render and render_focused behave the same).
Common Use Cases
	Page or section titles
	Category labels
	Divider labels in forms or menus


      


      
        Summary


  
    Functions
  


    
      
        new(Id, Text)

      


        Creates a new header widget with the specified text.



    


    
      
        render(Widget, Buffer)

      


        Renders the header text.



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the header in focused state (identical to unfocused).



    





      


      
        Functions

        


  
    
      
    
    
      new(Id, Text)



        
          
        

    

  


  

      

          -spec new(term(), string() | binary()) -> map().


      


Creates a new header widget with the specified text.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the header text.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the header in focused state (identical to unfocused).

  


        

      


  

    
keyboard_maps 
    




      
        Summary


  
    Functions
  


    
      
        parse_alt_char(Char)

      


    





      


      
        Functions

        


  
    
      
    
    
      parse_alt_char(Char)



        
          
        

    

  


  


  


        

      


  

    
layout 
    



      
The layout module is responsible for calculating the positions and dimensions
  of all widgets in the tree.
  It supports:
	Absolute Positioning: Widgets can be placed at specific coordinates.
	Relative Positioning: Widgets are laid out according to their container's orientation (vertical/horizontal).
	Centered Positioning: Widgets can be automatically centered on the screen.
	Flexible Sizing: Widgets can have a fixed size or expand to fill available space.
	Padding: Containers can define internal padding that affects child placement.


      


      
        Summary


  
    Functions
  


    
      
        calculate_layout/1

      


        Recursively calculates the layout of a widget and its children.
  This function is called internally by calculate_layout/3 and during
  the recursive traversal of the tree.



    


    
      
        calculate_layout(Widget, Width, Height)

      


        Calculates the layout for a widget tree starting from the root, given specific
  target dimensions.



    





      


      
        Functions

        


  
    
      
    
    
      calculate_layout/1



        
          
        

    

  


  

      

          -spec calculate_layout(map()) -> map().


      


Recursively calculates the layout of a widget and its children.
  This function is called internally by calculate_layout/3 and during
  the recursive traversal of the tree.

  



  
    
      
    
    
      calculate_layout(Widget, Width, Height)



        
          
        

    

  


  

      

          -spec calculate_layout(map(), integer(), integer()) -> map().


      


Calculates the layout for a widget tree starting from the root, given specific
  target dimensions.
  Parameters:
	Widget: The root widget of the tree to lay out.
	Width: The total available width for the layout.
	Height: The total available height for the layout.


  


        

      


  

    
list 
    



      
List widget module for rendering scrollable lists of items.
This module provides an interactive list widget that handles keyboard
events for selection and scrolling.
Usage
Basic list:
{list, [{id, my_list}, {items, ["Item 1", "Item 2", "Item 3"]}]}
Properties
	items (list of strings): The items to display in the list.
	selected_index (integer): The index of the currently selected item.
	scroll_offset (integer): The index of the first item to display.
	focusable (boolean): Always true for lists.
	focused (boolean): Set by focus manager when the list has focus.


      


      
        Summary


  
    Functions
  


    
      
        calculate_scroll_offset(SelectedIndex, CurrentOffset, Height)

      


    


    
      
        handle_event/2

      


        Handles keyboard events for the list.



    


    
      
        new(Id)

      


        Creates a new list widget with no items.



    


    
      
        new(Id, Items)

      


        Creates a new list widget with the specified items.



    


    
      
        render(Widget, Buffer)

      


        Renders the list widget.



    


    
      
        render_focused(Widget, Buffer)

      


    





      


      
        Functions

        


  
    
      
    
    
      calculate_scroll_offset(SelectedIndex, CurrentOffset, Height)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for the list.
Processes arrow keys for selection and scrolling.

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new list widget with no items.

  



  
    
      
    
    
      new(Id, Items)



        
          
        

    

  


  

      

          -spec new(term(), [string()]) -> map().


      


Creates a new list widget with the specified items.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the list widget.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      



  


        

      


  

    
logging 
    




      
        Summary


  
    Functions
  


    
      
        setup()

      


    





      


      
        Functions

        


  
    
      
    
    
      setup()



        
          
        

    

  


  


  


        

      


  

    
menu 
    




      
        Summary


  
    Functions
  


    
      
        new(Id)

      


    


    
      
        render(Widget, Buffer)

      


    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      



  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      



  


        

      


  

    
native_terminal 
    



      
A module for interacting with the native terminal, providing functions for
  initializing, shutting down, drawing, and handling input events.
  It aims to abstract away terminal-specific escape codes and provide a
   consistent interface for terminal-based applications.

      


      
        Summary


  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        get_cell(X, Y)

      


        Returns the character and colors at the specified (X, Y) position from the internal shadow buffer.



    


    
      
        get_next_event()

      


        Alias for term_poll_event/0. Polls for a terminal event.



    


    
      
        handle_call/3

      


    


    
      
        handle_cast/2

      


    


    
      
        handle_info/2

      


    


    
      
        init/1

      


    


    
      
        start_link()

      


    


    
      
        stop()

      


    


    
      
        term_clear()

      


        Clears the entire terminal screen.



    


    
      
        term_force_redraw()

      


        Forces a full redraw on the next term_present call by clearing the front buffer.



    


    
      
        term_get_row(Y, Width)

      


        Returns an entire row of cells.



    


    
      
        term_get_row(X, Y, Length)

      


        Returns a segment of a row of cells.



    


    
      
        term_height()

      


        Returns the height of the terminal in rows.



    


    
      
        term_init()

      


        Initializes the terminal. Enables the alternate screen buffer and hides the cursor.



    


    
      
        term_poll_event()

      


        Polls for a terminal event. This function blocks until an event occurs.



    


    
      
        term_present()

      


        Flushes pending output to the terminal using synchronized updates if supported.



    


    
      
        term_print(X, Y, Fg, Bg, Str)

      


        Prints a string at the specified (X, Y) position with given foreground and background colors.



    


    
      
        term_set_cell(X, Y, Char, Fg, Bg)

      


        Sets a single character at the specified (X, Y) position with given foreground and background colors.



    


    
      
        term_set_input_mode(Mode)

      


        Sets the input mode for the terminal. Mode can be 'default' or 'alt'.



    


    
      
        term_set_output_mode(Mode)

      


        Sets the output mode for the terminal. Mode can be 'default', 2 (256-color) 4, or 5 (truecolor).



    


    
      
        term_shutdown()

      


        Shuts down the terminal. Resets attributes, shows the cursor, and disables the alternate screen buffer.



    


    
      
        term_width()

      


        Returns the width of the terminal in columns.



    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions

        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      get_cell(X, Y)



        
          
        

    

  


  

Returns the character and colors at the specified (X, Y) position from the internal shadow buffer.

  



  
    
      
    
    
      get_next_event()



        
          
        

    

  


  

Alias for term_poll_event/0. Polls for a terminal event.

  



  
    
      
    
    
      handle_call/3



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast/2



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info/2



        
          
        

    

  


  


  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      start_link()



        
          
        

    

  


  


  



  
    
      
    
    
      stop()



        
          
        

    

  


  


  



  
    
      
    
    
      term_clear()



        
          
        

    

  


  

Clears the entire terminal screen.

  



  
    
      
    
    
      term_force_redraw()



        
          
        

    

  


  

Forces a full redraw on the next term_present call by clearing the front buffer.

