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    JustBash

A simulated bash environment with an in-memory virtual filesystem, written in Elixir.
Designed for AI agents that need a secure, sandboxed bash environment.
Supports optional network access via curl with secure-by-default URL filtering.
Note: This is an Elixir port of just-bash by Vercel. The entire codebase was generated through conversational prompting with Claude Opus 4.5 via OpenCode.

Security Model
	The shell only has access to the provided virtual filesystem
	No access to the real filesystem by default
	No network access by default
	Network access can be enabled with URL allowlists

Installation
def deps do
  [{:just_bash, "~> 0.1.0"}]
end
Usage
Basic API
bash = JustBash.new()
{result, _} = JustBash.exec(bash, ~s(echo "Hello" > greeting.txt))
{result, _} = JustBash.exec(bash, "cat greeting.txt")
result.stdout  #=> "Hello\n"
result.exit_code  #=> 0
Configuration
bash = JustBash.new(
  files: %{"/data/file.txt" => "content"},  # Initial files
  env: %{"MY_VAR" => "value"},              # Environment variables
  cwd: "/app"                                # Starting directory
)
Network Access
Network access is disabled by default. Enable it with allowlists:
# Allow specific hosts
bash = JustBash.new(
  network: %{
    enabled: true,
    allow_list: ["api.github.com", "*.example.com"]
  }
)

# Custom HTTP client for testing
bash = JustBash.new(
  network: %{enabled: true},
  http_client: MyMockHttpClient
)
Execute Script Files
# Run a script from the real filesystem in the sandbox
{result, bash} = JustBash.exec_file("script.sh")

# With options
JustBash.exec_file("script.sh",
  files: %{"/data/input.txt" => "hello"},
  network: %{enabled: true}
)
Sigil
import JustBash.Sigil

result = ~b"echo hello"
result.stdout  #=> "hello\n"

# Modifiers
~b"echo hello"t  # trimmed output
~b"echo hello"s  # stdout only
~b"exit 42"e     # exit code
Supported Commands
File Operations
cat, cp, file, find, ln, ls, mkdir, mv, readlink, rm, stat, touch, tree, du
Text Processing
awk, base64, comm, cut, diff, expand, fold, grep, head, md5sum, nl, paste, rev, sed, sort, tac, tail, tr, uniq, wc, xargs
Data Processing
jq (JSON), markdown (Markdown → HTML)
Network
curl
Shell Builtins
echo, printf, cd, pwd, export, unset, set, test, [, [[, true, false, :, source, ., read, exit, return, local, declare, break, continue, shift, getopts, trap
Utilities
basename, dirname, date, env, hostname, printenv, seq, sleep, tee, which
Shell Features
	Pipes: cmd1 | cmd2

	Redirections: >, >>, 2>, &>, <, <<<, heredocs
	Command chaining: &&, ||, ;
	Variables: $VAR, ${VAR}, ${VAR:-default}, ${VAR:=value}, ${#VAR}, ${VAR:start:len}, ${VAR#pattern}, ${VAR%pattern}, ${VAR/old/new}, ${VAR^^}, ${VAR,,}
	Brace expansion: {a,b,c}, {1..10}, {a..z}
	Arithmetic: $((expr)) with full operators
	Glob patterns: *, ?, [...]
	Control flow: if/elif/else/fi, for/while/until, case/esac
	Functions: function name { ... } or name() { ... }
	Arrays: arr=(...), ${arr[0]}, ${arr[@]}, ${#arr[@]}
	Subshells: (cmd) and command groups { cmd; }

Default Layout
When created without options, JustBash provides a Unix-like directory structure:
	/home/user - Default working directory (and $HOME)
	/bin, /usr/bin - Binary directories
	/tmp - Temporary files

API Reference
# Create environment
bash = JustBash.new(opts)

# Execute command
{result, bash} = JustBash.exec(bash, "command")
result.stdout      # String
result.stderr      # String
result.exit_code   # Integer
result.env         # Updated environment

# Parse without executing
{:ok, ast} = JustBash.parse("echo hello")

# Format script
{:ok, formatted} = JustBash.format("if true;then echo yes;fi")
Development
mix deps.get
mix test           # 2400+ tests
mix dialyzer       # Type checking
mix credo          # Linting

License
MIT


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.1.0 - 2026-01-11
Added
	Initial release
	In-memory virtual filesystem (JustBash.Fs.InMemoryFs)
	Bash lexer and recursive descent parser
	Variable expansion: $VAR, ${VAR}, ${VAR:-default}, ${VAR:=default}, ${VAR:+alt}, ${#VAR}, ${VAR:start:len}, ${VAR#pattern}, ${VAR%pattern}, ${VAR/old/new}, ${VAR^^}, ${VAR,,}
	Command substitution: $(cmd) and backticks
	Arithmetic expansion: $((expr)) with full operator support including **, ?:, hex, binary
	Control flow: if/elif/else/fi, for x in ...; do; done, while/until, case/esac
	Logical operators: &&, ||, ! with short-circuit evaluation
	Pipes with stdin/stdout flow
	Redirections: >, >>, 2>, &>, <, <<<, heredocs
	Brace expansion: {a,b,c}, {1..5}, {a..z}
	Arrays: arr=(...), ${arr[0]}, ${arr[@]}, ${#arr[@]}
	Functions with local variables
	Extended test command: [[ ]] with regex support

Commands
File operations:
	cat, ls, cp, mv, rm, mkdir, touch, ln
	find, stat, du, tree, file, readlink

Text processing:
	grep, sed, awk (full implementations)
	sort, uniq, head, tail, wc, cut, tr
	rev, tac, nl, fold, paste, comm, diff, expand

Data tools:
	jq (comprehensive JSON processor)
	curl (HTTP client with network allowlists)
	markdown / md (Markdown to HTML)
	base64, md5sum

Shell builtins:
	echo, printf, pwd, cd, export, unset
	test, [, [[, true, false, :
	set (shell options: -e, -u, -o pipefail)
	source, ., read, exit, return
	local, declare, typeset
	break, continue, shift, getopts, trap

Utilities:
	seq, date, sleep, basename, dirname
	which, env, printenv, hostname
	xargs, tee



  

    Contributing to JustBash

Thank you for your interest in contributing to JustBash! This document provides guidelines and information for contributors.
Getting Started
	Fork the repository
	Clone your fork: git clone https://github.com/your-username/just_bash.git
	Install dependencies: mix deps.get
	Run tests to make sure everything works: mix test

Development Setup
JustBash requires:
	Elixir 1.15 or later
	Erlang/OTP 25 or later