  



  
    
      
    
    
      term_get_row(Y, Width)



        
          
        

    

  


  

Returns an entire row of cells.

  



  
    
      
    
    
      term_get_row(X, Y, Length)



        
          
        

    

  


  

Returns a segment of a row of cells.

  



  
    
      
    
    
      term_height()



        
          
        

    

  


  

Returns the height of the terminal in rows.

  



  
    
      
    
    
      term_init()



        
          
        

    

  


  

Initializes the terminal. Enables the alternate screen buffer and hides the cursor.

  



  
    
      
    
    
      term_poll_event()



        
          
        

    

  


  

Polls for a terminal event. This function blocks until an event occurs.

  



  
    
      
    
    
      term_present()



        
          
        

    

  


  

Flushes pending output to the terminal using synchronized updates if supported.

  



  
    
      
    
    
      term_print(X, Y, Fg, Bg, Str)



        
          
        

    

  


  

Prints a string at the specified (X, Y) position with given foreground and background colors.

  



  
    
      
    
    
      term_set_cell(X, Y, Char, Fg, Bg)



        
          
        

    

  


  

Sets a single character at the specified (X, Y) position with given foreground and background colors.

  



  
    
      
    
    
      term_set_input_mode(Mode)



        
          
        

    

  


  

Sets the input mode for the terminal. Mode can be 'default' or 'alt'.

  



  
    
      
    
    
      term_set_output_mode(Mode)



        
          
        

    

  


  

Sets the output mode for the terminal. Mode can be 'default', 2 (256-color) 4, or 5 (truecolor).

  



  
    
      
    
    
      term_shutdown()



        
          
        

    

  


  

Shuts down the terminal. Resets attributes, shows the cursor, and disables the alternate screen buffer.

  



  
    
      
    
    
      term_width()



        
          
        

    

  


  

Returns the width of the terminal in columns.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

    
progress_bar 
    



      
Progress bar widget module for displaying task completion.
This module provides a visual progress bar widget that displays completion
percentage using filled and unfilled block characters.
Usage
Basic progress bar:
progress_bar:new(my_progress)
Progress bar with custom width and progress:
Widget = progress_bar:new(my_progress),
CustomWidget = Widget#{width => 40, progress => 0.75}
Properties
	progress (float): Completion percentage from 0.0 to 1.0. Default: 0.0
	width (integer): Total width of the progress bar including brackets. Default: 20
	focusable (boolean): Set to true by default

Display
The progress bar uses Unicode block characters:
	█ for filled portion (completed)
	░ for unfilled portion (remaining)
	Format: [████████░░░░░░░░░░]

When focused, foreground and background colors are swapped.
Example
% 50% complete with width of 30
Widget#{progress => 0.5, width => 30}
% Displays: [██████████████░░░░░░░░░░░░░░]

      


      
        Summary


  
    Functions
  


    
      
        handle_event/2

      


        Handles keyboard events for the progress bar. Adjusts progress with Left/Right arrow keys.



    


    
      
        new(Id)

      


        Creates a new progress bar with default settings.



    


    
      
        render(Widget, Buffer)

      


        Renders the progress bar in unfocused state.



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the progress bar in focused state with inverted colors.



    





      


      
        Functions

        


  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for the progress bar. Adjusts progress with Left/Right arrow keys.

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new progress bar with default settings.
Default progress is 0.0 (0%) and default width is 20 characters.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the progress bar in unfocused state.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the progress bar in focused state with inverted colors.

  


        

      


  

    
radio 
    



      
Radio button widget module for mutually exclusive options.
This module provides an interactive radio button widget that displays a label
with a selectable button. Radio buttons are typically used in groups where
only one option can be selected at a time.
Usage
Basic radio button:
radio:new(option_a, "Option A")
Radio button with selected state:
Widget = radio:new(option_a, "Option A"),
SelectedWidget = Widget#{selected => true}
Properties
	label (string): Text label displayed next to the radio button
	selected (boolean): Whether the radio button is selected. Default: false
	focusable (boolean): Set to true by default

Display
	Unselected: ( ) Label
	Selected: (*) Label
	When focused, foreground and background colors are swapped

Event Handling
Set the selected state in your update function when handling space or enter
key events. Remember to deselect other radio buttons in the same group.

      


      
        Summary


  
    Functions
  


    
      
        handle_event/2

      


        Handles keyboard events for the radio button. Sets selected to true on Space or Enter.



    


    
      
        new(Id)

      


        Creates a new radio button with default label 'Radio'.



    


    
      
        new(Id, Label)

      


        Creates a new radio button with the specified label.



    


    
      
        render(Widget, Buffer)

      


        Renders the radio button in unfocused state.



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the radio button in focused state with inverted colors.



    





      


      
        Functions

        


  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for the radio button. Sets selected to true on Space or Enter.

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new radio button with default label 'Radio'.

  



  
    
      
    
    
      new(Id, Label)



        
          
        

    

  


  

      

          -spec new(term(), string()) -> map().


      


Creates a new radio button with the specified label.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the radio button in unfocused state.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the radio button in focused state with inverted colors.

  


        

      


  

    
screen 
    



      
Screen management module for handling UI screen lifecycle and transitions.
This module provides a higher-level abstraction over widgets and focus management,
allowing applications to manage distinct screens (like search, customer form, etc.)
with automatic cleanup and focus handling.
Screen Lifecycle
	Create: Build a screen's widget tree using DSL or direct construction
	Show: Display the screen and register focusable widgets
	Hide: Hide the screen and unregister widgets (without destroying)
	Destroy: Permanently remove the screen and clean up resources

Usage
Basic screen transition:
% Build the new screen
CustomerScreen = screen:new(customer_form, fun() ->
    cellium_dsl:from_dsl({vbox, [{id, customer_form}], [
        {text_input, [{id, name_field}, {focusable, true}]},
        {button, [{id, save_btn}, {focusable, true}], "Save"}
    ]})
end),

% Switch from search to customer screen
screen:transition(SearchScreen, CustomerScreen)
Using a screen stack:
% Push a new screen (like opening a dialog)
screen:push(DialogScreen),

% Pop back to previous screen
screen:pop()
Screen Structure
A screen is a map containing:
	id: Unique screen identifier
	widget_tree: The root widget (typically a container)
	active: Whether the screen is currently shown
	builder: Optional function to rebuild the screen


      


      
        Summary


  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        current()

      


        Returns the current active screen, if any.



    


    
      
        destroy(Screen)

      


        Destroys a screen permanently, cleaning up all widgets.



    


    
      
        get_widget_tree(Screen)

      


        Gets the widget tree from a screen.



    


    
      
        handle_call/3

      


    


    
      
        handle_cast(Request, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        hide(Screen)

      


        Hides a screen, unregistering all its focusable widgets from the focus manager.



    


    
      
        init/1

      


    


    
      
        new(ScreenId, WidgetTree)

      


        Creates a new screen with a widget tree.



    


    
      
        new(ScreenId, BuilderFun, InitialTree)

      


        Creates a new screen with a builder function.



    


    
      
        pop()

      


        Pops the current screen from the stack, returning to the previous screen.



    


    
      
        push(NewScreen)

      


        Pushes a new screen onto the stack, hiding the current screen.



    


    
      
        replace(NewScreen)

      


        Replaces the current screen in the managed stack with a new screen.



    


    
      
        show(Screen)

      


        Shows a screen, registering all its focusable widgets with the focus manager.



    


    
      
        stack()

      


        Returns the entire screen stack for debugging purposes.



    


    
      
        start_link()

      


        Starts the screen manager gen_server.



    


    
      
        terminate(Reason, State)

      


    


    
      
        transition(OldScreen, NewScreen)

      


        Transitions from one screen to another.



    


    
      
        update_widget_tree(Screen, NewTree)

      


        Updates the widget tree of a screen.



    





      


      
        Functions

        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      current()



        
          
        

    

  


  

      

          -spec current() -> {ok, map()} | {error, no_screen}.


      


Returns the current active screen, if any.
Returns {ok, Screen} or {error, no_screen} if the stack is empty.

  



  
    
      
    
    
      destroy(Screen)



        
          
        

    

  


  

      

          -spec destroy(Screen :: map()) -> ok.


      


Destroys a screen permanently, cleaning up all widgets.
Use this when a screen will not be used again. For temporary hiding,
use screen:hide/1 instead.

  



  
    
      
    
    
      get_widget_tree(Screen)



        
          
        

    

  


  

      

          -spec get_widget_tree(Screen :: map()) -> map().


      


Gets the widget tree from a screen.
Returns the root widget map of the screen's widget tree.

  



  
    
      
    
    
      handle_call/3



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Request, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      hide(Screen)



        
          
        

    

  


  

      

          -spec hide(Screen :: map()) -> map().


      


Hides a screen, unregistering all its focusable widgets from the focus manager.
The widget tree is preserved so the screen can be shown again later.
Returns the screen with active => false.

  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      new(ScreenId, WidgetTree)



        
          
        

    

  


  

      

          -spec new(ScreenId :: term(), WidgetTree :: map()) -> map().


      


Creates a new screen with a widget tree.
The widget tree should already be built but not yet "created" (widgets not registered).
Call screen:show/1 to activate the screen and register its widgets.
Example
SearchScreen = screen:new(search_screen,
    cellium_dsl:from_dsl({vbox, [], [
        {text_input, [{id, search_box}, {focusable, true}]}
    ]}))

  



  
    
      
    
    
      new(ScreenId, BuilderFun, InitialTree)



        
          
        

    

  


  

      

          -spec new(ScreenId :: term(), BuilderFun :: fun(() -> map()), InitialTree :: map()) -> map().


      


Creates a new screen with a builder function.
The builder function will be called to create the widget tree when the screen is shown.
This is useful for screens that need to rebuild with fresh data each time they're displayed.
Example
screen:new(customer_form,
    fun() -> build_customer_form(get_customer_data()) end,
    empty_widget())

  



  
    
      
    
    
      pop()



        
          
        

    

  


  

      

          -spec pop() -> {ok, ScreenId :: term()} | {error, no_previous_screen}.


      


Pops the current screen from the stack, returning to the previous screen.
The popped screen is destroyed. The previous screen is shown and becomes current.
Returns {ok, PreviousScreenId} or {error, no_previous_screen} if there is
only one screen in the stack.

  



  
    
      
    
    
      push(NewScreen)



        
          
        

    

  


  

      

          -spec push(NewScreen :: map()) -> ok | {error, term()}.


      


Pushes a new screen onto the stack, hiding the current screen.
The current screen remains in memory and can be returned to with screen:pop/0.
This is useful for modal dialogs or nested navigation.
Example
screen:push(ConfirmDialog),  % Shows dialog, hides current screen
% User interacts with dialog...
screen:pop()                  % Returns to previous screen

  



  
    
      
    
    
      replace(NewScreen)



        
          
        

    

  


  

      

          -spec replace(NewScreen :: map()) -> ok | {error, term()}.


      


Replaces the current screen in the managed stack with a new screen.
If there is a current screen, it is hidden and the new screen is shown.
The current screen is replaced in the stack (not pushed).
Requires the screen manager to be running.

  



  
    
      
    
    
      show(Screen)



        
          
        

    

  


  

      

          -spec show(Screen :: map()) -> map().


      


Shows a screen, registering all its focusable widgets with the focus manager.
If the screen has a builder function, it will be called to rebuild the widget tree.
Returns the screen with active => true.

  



  
    
      
    
    
      stack()



        
          
        

    

  


  

      

          -spec stack() -> [map()].


      


Returns the entire screen stack for debugging purposes.
The list is ordered with the current screen first, followed by previously
pushed screens.

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, Pid :: pid()} | {error, term()}.


      


Starts the screen manager gen_server.
The screen manager maintains a stack of screens and handles transitions
between them. It is automatically started by the cellium supervisor.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      transition(OldScreen, NewScreen)



        
          
        

    

  


  

      

          -spec transition(OldScreen :: map(), NewScreen :: map()) -> map().


      


Transitions from one screen to another.
Hides the old screen (unregistering its widgets) and shows the new screen
(registering its widgets). This is the recommended way to switch between screens.
Returns the new screen with active => true.
Example
NewScreen = screen:transition(SearchScreen, CustomerFormScreen)

  



  
    
      
    
    
      update_widget_tree(Screen, NewTree)



        
          
        

    

  


  

      

          -spec update_widget_tree(Screen :: map(), NewTree :: map()) -> map().


      


Updates the widget tree of a screen.
If the screen is active, destroys the old tree and registers the new one.
If the screen is inactive, just updates the tree without registration.
Returns the updated screen map.

  


        

      


  

    
select 
    




      
        Summary


  
    Functions
  


    
      
        new(Id)

      


    


    
      
        render(Widget, Buffer)

      


    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      



  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      



  


        

      


  

    
spacer 
    



      
Spacer widget module for adding empty space in layouts.
This module provides an invisible spacer widget used to create gaps between
other widgets in horizontal or vertical layouts.
Usage
Basic spacer (1 unit):
spacer:new(gap1)
Spacer with custom size:
{spacer, [{id, gap1}, {size, 3}]}
Properties
	size (integer): Number of units (characters or lines) to occupy in the layout
	width (integer): Default 1, usually overridden by layout
	height (integer): Default 1, usually overridden by layout

Behavior
The spacer renders nothing (doesn't modify the buffer) but occupies space
in the layout. Use it to create:
	Gaps between widgets
	Padding in containers
	Alignment spacing

Layout Usage
In horizontal layouts, spacer size affects horizontal spacing.
In vertical layouts, spacer size affects vertical spacing.
{hbox, [{id, row}], [
    {button, [{id, btn1}], "OK"},
    {spacer, [{size, 5}]},
    {button, [{id, btn2}], "Cancel"}
]}

      


      
        Summary


  
    Functions
  


    
      
        new(Id)

      


        Creates a new spacer widget.



    


    
      
        render(Widget, Buffer)

      


        Renders the spacer (does nothing, spacer is invisible).



    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new spacer widget.
Default size is 1 unit. Use the size property in the layout to control spacing.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the spacer (does nothing, spacer is invisible).
The spacer occupies space in the layout but doesn't draw anything.