# Install dependencies
mix deps.get

# Run tests
mix test

# Run the demo
mix run demo.exs

# Generate documentation
mix docs

# Run static analysis
mix credo
mix dialyzer

Making Changes
Branch Naming
	feature/ - New features (e.g., feature/add-sed-command)
	fix/ - Bug fixes (e.g., fix/pipe-stdin-handling)
	docs/ - Documentation changes
	refactor/ - Code refactoring without functional changes

Code Style
	Follow the existing code style
	Run mix format before committing
	Run mix credo to check for style issues
	Add tests for new functionality
	Update documentation for API changes

Commit Messages
Use clear, descriptive commit messages:
Add support for 'cut' command

- Implement -d (delimiter) and -f (fields) flags
- Add stdin support
- Add tests for basic functionality
Adding New Commands
To add a new command (e.g., cut):
	Add the command implementation in lib/just_bash.ex:

defp execute_builtin(bash, "cut", args, stdin) do
  # Parse flags
  # Implement logic
  # Return {%{stdout: output, stderr: "", exit_code: 0}, bash}
end
	Add flag parsing if needed:

defp parse_cut_flags(args), do: parse_cut_flags(args, %{d: "\t", f: nil}, [])
# ... flag parsing clauses
	Add tests in test/interpreter_test.exs:

describe "cut command" do
  test "cuts fields with delimiter" do
    bash = JustBash.new(files: %{"/test.txt" => "a:b:c\n1:2:3"})
    {result, _} = JustBash.exec(bash, "cut -d: -f2 /test.txt")
    assert result.stdout == "b\n2\n"
  end
end
	Update the README with the new command

Adding New Shell Features
For parser/lexer changes:
	Lexer changes - lib/just_bash/parser/lexer.ex
	Add new token types
	Add lexing rules


	Parser changes - lib/just_bash/parser/parser.ex
	Add AST node types in lib/just_bash/ast/types.ex
	Add parsing functions


	Interpreter changes - lib/just_bash.ex
	Add execute_command/3 clauses for new AST nodes



Testing
Running Tests
# Run all tests
mix test

# Run specific test file
mix test test/interpreter_test.exs

# Run tests matching a pattern
mix test --only grep

# Run with coverage
mix test --cover

Test Organization
	test/just_bash_test.exs - Basic integration tests
	test/interpreter_test.exs - Command and feature tests
	test/in_memory_fs_test.exs - Filesystem tests

Writing Tests
describe "feature name" do
  test "basic functionality" do
    bash = JustBash.new()
    {result, _} = JustBash.exec(bash, "command")
    assert result.stdout == "expected output\n"
    assert result.exit_code == 0
  end

  test "error handling" do
    bash = JustBash.new()
    {result, _} = JustBash.exec(bash, "command with error")
    assert result.exit_code != 0
    assert result.stderr =~ "error message"
  end
end
Pull Request Process
	Ensure all tests pass: mix test
	Run the formatter: mix format
	Run static analysis: mix credo
	Update documentation if needed
	Create a pull request with a clear description

PR Description Template
## Summary
Brief description of the changes

## Changes
- Change 1
- Change 2

## Testing
How was this tested?

## Checklist
- [ ] Tests pass
- [ ] Code formatted
- [ ] Documentation updated
Reporting Issues
When reporting issues, please include:
	Elixir and OTP versions (elixir --version)
	JustBash version
	Minimal reproduction case
	Expected vs actual behavior

Feature Requests
Feature requests are welcome! Please check existing issues first to avoid duplicates.
Good feature requests include:
	Clear description of the feature
	Use case / motivation
	Example of how it would work

Areas for Contribution
Good First Issues
	Add missing flags to existing commands
	Improve error messages
	Add more tests
	Documentation improvements

Medium Complexity
	Implement new commands (sed, awk, find, xargs)
	Add glob expansion
	Improve pipe performance

Advanced
	Here documents (<<EOF)
	Function definitions
	Arrays and associative arrays
	Process substitution

Questions?
Feel free to open an issue for questions or discussions about the project.
License
By contributing, you agree that your contributions will be licensed under the MIT License.


  

    LICENSE


MIT License

Copyright (c) 2026 JustBash Contributors

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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          @type t() :: %JustBash.AST.ArithArrayElement{
  array: String.t(),
  index: JustBash.AST.arith_expr() | nil,
  string_key: String.t() | nil
}
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          @type t() :: %JustBash.AST.ArithAssignment{
  operator: operator(),
  string_key: String.t() | nil,
  subscript: JustBash.AST.arith_expr() | nil,
  value: JustBash.AST.arith_expr(),
  variable: String.t()
}
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          @type t() :: %JustBash.AST.ArithBinary{
  left: JustBash.AST.arith_expr(),
  operator: operator(),
  right: JustBash.AST.arith_expr()
}
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}
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          @type t() :: %JustBash.AST.ArithUnary{
  operand: JustBash.AST.arith_expr(),
  operator: operator(),
  prefix: boolean()
}
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          @type t() :: %JustBash.AST.ArithVariable{name: String.t()}
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          @type t() :: %JustBash.AST.ArithmeticCommand{
  expression: JustBash.AST.ArithmeticExpression.t(),
  redirections: [JustBash.AST.Redirection.t()]
}
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          @type t() :: %JustBash.AST.ArithmeticExpansion{
  expression: JustBash.AST.ArithmeticExpression.t()
}
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          @type t() :: %JustBash.AST.ArithmeticExpression{
  expression: JustBash.AST.arith_expr(),
  raw: String.t() | nil
}
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          @type t() :: %JustBash.AST.AssignDefault{
  check_empty: boolean(),
  word: JustBash.AST.Word.t()
}
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          @type t() :: %JustBash.AST.Assignment{
  append: boolean(),
  array: [JustBash.AST.Word.t()] | nil,
  name: String.t(),
  value: JustBash.AST.Word.t() | nil
}


      



  


        

      


  

    
JustBash.AST.BraceExpansion 
    



      
Brace expansion: {a,b,c} or {1..10}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()
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          @type t() :: %JustBash.AST.CStyleFor{
  body: [JustBash.AST.Statement.t()],
  condition: JustBash.AST.ArithmeticExpression.t() | nil,
  init: JustBash.AST.ArithmeticExpression.t() | nil,
  redirections: [JustBash.AST.Redirection.t()],
  update: JustBash.AST.ArithmeticExpression.t() | nil
}


      



  


        

      


  

    
JustBash.AST.Case 
    



      
case statement
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  items: [JustBash.AST.CaseItem.t()],
  redirections: [JustBash.AST.Redirection.t()],
  word: JustBash.AST.Word.t()
}
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Single case item with patterns and body
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  body: [JustBash.AST.Statement.t()],
  patterns: [JustBash.AST.Word.t()],
  terminator: terminator()
}
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          @type terminator() :: :dsemi | :semi_and | :semi_semi_and


      



  


        

      


  