  


        

      


  

    
spinner 
    



      
Spinner widget module for displaying loading/activity indicators.
This module provides an animated spinner widget that cycles through a series
of frames to indicate ongoing activity or loading state.
Usage
Basic spinner:
spinner:new(loading_spinner)
Spinner with custom frames:
Widget = spinner:new(loading_spinner),
CustomWidget = Widget#{frames => ["-", "\\", "|", "/"]}
Properties
	frame (integer): Current frame index. Increment this in your update loop
to animate the spinner. Default: 0
	frames (list of strings): List of characters/strings to cycle through.
Default: ["⣷", "⣯", "⣟", "⡿", "⢿", "⣻", "⣽", "⣾"] (Braille dots)
	focusable (boolean): Not focusable by default

Animation
To animate the spinner, increment the frame value in your update function:
update(Model, tick) ->
    erlang:send_after(100, self(), tick),
    Model#{spinner_frame => maps:get(spinner_frame, Model) + 1}.
Then pass the frame to the widget:
{spinner, [{id, s1}, {frame, maps:get(spinner_frame, Model)}]}
Default Frames
The default frames use Unicode Braille patterns for a smooth circular
animation. Alternative classic frames: ["|", "/", "-", "\\"]

      


      
        Summary


  
    Functions
  


    
      
        new(Id)

      


        Creates a new spinner with default Braille dot animation frames.



    


    
      
        render(Widget, Buffer)

      


        Renders the current frame of the spinner.



    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new spinner with default Braille dot animation frames.
The spinner starts at frame 0. Increment the frame value to animate.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the current frame of the spinner.
The frame index wraps around using modulo, so incrementing indefinitely works.

  


        

      


  

    
status_bar 
    



      
Status bar widget module for displaying application status.
This module provides a status bar widget typically used at the bottom of the
screen to display status information, help text, or current mode indicators.
Usage
Basic status bar:
status_bar:new(main_status, "Ready")
Dynamic status bar with formatted text:
StatusText = io_lib:format("Line: ~p | Col: ~p", [Line, Col]),
{status_bar, [{id, status}], lists:flatten(StatusText)}
Properties
	text (string): The status text to display. Default: empty string
	width (integer): Width of the status bar. Set by layout system
	focusable (boolean): Set to false by default (status bars are not focusable)

Display
The status bar renders with inverted colors (background becomes foreground
and vice versa) and fills the entire width with the background color. Text
is displayed with one space padding on the left.
Format: Status text goes here
Common Use Cases
	Application status messages
	Keyboard shortcut hints
	Current mode or context information
	File information or cursor position


      


      
        Summary


  
    Functions
  


    
      
        new(Id)

      


        Creates a new status bar with empty text.



    


    
      
        new(Id, Text)

      


        Creates a new status bar with the specified text.



    


    
      
        render(Widget, Buffer)

      


        Renders the status bar with inverted colors.



    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new status bar with empty text.

  



  
    
      
    
    
      new(Id, Text)



        
          
        

    

  


  

      

          -spec new(term(), string()) -> map().


      


Creates a new status bar with the specified text.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the status bar with inverted colors.
The entire width is filled with the background color, and text is rendered
with one space of left padding.

  


        

      


  

    
tab 
    



      
Tab widget module for rendering tabbed containers.
This module provides a container widget that displays a tab bar integrated
into the top border of the container with a "popped-up" cap for each tab.

      


      
        Summary


  
    Functions
  


    
      
        new(Id)

      


        Creates a new tab widget with default properties.



    


    
      
        new(Id, Width, Height)

      


        Creates a new tab widget with specified dimensions.



    


    
      
        render(Widget, Buffer)

      


        Renders the integrated tab bar with caps and the content area.



    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new tab widget with default properties.

  



  
    
      
    
    
      new(Id, Width, Height)



        
          
        

    

  


  

      

          -spec new(term(), non_neg_integer(), non_neg_integer()) -> map().


      


Creates a new tab widget with specified dimensions.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the integrated tab bar with caps and the content area.

  


        

      


  

    
table 
    



      
The table widget module provides functionality for rendering tabular data
  with borders, headers, and rows. It supports various box styles and can
  render multi-column tables with configurable column widths.

      


      
        Summary


  
    Functions
  


    
      
        draw_bottom(X, Y, Fg, Bg, Box, ColumnWidths, Buffer)

      


        Draws the bottom line of a table.



    


    
      
        draw_header(X, Y, Fg, Bg, Box, ColumnWidths, Buffer)

      


        Draws the header line of a table.



    


    
      
        draw_table(X, Y, Height, Fg, Bg, Box, ColumnWidths, Buffer)

      


        Draws a complete table with borders.



    


    
      
        get_bottom(Box, Widths)

      


        Generates the bottom border line of a table.



    


    
      
        get_row(Box, Level, Widths)

      


        Generates a row separator line for a table.



    


    
      
        get_top(Box, Widths)

      


        Generates the top border line of a table.



    


    
      
        handle_event/2

      


        Handles keyboard events for editable tables.



    


    
      
        new(Id)

      


        Creates a new table widget with default dimensions (0x0).



    


    
      
        new(Id, Width, Height)

      


        Creates a new table widget with the specified identifier, width, and height.



    


    
      
        render(Widget, Buffer)

      


        Renders a complete table widget with headers and data.



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the table when it has focus (shows selected cell highlight).



    





      


      
        Functions

        


  
    
      
    
    
      draw_bottom(X, Y, Fg, Bg, Box, ColumnWidths, Buffer)



        
          
        

    

  


  

      

          -spec draw_bottom(integer(),
                  integer(),
                  atom(),
                  atom(),
                  #box{top_left :: term(),
                       top :: term(),
                       top_divider :: term(),
                       top_right :: term(),
                       head_left :: term(),
                       head_vertical :: term(),
                       head_right :: term(),
                       head_row_left :: term(),
                       head_row_horizontal :: term(),
                       head_row_cross :: term(),
                       head_row_right :: term(),
                       mid_left :: term(),
                       mid_vertical :: term(),
                       mid_right :: term(),
                       row_left :: term(),
                       row_horizontal :: term(),
                       row_cross :: term(),
                       row_right :: term(),
                       foot_row_left :: term(),
                       foot_row_horizontal :: term(),
                       foot_row_cross :: term(),
                       foot_row_right :: term(),
                       foot_left :: term(),
                       foot_vertical :: term(),
                       foot_right :: term(),
                       bottom_left :: term(),
                       bottom :: term(),
                       bottom_divider :: term(),
                       bottom_right :: term(),
                       is_ascii :: term()},
                  [non_neg_integer()],
                  map()) ->
                     map().


      


Draws the bottom line of a table.
	X: Starting X coordinate
	Y: Starting Y coordinate
	Fg: Foreground color
	Bg: Background color
	Box: Box style to use
	ColumnWidths: List of column widths
	Buffer: Current frame buffer
	Returns: Updated buffer


  



  
    
      
    
    
      draw_header(X, Y, Fg, Bg, Box, ColumnWidths, Buffer)



        
          
        

    

  


  

      

          -spec draw_header(integer(),
                  integer(),
                  atom(),
                  atom(),
                  #box{top_left :: term(),
                       top :: term(),
                       top_divider :: term(),
                       top_right :: term(),
                       head_left :: term(),
                       head_vertical :: term(),
                       head_right :: term(),
                       head_row_left :: term(),
                       head_row_horizontal :: term(),
                       head_row_cross :: term(),
                       head_row_right :: term(),
                       mid_left :: term(),
                       mid_vertical :: term(),
                       mid_right :: term(),
                       row_left :: term(),
                       row_horizontal :: term(),
                       row_cross :: term(),
                       row_right :: term(),
                       foot_row_left :: term(),
                       foot_row_horizontal :: term(),
                       foot_row_cross :: term(),
                       foot_row_right :: term(),
                       foot_left :: term(),
                       foot_vertical :: term(),
                       foot_right :: term(),
                       bottom_left :: term(),
                       bottom :: term(),
                       bottom_divider :: term(),
                       bottom_right :: term(),
                       is_ascii :: term()},
                  [non_neg_integer()],
                  map()) ->
                     map().


      


Draws the header line of a table.
	X: Starting X coordinate
	Y: Starting Y coordinate
	Fg: Foreground color
	Bg: Background color
	Box: Box style to use
	ColumnWidths: List of column widths


  



  
    
      
    
    
      draw_table(X, Y, Height, Fg, Bg, Box, ColumnWidths, Buffer)



        
          
        

    

  


  

      

          -spec draw_table(integer(),
                 integer(),
                 integer(),
                 atom(),
                 atom(),
                 #box{top_left :: term(),
                      top :: term(),
                      top_divider :: term(),
                      top_right :: term(),
                      head_left :: term(),
                      head_vertical :: term(),
                      head_right :: term(),
                      head_row_left :: term(),
                      head_row_horizontal :: term(),
                      head_row_cross :: term(),
                      head_row_right :: term(),
                      mid_left :: term(),
                      mid_vertical :: term(),
                      mid_right :: term(),
                      row_left :: term(),
                      row_horizontal :: term(),
                      row_cross :: term(),
                      row_right :: term(),
                      foot_row_left :: term(),
                      foot_row_horizontal :: term(),
                      foot_row_cross :: term(),
                      foot_row_right :: term(),
                      foot_left :: term(),
                      foot_vertical :: term(),
                      foot_right :: term(),
                      bottom_left :: term(),
                      bottom :: term(),
                      bottom_divider :: term(),
                      bottom_right :: term(),
                      is_ascii :: term()},
                 [non_neg_integer()],
                 map()) ->
                    map().


      


Draws a complete table with borders.
  Renders a table frame consisting of header, row separators, and bottom.
  Does not render content, only the structural elements.
	X: Starting X coordinate
	Y: Starting Y coordinate
	Height: Number of rows to draw
	Fg: Foreground color
	Bg: Background color
	Box: Box style record
	ColumnWidths: List of column widths
	Buffer: Current frame buffer
	Returns: Updated buffer


  



  
    
      
    
    
      get_bottom(Box, Widths)



        
          
        

    

  


  

      

          -spec get_bottom(#box{top_left :: term(),
                      top :: term(),
                      top_divider :: term(),
                      top_right :: term(),
                      head_left :: term(),
                      head_vertical :: term(),
                      head_right :: term(),
                      head_row_left :: term(),
                      head_row_horizontal :: term(),
                      head_row_cross :: term(),
                      head_row_right :: term(),
                      mid_left :: term(),
                      mid_vertical :: term(),
                      mid_right :: term(),
                      row_left :: term(),
                      row_horizontal :: term(),
                      row_cross :: term(),
                      row_right :: term(),
                      foot_row_left :: term(),
                      foot_row_horizontal :: term(),
                      foot_row_cross :: term(),
                      foot_row_right :: term(),
                      foot_left :: term(),
                      foot_vertical :: term(),
                      foot_right :: term(),
                      bottom_left :: term(),
                      bottom :: term(),
                      bottom_divider :: term(),
                      bottom_right :: term(),
                      is_ascii :: term()},
                 [non_neg_integer()]) ->
                    string().


      


Generates the bottom border line of a table.
	Box: The box style record defining border characters
	Widths: List of column widths
	Returns: A flattened iolist representing the bottom border


  



  
    
      
    
    
      get_row(Box, Level, Widths)



        
          
        

    

  


  

      

          -spec get_row(#box{top_left :: term(),
                   top :: term(),
                   top_divider :: term(),
                   top_right :: term(),
                   head_left :: term(),
                   head_vertical :: term(),
                   head_right :: term(),
                   head_row_left :: term(),
                   head_row_horizontal :: term(),
                   head_row_cross :: term(),
                   head_row_right :: term(),
                   mid_left :: term(),
                   mid_vertical :: term(),
                   mid_right :: term(),
                   row_left :: term(),
                   row_horizontal :: term(),
                   row_cross :: term(),
                   row_right :: term(),
                   foot_row_left :: term(),
                   foot_row_horizontal :: term(),
                   foot_row_cross :: term(),
                   foot_row_right :: term(),
                   foot_left :: term(),
                   foot_vertical :: term(),
                   foot_right :: term(),
                   bottom_left :: term(),
                   bottom :: term(),
                   bottom_divider :: term(),
                   bottom_right :: term(),
                   is_ascii :: term()},
              head | row | mid | foot,
              [non_neg_integer()]) ->
                 string().


      


Generates a row separator line for a table.
Different separator styles are available depending on the level:
	head: Header row separator

	row: Regular row separator

	mid: Middle separator (minimal)

	foot: Footer row separator

	Box: The box style record defining border characters

	Level: The type of row separator to generate

	Widths: List of column widths

	Returns: A flattened iolist representing the row separator



  



  
    
      
    
    
      get_top(Box, Widths)



        
          
        

    

  


  

      

          -spec get_top(#box{top_left :: term(),
                   top :: term(),
                   top_divider :: term(),
                   top_right :: term(),
                   head_left :: term(),
                   head_vertical :: term(),
                   head_right :: term(),
                   head_row_left :: term(),
                   head_row_horizontal :: term(),
                   head_row_cross :: term(),
                   head_row_right :: term(),
                   mid_left :: term(),
                   mid_vertical :: term(),
                   mid_right :: term(),
                   row_left :: term(),
                   row_horizontal :: term(),
                   row_cross :: term(),
                   row_right :: term(),
                   foot_row_left :: term(),
                   foot_row_horizontal :: term(),
                   foot_row_cross :: term(),
                   foot_row_right :: term(),
                   foot_left :: term(),
                   foot_vertical :: term(),
                   foot_right :: term(),
                   bottom_left :: term(),
                   bottom :: term(),
                   bottom_divider :: term(),
                   bottom_right :: term(),
                   is_ascii :: term()},
              [non_neg_integer()]) ->
                 string().


      


Generates the top border line of a table.
	Box: The box style record defining border characters
	Widths: List of column widths
	Returns: A flattened iolist representing the top border


  



  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for editable tables.

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new table widget with default dimensions (0x0).

  



  
    
      
    
    
      new(Id, Width, Height)



        
          
        

    

  


  

      

          -spec new(term(), non_neg_integer(), non_neg_integer()) -> map().


      


Creates a new table widget with the specified identifier, width, and height.
  Parameters:
	Id: A unique identifier for the widget.
	Width: Initial width of the table.
	Height: Initial height of the table.


  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders a complete table widget with headers and data.
  Draws a full table including frame, optional headers, and data rows.
	Widget: Table widget map containing position, dimensions, headers, and rows
	Buffer: Current frame buffer
	Returns: Updated buffer


  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the table when it has focus (shows selected cell highlight).

  


        

      


  

    
table_row 
    



      
Table row widget for rendering individual rows within a table.
This module renders the data cells of a table row, distributing content
across columns with the specified widths.

      


      
        Summary


  
    Functions
  


    
      
        render(Widget, Buffer)

      


        Renders a table row with data cells.



    





      


      
        Functions

        


  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders a table row with data cells.
	Widget: Table row widget map containing row_data and column_widths
	Buffer: Current frame buffer
	Returns: Updated buffer


  


        

      


  

    
terminal_dummy 
    



      

      


      
        Summary


  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        get_buffer()

      


        Returns the current buffer state for testing purposes.