    
JustBash.AST.CaseModification 
    



      
${VAR^}, ${VAR^^}, ${VAR,}, ${VAR,,}
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          @type t() :: %JustBash.AST.CaseModification{
  all: boolean(),
  direction: direction(),
  pattern: JustBash.AST.Word.t() | nil
}


      



  


        

      


  

    
JustBash.AST.CommandSubstitution 
    



      
Command substitution: $(cmd) or cmd
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          @type t() :: %JustBash.AST.CommandSubstitution{
  body: JustBash.AST.Script.t(),
  legacy: boolean()
}
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Conditional AND expression
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          @type t() :: %JustBash.AST.CondAnd{
  left: JustBash.AST.conditional_expression(),
  right: JustBash.AST.conditional_expression()
}
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Conditional binary expression
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  | :=~
  | :<
  | :>
  | :"-eq"
  | :"-ne"
  | :"-lt"
  | :"-le"
  | :"-gt"
  | :"-ge"
  | :"-nt"
  | :"-ot"
  | :"-ef"
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  left: JustBash.AST.Word.t(),
  operator: operator(),
  right: JustBash.AST.Word.t()
}
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Conditional grouped expression
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          @type t() :: %JustBash.AST.CondGroup{
  expression: JustBash.AST.conditional_expression()
}


      



  


        

      


  

    
JustBash.AST.CondNot 
    



      
Conditional NOT expression
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          @type t() :: %JustBash.AST.CondNot{operand: JustBash.AST.conditional_expression()}
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Conditional OR expression
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          @type t() :: %JustBash.AST.CondOr{
  left: JustBash.AST.conditional_expression(),
  right: JustBash.AST.conditional_expression()
}


      



  


        

      


  

    
JustBash.AST.CondUnary 
    



      
Conditional unary expression
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  :"-a"
  | :"-b"
  | :"-c"
  | :"-d"
  | :"-e"
  | :"-f"
  | :"-g"
  | :"-h"
  | :"-k"
  | :"-p"
  | :"-r"
  | :"-s"
  | :"-t"
  | :"-u"
  | :"-w"
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  | :"-R"


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.AST.CondUnary{
  operand: JustBash.AST.Word.t(),
  operator: operator()
}


      



  


        

      


  

    
JustBash.AST.CondWord 
    



      
Conditional word (for simple string tests)
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          @type t() :: %JustBash.AST.CondWord{word: JustBash.AST.Word.t()}


      



  


        

      


  

    
JustBash.AST.ConditionalCommand 
    



      
Conditional command: [[ expr ]]
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          @type t() :: %JustBash.AST.ConditionalCommand{
  expression: JustBash.AST.conditional_expression(),
  redirections: [JustBash.AST.Redirection.t()]
}


      



  


        

      


  

    
JustBash.AST.DefaultValue 
    



      
${VAR:-default} or ${VAR-default}
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          @type t() :: %JustBash.AST.DefaultValue{
  check_empty: boolean(),
  word: JustBash.AST.Word.t()
}


      



  


        

      


  

    
JustBash.AST.DoubleQuoted 
    



      
Double-quoted string: "with $expansion"
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          @type t() :: %JustBash.AST.DoubleQuoted{parts: [JustBash.AST.word_part()]}


      



  


        

      


  

    
JustBash.AST.ErrorIfUnset 
    



      
${VAR:?error} or ${VAR?error}
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          @type t() :: %JustBash.AST.ErrorIfUnset{
  check_empty: boolean(),
  word: JustBash.AST.Word.t() | nil
}
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Escaped character: \x
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          @type t() :: %JustBash.AST.Escaped{value: String.t()}


      



  


        

      


  

    
JustBash.AST.For 
    



      
for loop: for VAR in WORDS; do ...; done
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          @type t() :: %JustBash.AST.For{
  body: [JustBash.AST.Statement.t()],
  redirections: [JustBash.AST.Redirection.t()],
  variable: String.t(),
  words: [JustBash.AST.Word.t()] | nil
}


      



  


        

      


  

    
JustBash.AST.FunctionDef 
    



      
Function definition

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.AST.FunctionDef{
  body: JustBash.AST.compound_command(),
  name: String.t(),
  redirections: [JustBash.AST.Redirection.t()]
}


      



  


        

      


  

    
JustBash.AST.Glob 
    



      
Glob pattern part (expanded during pathname expansion)
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          @type t() :: %JustBash.AST.Glob{pattern: String.t()}


      



  


        

      


  

    
JustBash.AST.Group 
    



      
Command group: { ...; }
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          @type t() :: %JustBash.AST.Group{
  body: [JustBash.AST.Statement.t()],
  redirections: [JustBash.AST.Redirection.t()]
}
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Here document

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.AST.HereDoc{
  content: JustBash.AST.Word.t(),
  delimiter: String.t(),
  quoted: boolean(),
  strip_tabs: boolean()
}


      



  


        

      


  

    
JustBash.AST.If 
    



      
if statement
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          @type t() :: %JustBash.AST.If{
  clauses: [JustBash.AST.IfClause.t()],
  else_body: [JustBash.AST.Statement.t()] | nil,
  redirections: [JustBash.AST.Redirection.t()]
}
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Single if/elif clause with condition and body
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          @type t() :: %JustBash.AST.IfClause{
  body: [JustBash.AST.Statement.t()],
  condition: [JustBash.AST.Statement.t()]
}


      



  


        

      


  

    
JustBash.AST.Indirection 
    



      
${!VAR} - indirect expansion
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          @type t() :: %JustBash.AST.Indirection{}


      



  


        

      


  

    
JustBash.AST.Length 
    



      
${#VAR}
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          @type t() :: %JustBash.AST.Length{}


      



  


        

      


  

    
JustBash.AST.Literal 
    



      
Literal text (no special meaning)
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          @type t() :: %JustBash.AST.Literal{value: String.t()}


      



  


        

      


  

    
JustBash.AST.ParameterExpansion 
    



      
Parameter/variable expansion: $VAR or ${VAR...}
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          @type t() :: %JustBash.AST.ParameterExpansion{
  operation: JustBash.AST.parameter_operation() | nil,
  parameter: String.t()
}


      



  


        

      


  

    
JustBash.AST.PatternRemoval 
    



      
${VAR#pattern}, ${VAR##pattern}, ${VAR%pattern}, ${VAR%%pattern}
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          @type side() :: :prefix | :suffix
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          @type t() :: %JustBash.AST.PatternRemoval{
  greedy: boolean(),
  pattern: JustBash.AST.Word.t(),
  side: side()
}


      



  


        

      


  