    


    
      
        get_cell(X, Y)

      


        Returns the character and colors at the specified (X, Y) position from the internal shadow buffer.



    


    
      
        get_next_event()

      


        Alias for term_poll_event/0. Polls for a terminal event.



    


    
      
        handle_call/3

      


    


    
      
        handle_cast/2

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init/1

      


    


    
      
        start_link()

      


    


    
      
        stop()

      


    


    
      
        term_clear()

      


        Clears the entire terminal screen.



    


    
      
        term_force_redraw()

      


        Forces a full redraw on the next term_present call.



    


    
      
        term_get_row(Y, Width)

      


        Returns an entire row of cells.



    


    
      
        term_get_row(X, Y, Length)

      


        Returns a segment of a row of cells.



    


    
      
        term_height()

      


        Returns the height of the terminal in rows.



    


    
      
        term_init()

      


        Initializes the terminal. Enables the alternate screen buffer and hides the cursor.



    


    
      
        term_poll_event()

      


        Polls for a terminal event. This function blocks until an event occurs.



    


    
      
        term_present()

      


        No-op for now, but would typically flush pending output to the terminal.



    


    
      
        term_print(X, Y, Fg, Bg, Str)

      


        Prints a string at the specified (X, Y) position with given foreground and background colors.



    


    
      
        term_set_cell(X, Y, Char, Fg, Bg)

      


        Sets a single character at the specified (X, Y) position with given foreground and background colors.



    


    
      
        term_set_input_mode(Mode)

      


        Sets the input mode for the terminal. Mode can be 'default' or 'alt'.



    


    
      
        term_set_output_mode(Mode)

      


        Sets the output mode for the terminal. Mode can be 'default', 2 (256-color) 4, or 5 (truecolor).



    


    
      
        term_shutdown()

      


        Shuts down the terminal. Resets attributes, shows the cursor, and disables the alternate screen buffer.



    


    
      
        term_width()

      


        Returns the width of the terminal in columns.



    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions

        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      get_buffer()



        
          
        

    

  


  

Returns the current buffer state for testing purposes.

  



  
    
      
    
    
      get_cell(X, Y)



        
          
        

    

  


  

Returns the character and colors at the specified (X, Y) position from the internal shadow buffer.

  



  
    
      
    
    
      get_next_event()



        
          
        

    

  


  

Alias for term_poll_event/0. Polls for a terminal event.

  



  
    
      
    
    
      handle_call/3



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast/2



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      start_link()



        
          
        

    

  


  


  



  
    
      
    
    
      stop()



        
          
        

    

  


  


  



  
    
      
    
    
      term_clear()



        
          
        

    

  


  

Clears the entire terminal screen.

  



  
    
      
    
    
      term_force_redraw()



        
          
        

    

  


  

Forces a full redraw on the next term_present call.

  



  
    
      
    
    
      term_get_row(Y, Width)



        
          
        

    

  


  

Returns an entire row of cells.

  



  
    
      
    
    
      term_get_row(X, Y, Length)



        
          
        

    

  


  

Returns a segment of a row of cells.

  



  
    
      
    
    
      term_height()



        
          
        

    

  


  

Returns the height of the terminal in rows.

  



  
    
      
    
    
      term_init()



        
          
        

    

  


  

Initializes the terminal. Enables the alternate screen buffer and hides the cursor.

  



  
    
      
    
    
      term_poll_event()



        
          
        

    

  


  

Polls for a terminal event. This function blocks until an event occurs.

  



  
    
      
    
    
      term_present()



        
          
        

    

  


  

No-op for now, but would typically flush pending output to the terminal.

  



  
    
      
    
    
      term_print(X, Y, Fg, Bg, Str)



        
          
        

    

  


  

Prints a string at the specified (X, Y) position with given foreground and background colors.

  



  
    
      
    
    
      term_set_cell(X, Y, Char, Fg, Bg)



        
          
        

    

  


  

Sets a single character at the specified (X, Y) position with given foreground and background colors.

  



  
    
      
    
    
      term_set_input_mode(Mode)



        
          
        

    

  


  

Sets the input mode for the terminal. Mode can be 'default' or 'alt'.

  



  
    
      
    
    
      term_set_output_mode(Mode)



        
          
        

    

  


  

Sets the output mode for the terminal. Mode can be 'default', 2 (256-color) 4, or 5 (truecolor).

  



  
    
      
    
    
      term_shutdown()



        
          
        

    

  


  

Shuts down the terminal. Resets attributes, shows the cursor, and disables the alternate screen buffer.

  



  
    
      
    
    
      term_width()



        
          
        

    

  


  

Returns the width of the terminal in columns.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

    
terminal_mock 
    



      
A mock terminal implementation that stores the screen state in a Map buffer.
  This allows for verifying what was drawn to the screen during tests.

      


      
        Summary


  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        dump_screen()

      


    


    
      
        get_cell(X, Y)

      


    


    
      
        get_screen()

      


    


    
      
        handle_call/3

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init/1

      


    


    
      
        start_link()

      


    


    
      
        stop()

      


    


    
      
        term_clear()

      


    


    
      
        term_get_row(Y, Width)

      


    


    
      
        term_get_row(X, Y, Length)

      


    


    
      
        term_height()

      


    


    
      
        term_init()

      


    


    
      
        term_poll_event()

      


    


    
      
        term_present()

      


    


    
      
        term_print(X, Y, Fg, Bg, Str)

      


    


    
      
        term_set_cell(X, Y, Char, Fg, Bg)

      


    


    
      
        term_set_input_mode/1

      


    


    
      
        term_set_output_mode/1

      


    


    
      
        term_shutdown()

      


    


    
      
        term_width()

      


    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions

        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      dump_screen()



        
          
        

    

  


  


  



  
    
      
    
    
      get_cell(X, Y)



        
          
        

    

  


  


  



  
    
      
    
    
      get_screen()



        
          
        

    

  


  


  



  
    
      
    
    
      handle_call/3



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      start_link()



        
          
        

    

  


  


  



  
    
      
    
    
      stop()



        
          
        

    

  


  


  



  
    
      
    
    
      term_clear()



        
          
        

    

  


  


  



  
    
      
    
    
      term_get_row(Y, Width)



        
          
        

    

  


  


  



  
    
      
    
    
      term_get_row(X, Y, Length)



        
          
        

    

  


  


  



  
    
      
    
    
      term_height()



        
          
        

    

  


  


  



  
    
      
    
    
      term_init()



        
          
        

    

  


  


  



  
    
      
    
    
      term_poll_event()



        
          
        

    

  


  


  



  
    
      
    
    
      term_present()



        
          
        

    

  


  


  



  
    
      
    
    
      term_print(X, Y, Fg, Bg, Str)



        
          
        

    

  


  


  



  
    
      
    
    
      term_set_cell(X, Y, Char, Fg, Bg)



        
          
        

    

  


  


  



  
    
      
    
    
      term_set_input_mode/1



        
          
        

    

  


  


  



  
    
      
    
    
      term_set_output_mode/1



        
          
        

    

  


  


  



  
    
      
    
    
      term_shutdown()



        
          
        

    

  


  


  



  
    
      
    
    
      term_width()



        
          
        

    

  


  


  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

    
terminal_wrapper 
    



      
A wrapper for the terminal implementation that allows switching between
  the native terminal, dummy terminal, and mock terminal.