    
JustBash.AST.PatternReplacement 
    



      
${VAR/pattern/replacement} or ${VAR//pattern/replacement}
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          @type anchor() :: :start | :end | nil
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          @type t() :: %JustBash.AST.PatternReplacement{
  all: boolean(),
  anchor: anchor(),
  pattern: JustBash.AST.Word.t(),
  replacement: JustBash.AST.Word.t() | nil
}


      



  


        

      


  

    
JustBash.AST.Pipeline 
    



      
A pipeline: cmd1 | cmd2 | cmd3
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          @type t() :: %JustBash.AST.Pipeline{
  commands: [JustBash.AST.command()],
  negated: boolean()
}


      



  


        

      


  

    
JustBash.AST.ProcessSubstitution 
    



      
Process substitution: <(cmd) or >(cmd)
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          @type direction() :: :input | :output
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          @type t() :: %JustBash.AST.ProcessSubstitution{
  body: JustBash.AST.Script.t(),
  direction: direction()
}


      



  


        

      


  

    
JustBash.AST.Redirection 
    



      
I/O redirection
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  :<
  | :>
  | :">>"
  | :">&"
  | :"<&"
  | :<>
  | :">|"
  | :"&>"
  | :"&>>"
  | :<<<
  | :"<<"
  | :"<<-"
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          @type t() :: %JustBash.AST.Redirection{
  fd: non_neg_integer() | nil,
  operator: operator(),
  target: JustBash.AST.Word.t() | JustBash.AST.HereDoc.t()
}


      



  


        

      


  

    
JustBash.AST.Script 
    



      
Root node: a complete script
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          @type t() :: %JustBash.AST.Script{statements: [JustBash.AST.Statement.t()]}


      



  


        

      


  

    
JustBash.AST.SimpleCommand 
    



      
Simple command: name args... with optional redirections
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          @type t() :: %JustBash.AST.SimpleCommand{
  args: [JustBash.AST.Word.t()],
  assignments: [JustBash.AST.Assignment.t()],
  line: non_neg_integer() | nil,
  name: JustBash.AST.Word.t() | nil,
  redirections: [JustBash.AST.Redirection.t()]
}


      



  


        

      


  

    
JustBash.AST.SingleQuoted 
    



      
Single-quoted string: 'literal'
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          @type t() :: %JustBash.AST.SingleQuoted{value: String.t()}


      



  


        

      


  

    
JustBash.AST.Statement 
    



      
A statement is a list of pipelines connected by && or ||
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          @type operator() :: :and | :or | :semi
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          @type t() :: %JustBash.AST.Statement{
  background: boolean(),
  operators: [operator()],
  pipelines: [JustBash.AST.Pipeline.t()]
}


      



  


        

      


  

    
JustBash.AST.Subshell 
    



      
Subshell: ( ... )
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          @type t() :: %JustBash.AST.Subshell{
  body: [JustBash.AST.Statement.t()],
  redirections: [JustBash.AST.Redirection.t()]
}


      



  


        

      


  

    
JustBash.AST.Substring 
    



      
${VAR:offset} or ${VAR:offset:length}
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          @type t() :: %JustBash.AST.Substring{
  length: JustBash.AST.ArithmeticExpression.t() | nil,
  offset: JustBash.AST.ArithmeticExpression.t()
}


      



  


        

      


  

    
JustBash.AST.TildeExpansion 
    



      
Tilde expansion: ~ or ~user
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          @type t() :: %JustBash.AST.TildeExpansion{user: String.t() | nil}


      



  


        

      


  

    
JustBash.AST.Until 
    



      
until loop
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          @type t() :: %JustBash.AST.Until{
  body: [JustBash.AST.Statement.t()],
  condition: [JustBash.AST.Statement.t()],
  redirections: [JustBash.AST.Redirection.t()]
}


      



  


        

      


  

    
JustBash.AST.UseAlternative 
    



      
${VAR:+alternative} or ${VAR+alternative}
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          @type t() :: %JustBash.AST.UseAlternative{
  check_empty: boolean(),
  word: JustBash.AST.Word.t()
}


      



  


        

      


  

    
JustBash.AST.While 
    



      
while loop
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          @type t() :: %JustBash.AST.While{
  body: [JustBash.AST.Statement.t()],
  condition: [JustBash.AST.Statement.t()],
  redirections: [JustBash.AST.Redirection.t()]
}


      



  


        

      


  

    
JustBash.AST.Word 
    



      
A Word is a sequence of parts that form a single shell word.
After expansion, it may produce zero, one, or multiple strings.
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          @type t() :: %JustBash.AST.Word{parts: [JustBash.AST.word_part()]}


      



  


        

      


  

    
JustBash.Arithmetic.Evaluator 
    



      
Evaluates arithmetic expression AST nodes.
Takes parsed AST nodes and an environment (variable bindings),
returns the computed integer value and updated environment.
Handles:
	Arithmetic operations: +, -, , /, %, *
	Comparison operations: <, <=, >, >=, ==, !=
	Bitwise operations: &, |, ^, ~, <<, >>
	Logical operations: &&, ||, !
	Assignment operations: =, +=, -=, etc.
	Pre/post increment/decrement: ++, --
	Ternary conditional: ? :


      


      
        Summary


  
    Functions
  


    
      
        evaluate(ast, env)

      


        Evaluate an arithmetic AST in the given environment.
Returns {:ok, result, updated_env} or {:error, reason, env}.
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          @spec evaluate(JustBash.AST.arith_expr(), map()) ::
  {:ok, integer(), map()} | {:error, :division_by_zero, map()}


      


Evaluate an arithmetic AST in the given environment.
Returns {:ok, result, updated_env} or {:error, reason, env}.

  


        

      


  

    
JustBash.Arithmetic.Parser 
    



      
Recursive descent parser for bash arithmetic expressions.
Parses arithmetic expression strings into AST nodes.
Handles operator precedence through the grammar structure:
Expression precedence (lowest to highest):
	Comma (,)
	Ternary (?:)
	Logical OR (||)
	Logical AND (&&)
	Bitwise OR (|)
	Bitwise XOR (^)
	Bitwise AND (&)
	Equality (==, !=)
	Relational (<, <=, >, >=)
	Shift (<<, >>)
	Additive (+, -)
	Multiplicative (*, /, %)
	Power (**)
	Unary (!, ~, -, +, ++, --)
	Postfix (++, --)
	Primary (numbers, variables, groups)
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    Functions
  


    
      
        parse(expr_str)

      


        Parse an arithmetic expression string into an AST.
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          @spec parse(String.t()) :: JustBash.AST.arith_expr()


      


Parse an arithmetic expression string into an AST.

  


        

      


  

    
JustBash.Commands.ArgParser 
    



      
Declarative command-line argument parser for shell commands.
Provides a simple DSL for defining command flags and their behaviors,
eliminating repetitive manual parsing code.
Usage
@flags [
  silent: [short: "-s", long: "--silent", type: :boolean],
  output: [short: "-o", long: "--output", type: :string],
  count: [short: "-n", type: :integer, default: 1],
  method: [short: "-X", long: "--request", type: :string, default: "GET"]
]

case ArgParser.parse(args, @flags) do
  {:ok, opts, positional} ->
    # opts is a map like %{silent: true, output: "file.txt", count: 1}
    # positional is remaining non-flag arguments
  {:error, message} ->
    # e.g., "unknown option: --foo"
end
Flag Types
	:boolean - Flag is present or absent (no value needed)
	:string - Takes a string value
	:integer - Takes an integer value
	:accumulator - Accumulates multiple values into a list (for -H headers, etc.)

Options
	:short - Short flag form (e.g., "-s")
	:long - Long flag form (e.g., "--silent")  
	:type - Value type (:boolean, :string, :integer, :accumulator)
	:default - Default value if flag not provided
	:transform - Optional function to transform the value


      


      
        Summary


  
    Types
  


    
      
        flag_spec()

      


    


    
      
        flag_type()

      


    


    
      
        flags_spec()

      


    





  
    Functions
  


    
      
        parse(args, flags, opts \\ [])

      


        Parse command-line arguments according to the flag specification.



    





      


      
        Types


        


  
    
      
    
    
      flag_spec()



        
          
        

    

  


  

      

          @type flag_spec() :: [
  short: String.t(),
  long: String.t(),
  type: flag_type(),
  default: any(),
  transform: (String.t() -> any())
]


      



  



  
    
      
    
    
      flag_type()



        
          
        

    

  


  

      

          @type flag_type() :: :boolean | :string | :integer | :accumulator


      



  



  
    
      
    
    
      flags_spec()



        
          
        

    

  


  

      

          @type flags_spec() :: [{atom(), flag_spec()}]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      parse(args, flags, opts \\ [])



        
          
        

    

  


  

      

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


      


Parse command-line arguments according to the flag specification.
Returns {:ok, opts_map, positional_args} or {:error, message}.

  


        

      


  

    
JustBash.Commands.Awk 
    



      
The awk command - pattern scanning and processing language.
This module provides a basic AWK implementation supporting:
	BEGIN and END blocks
	Pattern matching (regex and conditions)
	Field access ($1, $2, etc.)
	Built-in variables (NR, NF, FS, OFS, ORS)
	print and printf statements
	Variable assignment and arithmetic


      




  

    
JustBash.Commands.Awk.AST 
    



      
AST node constructors for AWK programs.
Produces AST in the format expected by the evaluator.

      


      
        Summary


  
    Functions
  


    
      
        array_access(array, key)

      


    


    
      
        assign(atom, arg, value)

      


    


    
      
        binary(atom, left, right)

      


    


    
      
        block(statements)

      


    


    
      
        call(name, args)

      


    


    
      
        delete(arg)

      


    


    
      
        do_while(body, cond_expr)

      


    


    
      
        exit_stmt(code)

      


    


    
      
        expr_stmt(expr)

      


    


    
      
        field(index)

      


    


    
      
        for_in(var, array, body)

      


    


    
      
        for_stmt(init, cond_expr, update, body)

      


    


    
      
        if_stmt(cond_expr, consequent, alternate)

      


    


    
      
        in_expr(key, array)

      


    


    
      
        number(n)

      


    


    
      
        post_dec(arg)

      


    


    
      
        post_inc(arg)

      


    


    
      
        pre_dec(arg)

      


    


    
      
        pre_inc(arg)

      


    


    
      
        print(args, arg2)

      


    


    
      
        printf(format, args, arg3)

      


    


    
      
        program(rules, functions \\ [])

      


        Build a program from a list of rules and functions.
Transforms the rule-based structure into begin_blocks/end_blocks/main_rules.



    


    
      
        regex(pattern)

      


    


    
      
        return_stmt(value)

      


    


    
      
        rule(pattern, action)

      


    


    
      
        string(s)

      


    


    
      
        ternary(cond_expr, consequent, alternate)

      


    


    
      
        unary(atom, operand)

      


    


    
      
        variable(name)

      


    


    
      
        while_stmt(cond_expr, body)

      


    





      


      
        Functions


        


  
    
      
    
    
      array_access(array, key)



        
          
        

    

  


  


  



  
    
      
    
    
      assign(atom, arg, value)



        
          
        

    

  


  


  



  
    
      
    
    
      binary(atom, left, right)



        
          
        

    

  


  


  



  
    
      
    
    
      block(statements)



        
          
        

    

  


  


  



  
    
      
    
    
      call(name, args)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(arg)



        
          
        

    

  


  


  



  
    
      
    
    
      do_while(body, cond_expr)



        
          
        

    

  


  


  



  
    
      
    
    
      exit_stmt(code)



        
          
        

    

  


  


  



  
    
      
    
    
      expr_stmt(expr)



        
          
        

    

  


  


  



  
    
      
    
    
      field(index)



        
          
        

    

  


  


  



  
    
      
    
    
      for_in(var, array, body)



        
          
        

    

  


  


  



  
    
      
    
    
      for_stmt(init, cond_expr, update, body)



        
          
        

    

  


  


  



  
    
      
    
    
      if_stmt(cond_expr, consequent, alternate)



        
          
        

    

  


  


  



  
    
      
    
    
      in_expr(key, array)



        
          
        

    

  


  


  



  
    
      
    
    
      number(n)



        
          
        

    

  


  


  



  
    
      
    
    
      post_dec(arg)



        
          
        

    

  


  


  



  
    
      
    
    
      post_inc(arg)



        
          
        

    

  


  


  



  
    
      
    
    
      pre_dec(arg)



        
          
        

    

  


  


  



  
    
      
    
    
      pre_inc(arg)



        
          
        

    

  


  


  



  
    
      
    
    
      print(args, arg2)



        
          
        

    

  


  


  



  
    
      
    
    
      printf(format, args, arg3)



        
          
        

    

  


  


  



    

  
    
      
    
    
      program(rules, functions \\ [])



        
          
        

    

  


  

Build a program from a list of rules and functions.
Transforms the rule-based structure into begin_blocks/end_blocks/main_rules.

  



  
    
      
    
    
      regex(pattern)



        
          
        

    

  


  


  



  
    
      
    
    
      return_stmt(value)



        
          
        

    

  


  


  



  
    
      
    
    
      rule(pattern, action)



        
          
        

    

  


  


  



  
    
      
    
    
      string(s)



        
          
        

    

  


  


  



  
    
      
    
    
      ternary(cond_expr, consequent, alternate)



        
          
        

    

  


  


  



  
    
      
    
    
      unary(atom, operand)



        
          
        

    

  


  


  



  
    
      
    
    
      variable(name)



        
          
        

    

  


  


  



  
    
      
    
    
      while_stmt(cond_expr, body)



        
          
        

    

  


  


  


        

      


  

    
JustBash.Commands.Awk.Evaluator 
    



      
Evaluator for AWK programs.
Executes parsed AWK programs against input content, managing state
and producing output.