      


      
        Summary


  
    Functions
  


    
      
        get_backend()

      


    


    
      
        get_cell(X, Y)

      


    


    
      
        set_backend(Backend)

      


    


    
      
        term_clear()

      


    


    
      
        term_get_row(Y, Width)

      


    


    
      
        term_get_row(X, Y, Length)

      


    


    
      
        term_height()

      


    


    
      
        term_init()

      


    


    
      
        term_poll_event()

      


    


    
      
        term_present()

      


    


    
      
        term_print(X, Y, Fg, Bg, Str)

      


    


    
      
        term_set_cell(X, Y, Char, Fg, Bg)

      


    


    
      
        term_set_input_mode(Mode)

      


    


    
      
        term_set_output_mode(Mode)

      


    


    
      
        term_shutdown()

      


    


    
      
        term_width()

      


    





      


      
        Functions

        


  
    
      
    
    
      get_backend()



        
          
        

    

  


  


  



  
    
      
    
    
      get_cell(X, Y)



        
          
        

    

  


  


  



  
    
      
    
    
      set_backend(Backend)



        
          
        

    

  


  


  



  
    
      
    
    
      term_clear()



        
          
        

    

  


  


  



  
    
      
    
    
      term_get_row(Y, Width)



        
          
        

    

  


  


  



  
    
      
    
    
      term_get_row(X, Y, Length)



        
          
        

    

  


  


  



  
    
      
    
    
      term_height()



        
          
        

    

  


  


  



  
    
      
    
    
      term_init()



        
          
        

    

  


  


  



  
    
      
    
    
      term_poll_event()



        
          
        

    

  


  


  



  
    
      
    
    
      term_present()



        
          
        

    

  


  


  



  
    
      
    
    
      term_print(X, Y, Fg, Bg, Str)



        
          
        

    

  


  


  



  
    
      
    
    
      term_set_cell(X, Y, Char, Fg, Bg)



        
          
        

    

  


  


  



  
    
      
    
    
      term_set_input_mode(Mode)



        
          
        

    

  


  


  



  
    
      
    
    
      term_set_output_mode(Mode)



        
          
        

    

  


  


  



  
    
      
    
    
      term_shutdown()



        
          
        

    

  


  


  



  
    
      
    
    
      term_width()



        
          
        

    

  


  


  


        

      


  

    
text 
    



      
Text widget module for displaying static text.
This module provides a simple text widget that can display static text
with optional word wrapping.
Usage
Basic text widget:
text:new(my_text, "Hello, World!")
Text widget with wrapping (requires expand or size to get width from layout):
Widget = text:new(my_text, "This is a long text that will wrap"),
WrappingWidget = Widget#{wrap => true, expand => true}
Properties
	wrap (boolean): Enable word wrapping. When true, text wraps at the widget's
width (set by the layout system). Default: false
	expand (boolean): Request the layout system to assign width and height.
Required when using wrap. Default: false
	width (integer): Set by the layout system when expand is true


      


      
        Summary


  
    Functions
  


    
      
        new(Id)

      


        Creates a new text widget with empty content.



    


    
      
        new(Id, Content)

      


        Creates a new text widget with the specified content.



    


    
      
        render(Widget, Buffer)

      


        Renders the text widget to the buffer.



    





      


      
        Functions

        


  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new text widget with empty content.

  



  
    
      
    
    
      new(Id, Content)



        
          
        

    

  


  

      

          -spec new(term(), string()) -> map().


      


Creates a new text widget with the specified content.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the text widget to the buffer.
If wrap is enabled and width is set by layout, text wraps at word boundaries
at the widget's width.

  


        

      


  

    
text_input 
    



      
Text input widget module for editable text fields.
This module provides an interactive text input widget that handles keyboard
events and supports optional word wrapping with vertical scrolling.
Usage
Basic text input:
text_input:new(my_input)
Text input with wrapping (requires expand or size to get width/height from layout):
(text_input:new(my_input))#{wrap => true, expand => true}
Properties
	wrap (boolean): Enable word wrapping. When true, text wraps at the widget's
width and shows only the last N lines that fit in height. Default: false
	expand (boolean): Request the layout system to assign width and height.
Required when using wrap. Default: false
	width (integer): Set by the layout system when expand is true. Determines
wrap width.
	height (integer): Set by the layout system when expand is true. Determines
how many wrapped lines to show (shows last N lines).
	state (map): Text input state containing text and cursor position

Wrapping Behavior
When wrap is enabled:
	Text wraps horizontally at word boundaries (using greedy wrap algorithm)
	Only the last N lines (fitting in height) are displayed
	Earlier lines are hidden but not discarded
	Cursor follows correctly across wrapped lines


      


      
        Summary


  
    Functions
  


    
      
        handle_event/2

      


        Handles keyboard events for the text input.



    


    
      
        new(Id)

      


        Creates a new text input widget.



    


    
      
        render(Widget, Buffer)

      


        Renders the text input widget (unfocused state).



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the text input widget (focused state) with cursor.



    


    
      
        state(Text)

      


        Creates a text input state with the given text.



    





      


      
        Functions

        


  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), string() | map()) -> string() | map().


      


Handles keyboard events for the text input.
Processes keyboard input including character insertion, backspace,
and cursor movement (left/right arrow keys).

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new text input widget.
To enable word wrapping, set the wrap property to true and add expand
so the layout system assigns width and height:
(text_input:new(my_id))#{wrap => true, expand => true}

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the text input widget (unfocused state).
If wrap is enabled and width/height are set by layout:
	Text wraps at word boundaries at the widget's width
	Only the last N lines (fitting in height) are displayed


  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the text input widget (focused state) with cursor.
If wrap is enabled and width/height are set by layout:
	Text wraps at word boundaries at the widget's width
	Only the last N lines (fitting in height) are displayed
	Cursor position is calculated correctly across wrapped lines


  



  
    
      
    
    
      state(Text)



        
          
        

    

  


  

      

          -spec state(string()) -> map().


      


Creates a text input state with the given text.

  


        

      


  

    
toggle 
    



      
Toggle widget module for on/off switches.
Toggles are focusable widgets that can be switched with Enter or Space.
They display as < ON > or < OFF >.
Usage
toggle:new(feature_toggle)
Properties
	on (boolean): Whether the toggle is on. Default: false
	focusable (boolean): Always true for toggles
	focused (boolean): Set by focus manager when toggle has focus

Rendering
Format: < ON > or < OFF >
When focused, colors are inverted to highlight the toggle.

      


      
        Summary


  
    Functions
  


    
      
        handle_event/2

      


        Handles keyboard events for the toggle. Toggles ON/OFF state on Space or Enter.



    


    
      
        new(Id)

      


        Creates a new toggle widget in the OFF state.



    


    
      
        render(Widget, Buffer)

      


        Renders the toggle widget to the buffer.



    


    
      
        render_focused(Widget, Buffer)

      


        Renders the toggle in focused state with inverted colors.



    





      


      
        Functions

        


  
    
      
    
    
      handle_event/2



        
          
        

    

  


  

      

          -spec handle_event(term(), map()) -> map().


      


Handles keyboard events for the toggle. Toggles ON/OFF state on Space or Enter.

  



  
    
      
    
    
      new(Id)



        
          
        

    

  


  

      

          -spec new(term()) -> map().


      


Creates a new toggle widget in the OFF state.

  



  
    
      
    
    
      render(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render(map(), map()) -> map().


      


Renders the toggle widget to the buffer.