      


      
        Summary


  
    Types
  


    
      
        state()

      


    





  
    Functions
  


    
      
        evaluate_expression(arg, state)

      


        Evaluate an expression in the given state context.



    


    
      
        execute(content, program, opts)

      


        Execute an AWK program against the given content.



    


    
      
        parse_number(value)

      


        Parse a value as a number.



    





      


      
        Types


        


  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %{
  nr: non_neg_integer(),
  nf: non_neg_integer(),
  fs: String.t(),
  ofs: String.t(),
  ors: String.t(),
  fields: [String.t()],
  variables: %{required(String.t()) => String.t()},
  arrays: %{required(String.t()) => map()},
  output: String.t(),
  exit_code: non_neg_integer() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      evaluate_expression(arg, state)



        
          
        

    

  


  

      

          @spec evaluate_expression(JustBash.Commands.Awk.Parser.expr(), state()) ::
  String.t() | number()


      


Evaluate an expression in the given state context.

  



  
    
      
    
    
      execute(content, program, opts)



        
          
        

    

  


  

      

          @spec execute(String.t(), JustBash.Commands.Awk.Parser.program(), %{
  field_separator: String.t(),
  variables: map()
}) :: String.t()


      


Execute an AWK program against the given content.
Returns the output string.

  



  
    
      
    
    
      parse_number(value)



        
          
        

    

  


  

      

          @spec parse_number(any()) :: number()


      


Parse a value as a number.

  


        

      


  

    
JustBash.Commands.Awk.Formatter 
    



      
Formatter for AWK printf operations.
Handles printf-style formatting with width and precision specifiers.

      


      
        Summary


  
    Functions
  


    
      
        format_printf(format, values)

      


        Format a printf string with the given values.



    


    
      
        unescape_string(str)

      


        Unescape common escape sequences in a string.



    





      


      
        Functions


        


  
    
      
    
    
      format_printf(format, values)



        
          
        

    

  


  

      

          @spec format_printf(String.t(), [any()]) :: String.t()


      


Format a printf string with the given values.

  



  
    
      
    
    
      unescape_string(str)



        
          
        

    

  


  

Unescape common escape sequences in a string.

  


        

      


  

    
JustBash.Commands.Awk.Lexer 
    



      
Lexer for AWK programs.
Tokenizes AWK source code into a stream of tokens that can be
consumed by the parser.

      


      
        Summary


  
    Types
  


    
      
        token()

      


    


    
      
        token_type()

      


    





  
    Functions
  


    
      
        tokenize(input)

      


        Tokenize an AWK program string into a list of tokens.



    





      


      
        Types


        


  
    
      
    
    
      token()



        
          
        

    

  


  

      

          @type token() ::
  {token_type(), value :: term(), line :: pos_integer(),
   column :: pos_integer()}


      



  



  
    
      
    
    
      token_type()



        
          
        

    

  


  

      

          @type token_type() ::
  :number
  | :string
  | :regex
  | :ident
  | :begin
  | :end
  | :if
  | :else
  | :while
  | :do
  | :for
  | :in
  | :break
  | :continue
  | :next
  | :exit
  | :return
  | :delete
  | :function
  | :print
  | :printf
  | :getline
  | :plus
  | :minus
  | :star
  | :slash
  | :percent
  | :caret
  | :eq
  | :ne
  | :lt
  | :gt
  | :le
  | :ge
  | :match
  | :not_match
  | :and
  | :or
  | :not
  | :assign
  | :plus_assign
  | :minus_assign
  | :star_assign
  | :slash_assign
  | :percent_assign
  | :caret_assign
  | :increment
  | :decrement
  | :question
  | :colon
  | :comma
  | :semicolon
  | :newline
  | :lparen
  | :rparen
  | :lbrace
  | :rbrace
  | :lbracket
  | :rbracket
  | :dollar
  | :append
  | :pipe
  | :eof


      



  


        

      

      
        Functions


        


  
    
      
    
    
      tokenize(input)



        
          
        

    

  


  

      

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


      


Tokenize an AWK program string into a list of tokens.
Returns {:ok, tokens} on success or {:error, message} on failure.

  


        

      


  

    
JustBash.Commands.Awk.Parser 
    



      
Token-based parser for AWK programs.
Uses recursive descent parsing on a token stream from the Lexer.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        parse(input)

      


        Parse an AWK program string into an AST.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.Commands.Awk.Parser{
  pos: non_neg_integer(),
  tokens: [JustBash.Commands.Awk.Lexer.token()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(input)



        
          
        

    

  


  

      

          @spec parse(String.t()) ::
  {:ok, JustBash.Commands.Awk.AST.program()} | {:error, String.t()}


      


Parse an AWK program string into an AST.

  


        

      


  

    
JustBash.Commands.Base64 
    



      
The base64 command - base64 encode/decode data.

      




  

    
JustBash.Commands.Basename 
    



      
The basename command - strip directory and suffix from filenames.

      




  

    
JustBash.Commands.Break 
    



      
The break builtin command - exit from a loop.
Usage: break [n]
Exits from the innermost enclosing for, while, or until loop.
If n is specified, breaks out of n levels of loops.

      




  

    
JustBash.Commands.Cat 
    



      
The cat command - concatenate files and print on stdout.

      




  

    
JustBash.Commands.Cd 
    



      
The cd command - change directory.

      




  

    
JustBash.Commands.Comm 
    



      
The comm command - compare two sorted files line by line.

      




  

    
JustBash.Commands.Command behaviour
    



      
Behaviour for bash commands.
Each command module implements this behaviour, providing a consistent
interface for command execution.

      


      
        Summary


  
    Types
  


    
      
        bash()

      


    


    
      
        execution_result()

      


    


    
      
        result()

      


    





  
    Callbacks
  


    
      
        execute(bash, args, stdin)

      


        Execute the command with the given arguments and stdin.



    


    
      
        names()

      


        Returns the command name(s) this module handles.



    





  
    Functions
  


    
      
        error(stderr, exit_code \\ 1)

      


        Create a failed result with stderr output.



    


    
      
        ok(stdout \\ "")

      


        Create a successful result with stdout output.



    


    
      
        resolve_path(bash, path)

      


        Resolve a path relative to the current working directory.



    


    
      
        result(stdout, stderr, exit_code)

      


        Create a result with custom stdout, stderr, and exit code.



    





      


      
        Types


        


  
    
      
    
    
      bash()



        
          
        

    

  


  

      

          @type bash() :: JustBash.t()


      



  



  
    
      
    
    
      execution_result()



        
          
        

    

  


  

      

          @type execution_result() :: {result(), bash()}


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: map()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      execute(bash, args, stdin)



        
          
        

    

  


  

      

          @callback execute(bash(), args :: [String.t()], stdin :: String.t()) :: execution_result()


      


Execute the command with the given arguments and stdin.

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

          @callback names() :: [String.t()]


      


Returns the command name(s) this module handles.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      error(stderr, exit_code \\ 1)



        
          
        

    

  


  

      

          @spec error(String.t(), non_neg_integer()) :: result()


      


Create a failed result with stderr output.

  



    

  
    
      
    
    
      ok(stdout \\ "")



        
          
        

    

  


  

      

          @spec ok(String.t()) :: result()


      


Create a successful result with stdout output.

  



  
    
      
    
    
      resolve_path(bash, path)



        
          
        

    

  


  

      

          @spec resolve_path(bash(), String.t()) :: String.t()


      


Resolve a path relative to the current working directory.

  



  
    
      
    
    
      result(stdout, stderr, exit_code)



        
          
        

    

  


  

      

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


      


Create a result with custom stdout, stderr, and exit code.

  


        

      


  

    
JustBash.Commands.Continue 
    



      
The continue builtin command - resume the next iteration of a loop.
Usage: continue [n]
Resumes the next iteration of the innermost enclosing for, while, or until loop.
If n is specified, resumes the n-th enclosing loop.

      




  

    
JustBash.Commands.Cp 
    



      
The cp command - copy files.

      




  

    
JustBash.Commands.Curl 
    



      
The curl command - transfer data from or to a server.
Supports:
	GET, POST, PUT, DELETE, HEAD methods
	Custom headers (-H)
	Request body (-d, --data)
	Output to file (-o)
	Silent mode (-s)
	Include headers in output (-i)
	Follow redirects (-L)
	Basic authentication (-u)

Network access must be enabled via the :network option when creating the bash environment.

      




  

    
JustBash.Commands.Cut 
    



      
The cut command - remove sections from each line of files.

      




  

    
JustBash.Commands.Date 
    



      
The date command - display the current date and time.

      




  

    
JustBash.Commands.Diff 
    



      
The diff command - compare files line by line.

      




  

    
JustBash.Commands.Dirname 
    



      
The dirname command - strip last component from file name.

      




  

    
JustBash.Commands.Du 
    



      
The du command - estimate file space usage.

      




  

    
JustBash.Commands.Echo 
    



      
The echo command - display a line of text.

      




  

    
JustBash.Commands.Env 
    



      
The env command - print environment variables.

      




  

    
JustBash.Commands.Exit 
    



      
The exit command - exit the shell with a status code.

      




  

    
JustBash.Commands.Expand 
    



      
The expand command - convert tabs to spaces.

      




  

    
JustBash.Commands.Export 
    



      
The export command - set environment variables.

      




  

    
JustBash.Commands.False 
    



      
The false command - do nothing, unsuccessfully.

      




  

    
JustBash.Commands.File 
    



      
The file command - determine file type.

      




  

    
JustBash.Commands.Find 
    



      
The find command - search for files in a directory hierarchy.

      




  

    
JustBash.Commands.Fold 
    



      
The fold command - wrap each input line to fit in specified width.

      




  

    
JustBash.Commands.Getopts 
    



      
The getopts builtin command - parse positional parameters as options.
Usage: getopts optstring name [args...]
Parses command-line options. Each call processes the next option.
Returns 0 if an option is found, 1 when options are exhausted.
The optstring contains the option letters. A colon after a letter
means that option requires an argument.
Sets:
	name: the option letter found (or ? for unknown/missing arg)
	OPTARG: the option's argument (if any)
	OPTIND: index of next argument to process


      




  

    
JustBash.Commands.Grep 
    



      
The grep command - print lines matching a pattern.

      




  

    
JustBash.Commands.Head 
    



      
The head command - output the first part of files.

      




  

    
JustBash.Commands.Hostname 
    



      
The hostname command - show the system's host name.

      




  

    
JustBash.Commands.Jq 
    



      
The jq command - command-line JSON processor.
Supports:
	Identity filter (.)
	Object index (.foo, .foo.bar)
	Array index (.[0], .[-1])
	Array slice (.[2:5])
	Array/Object iterator (.[], .foo[])
	Pipe operator (|)
	Optional operator (.foo?)
	Multiple outputs (,)
	Object construction ({a: .b})
	Array construction ([.foo, .bar])
	Comparison and boolean operators (==, !=, <, >, and, or, not)
	Built-in functions: keys, values, length, type, has, in, map, select, empty,
add, first, last, nth, flatten, reverse, sort, sort_by, unique, unique_by,
group_by, min, max, min_by, max_by, contains, inside, split, join,
ascii_downcase, ascii_upcase, ltrimstr, rtrimstr, startswith, endswith,
tostring, tonumber, tojson, fromjson


      




  

    
JustBash.Commands.Jq.Evaluator 
    



      
Evaluator for jq AST expressions.
Takes a parsed jq AST and input data, returns the transformed output.
Complex functionality is delegated to submodules:
	Evaluator.Functions - Built-in function implementations
	Evaluator.Format - Output formatting (@csv, @json, etc.)


      


      
        Summary


  
    Functions
  


    
      
        evaluate(ast, data, opts)

      


        Evaluate a jq AST against input data.



    





      


      
        Functions


        


  
    
      
    
    
      evaluate(ast, data, opts)



        
          
        

    

  


  

      

          @spec evaluate(JustBash.Commands.Jq.Parser.ast(), any(), map()) ::
  {:ok, [any()]} | {:error, String.t()}


      


Evaluate a jq AST against input data.
Returns {:ok, results} where results is a list of values,
or {:error, message} on failure.

  


        

      


  

    
JustBash.Commands.Jq.Evaluator.Format 
    



      
Output formatting functions for jq.
Handles conversion of jq values to various output formats:
CSV, TSV, JSON, text, base64, URI encoding, and HTML escaping.

      


      
        Summary


  
    Functions
  


    
      
        format(name, data)

      


        Format data according to the specified format type.



    


    
      
        stringify(s)

      


        Convert a value to its string representation for jq output.



    





      


      
        Functions


        


  
    
      
    
    
      format(name, data)



        
          
        

    

  


  

      

          @spec format(atom(), any()) :: String.t()


      


Format data according to the specified format type.
Format Types
	:csv - Comma-separated values
	:tsv - Tab-separated values
	:json - JSON encoding
	:text - Plain text
	:base64 - Base64 encoding
	:base64d - Base64 decoding
	:uri - URI encoding
	:html - HTML entity escaping


  



  
    
      
    
    
      stringify(s)



        
          
        

    

  


  

      

          @spec stringify(any()) :: String.t()


      


Convert a value to its string representation for jq output.