  



  
    
      
    
    
      render_focused(Widget, Buffer)



        
          
        

    

  


  

      

          -spec render_focused(map(), map()) -> map().


      


Renders the toggle in focused state with inverted colors.

  


        

      


  

    
view 
    



      
View server responsible for rendering the widget tree to the terminal.
This gen_server manages the rendering lifecycle, including:
	Loading and applying CSS stylesheets
	Calculating layouts from widget trees
	Dirty checking to avoid unnecessary redraws
	Handling terminal resizes
	Managing the double-buffered rendering system

The view uses a dirty-checking optimization where it only re-renders when:
	The root widget tree has changed
	The terminal has been resized
	A forced redraw is requested

Rendering Pipeline
	Widget tree → Layout calculation → CSS styling → Buffer rendering → Terminal output

Double Buffering
The underlying terminal backend maintains front and back buffers,
only sending diff updates to the terminal for changed cells.

      


      
        Summary


  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        get_root_widget()

      


        Returns the current root widget tree.



    


    
      
        handle_call/3

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info/2

      


    


    
      
        init/1

      


    


    
      
        set_root_widget(RootWidget)

      


        Sets the root widget tree and triggers a render if it has changed.



    


    
      
        start_link()

      


    


    
      
        terminate(Reason, State)

      


    


    
      
        update_now()

      


        Forces an immediate re-render regardless of dirty state.



    





      


      
        Functions

        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      get_root_widget()



        
          
        

    

  


  

Returns the current root widget tree.

  



  
    
      
    
    
      handle_call/3



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info/2



        
          
        

    

  


  


  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      set_root_widget(RootWidget)



        
          
        

    

  


  

Sets the root widget tree and triggers a render if it has changed.

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  


  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      update_now()



        
          
        

    

  


  

Forces an immediate re-render regardless of dirty state.

  


        

      


  

    
widget 
    



      
Base widget module providing common widget functionality.
This module defines the fundamental widget structure and common operations
used by all widget types in Cellium. Every widget is represented as a map
with specific required and optional keys.
Widget Structure
All widgets are maps containing:
	type: Either widget or container
	widget_type: Specific widget type (text, button, checkbox, etc.)
	id: Unique identifier
	color: Foreground color (default: white)
	background-color: Background color (default: from ?DEFAULT_BG_COLOR)
	padding: Padding map with top, bottom, left, right
	focusable: Whether the widget can receive focus

Common Properties
Layout Properties
	x, y: Position (set by layout system)
	width, height: Dimensions (set by layout system)
	size: Fixed size in layout direction
	expand: Request to fill available space

Visual Properties
	color: Foreground color atom (black, red, green, yellow, blue, magenta, cyan, white)
	background-color: Background color atom
	Bright variants: bright_black, bright_red, etc.

Focus Properties
	focusable: Can this widget receive focus?
	focused: Is this widget currently focused? (set by layout)
	has_focus: Does this widget or a child have focus? (set by layout)

Creating Widgets
Specific widget modules call widget:new() and add their own properties:
button:new(my_button, "Click Me")
% Calls widget:new() internally and adds button-specific fields

      


      
        Summary


  
    Functions
  


    
      
        color_to_int(Color)

      


        Converts color atoms to their integer or atom representation.



    


    
      
        create(WidgetMap)

      


        Creates and registers a widget with the focus manager if it is focusable.



    


    
      
        destroy(WidgetMap)

      


        Destroys a widget and unregisters it from the focus manager if it is focusable.



    


    
      
        destroy_tree(WidgetMap)

      


        Destroys a widget tree recursively, including all children.



    


    
      
        find_widget/2

      


        Finds a widget with the given ID in a widget tree.
Returns the widget map or undefined if not found.



    


    
      
        get_common_props(Widget)

      


        Extracts common rendering properties from a widget map.



    


    
      
        new()

      


        Creates a new base widget map with default values.



    





      


      
        Functions

        


  
    
      
    
    
      color_to_int(Color)



        
          
        

    

  


  

      

          -spec color_to_int(Color :: atom() | integer()) -> integer() | atom().


      


Converts color atoms to their integer or atom representation.
Accepts color atoms (black, red, green, yellow, blue, magenta, cyan, white)
and their bright variants, RGB tuples, or integers. Returns the color value
for use in rendering.

  



  
    
      
    
    
      create(WidgetMap)



        
          
        

    

  


  

      

          -spec create(map()) -> map().


      


Creates and registers a widget with the focus manager if it is focusable.
If the widget has focusable => true, registers it with the focus manager
for keyboard navigation support.

  



  
    
      
    
    
      destroy(WidgetMap)



        
          
        

    

  


  

      

          -spec destroy(map()) -> ok.


      


Destroys a widget and unregisters it from the focus manager if it is focusable.
This function should be called when a widget is being removed from the UI
to ensure it is properly cleaned up. If the widget has focusable => true,
it will be unregistered from the focus manager.
This is the counterpart to create/1 and should be called when transitioning
between screens or removing widgets from the widget tree.

  



  
    
      
    
    
      destroy_tree(WidgetMap)



        
          
        

    

  


  

      

          -spec destroy_tree(map()) -> ok.


      


Destroys a widget tree recursively, including all children.
This function destroys a widget and all its children (if it's a container).
It walks the widget tree depth-first, destroying children before parents.
Each focusable widget will be unregistered from the focus manager.
Use this when removing an entire screen or container hierarchy.

  



  
    
      
    
    
      find_widget/2



        
          
        

    

  


  

      

          -spec find_widget(term(), map()) -> map() | undefined.


      


Finds a widget with the given ID in a widget tree.
Returns the widget map or undefined if not found.

  



  
    
      
    
    
      get_common_props(Widget)



        
          
        

    

  


  

      

          -spec get_common_props(Widget :: map()) ->
                          #{x := integer(),
                            y := integer(),
                            fg := integer() | atom(),
                            bg := integer() | atom()}.


      


Extracts common rendering properties from a widget map.
Retrieves the position and color properties needed for rendering,
applying default values when properties are not explicitly set.
This provides a consistent interface for all widgets to access
their rendering properties.
Default values:
	x: 0
	y: 0
	background-color: value of ?DEFAULT_BG_COLOR macro
	color: value of ?DEFAULT_FG_COLOR macro

Returns a map with keys x, y, fg (foreground), and bg (background).

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          -spec new() -> map().


      


Creates a new base widget map with default values.
This is typically called by specific widget constructors who then add their
own fields to customize the widget.
Default values:
	type: widget
	widget_type: override_me (should be set by specific widget)
	color: white
	padding: all sides set to 0
	id: override_me (should be set by specific widget)
	focusable: false


  


        

      


  

    
widgets 
    




      
        Summary


  
    Functions
  


    
      
        render(Widget)

      


        Renders a widget into a virtual screen representation. This is the entry point that initializes an empty buffer.



    


    
      
        render(Widgets, Buffer)

      


    


    
      
        render_focused(Widget)

      


    


    
      
        render_focused(Widget, Buffer)

      


    





      


      
        Functions

        


  
    
      
    
    
      render(Widget)



        
          
        

    

  


  

Renders a widget into a virtual screen representation. This is the entry point that initializes an empty buffer.

  



  
    
      
    
    
      render(Widgets, Buffer)



        
          
        

    

  


  


  



  
    
      
    
    
      render_focused(Widget)



        
          
        

    

  


  


  



  
    
      
    
    
      render_focused(Widget, Buffer)
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