  


        

      


  

    
JustBash.Commands.Jq.Evaluator.Functions 
    



      
Built-in function implementations for jq.
This module contains all the named functions available in jq expressions,
organized by category: collection operations, string operations, type
functions, path operations, regex operations, and iteration helpers.

      


      
        Summary


  
    Functions
  


    
      
        eval_func(name, args, data, opts, evaluator)

      


        Evaluate a function call.



    





      


      
        Functions


        


  
    
      
    
    
      eval_func(name, args, data, opts, evaluator)



        
          
        

    

  


  

      

          @spec eval_func(atom(), [any()], any(), map(), module()) :: any()


      


Evaluate a function call.
Returns the result of applying the named function with given arguments
to the input data. Raises {:eval_error, message} for unknown functions.

  


        

      


  

    
JustBash.Commands.Jq.Parser 
    



      
Parser for jq filter expressions.
Converts jq filter strings into an AST for evaluation.

      


      
        Summary


  
    Types
  


    
      
        ast()

      


    





  
    Functions
  


    
      
        parse(filter)

      


        Parse a jq filter string into an AST.



    





      


      
        Types


        


  
    
      
    
    
      ast()



        
          
        

    

  


  

      

          @type ast() ::
  :identity
  | :empty
  | {:field, String.t()}
  | {:index, integer()}
  | {:slice, integer() | nil, integer() | nil}
  | :iterate
  | {:optional, ast()}
  | {:pipe, ast(), ast()}
  | {:comma, [ast()]}
  | {:literal, any()}
  | {:array, [ast()]}
  | {:object, [{ast(), ast()}]}
  | {:func, atom(), [ast()]}
  | {:comparison, atom(), ast(), ast()}
  | {:boolean, atom(), ast(), ast()}
  | {:not, ast()}
  | {:try, ast(), ast() | nil}
  | {:if, ast(), ast(), ast()}
  | {:recursive_descent}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(filter)



        
          
        

    

  


  

      

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


      


Parse a jq filter string into an AST.

  


        

      


  

    
JustBash.Commands.Ln 
    



      
The ln command - make links between files.

      




  

    
JustBash.Commands.Local 
    



      
The local builtin command - declare local variables within a function.
In JustBash, local simply performs variable assignments in the current scope.
Since function calls already use isolated environments, this matches the expected
behavior of local variable declarations.

      




  

    
JustBash.Commands.Ls 
    



      
The ls command - list directory contents.

      




  

    
JustBash.Commands.Markdown 
    



      
The markdown (or md) command - convert Markdown to HTML.
Uses Earmark for Markdown parsing and HTML generation.
Examples
# Convert file
markdown README.md > readme.html

# Pipe content
echo "# Hello" | markdown

# Process markdown from a variable
echo "$content" | markdown > page.html

      




  

    
JustBash.Commands.Md5sum 
    



      
The md5sum command - compute MD5 message digest.

      




  

    
JustBash.Commands.Mkdir 
    



      
The mkdir command - make directories.

      




  

    
JustBash.Commands.Mv 
    



      
The mv command - move (rename) files.

      




  

    
JustBash.Commands.Nl 
    



      
The nl command - number lines of files.

      




  

    
JustBash.Commands.Paste 
    



      
The paste command - merge lines of files.

      




  

    
JustBash.Commands.Printenv 
    



      
The printenv command - print all or part of environment.

      




  

    
JustBash.Commands.Printf 
    



      
The printf command - format and print data.

      




  

    
JustBash.Commands.Pwd 
    



      
The pwd command - print working directory.

      




  

    
JustBash.Commands.Read 
    



      
The read command - read a line from stdin into a variable.

      




  

    
JustBash.Commands.Readlink 
    



      
The readlink command - print resolved symbolic links.

      




  

    
JustBash.Commands.Registry 
    



      
Registry of all available bash commands.
Maps command names to their implementing modules.

      


      
        Summary


  
    Functions
  


    
      
        exists?(name)

      


        Check if a command exists.



    


    
      
        get(name)

      


        Get the module that implements the given command.



    


    
      
        list()

      


        List all available command names.



    





      


      
        Functions


        


  
    
      
    
    
      exists?(name)



        
          
        

    

  


  

      

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


      


Check if a command exists.

  



  
    
      
    
    
      get(name)



        
          
        

    

  


  

      

          @spec get(String.t()) :: module() | nil


      


Get the module that implements the given command.

  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

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


      


List all available command names.

  


        

      


  

    
JustBash.Commands.Return 
    



      
The return builtin command - return from a function.
Usage: return [n]
Returns from a function with exit code n (default: $?).
If not inside a function, behaves like exit in a sourced script.

      




  

    
JustBash.Commands.Rev 
    



      
The rev command - reverse lines characterwise.

      




  

    
JustBash.Commands.Rm 
    



      
The rm command - remove files or directories.

      




  

    
JustBash.Commands.Sed 
    



      
The sed command - stream editor for filtering and transforming text.
This module provides a basic SED implementation supporting:
	Substitute command (s/pattern/replacement/flags)
	Delete command (d)
	Print command (p)
	Line number and regex addresses
	Address ranges
	In-place editing (-i flag)


      




  

    
JustBash.Commands.Sed.Executor 
    



      
Executor for SED commands.
Processes input content by applying SED commands to each line.

      


      
        Summary


  
    Types
  


    
      
        line_state()

      


    





  
    Functions
  


    
      
        execute(content, commands, silent)

      


        Process content by applying SED commands.



    





      


      
        Types


        


  
    
      
    
    
      line_state()



        
          
        

    

  


  

      

          @type line_state() :: %{
  pattern_space: String.t(),
  deleted: boolean(),
  printed: boolean(),
  appended: String.t() | nil,
  inserted: String.t() | nil,
  changed: String.t() | nil,
  line_num: pos_integer(),
  total_lines: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      execute(content, commands, silent)



        
          
        

    

  


  

      

          @spec execute(String.t(), [JustBash.Commands.Sed.Parser.sed_command()], boolean()) ::
  String.t()


      


Process content by applying SED commands.
Returns the transformed output string.

  


        

      


  

    
JustBash.Commands.Sed.Parser 
    



      
Parser for SED scripts.
Parses SED script strings into command structures that can be
executed by the Executor.

      


      
        Summary


  
    Types
  


    
      
        address()

      


    


    
      
        command()

      


    


    
      
        sed_command()

      


    


    
      
        substitute_flags()

      


    





  
    Functions
  


    
      
        compile_regex(pattern, flags, extended)

      


        Compile a regex pattern with the given flags.
Converts BRE (Basic Regular Expression) to ERE for Elixir's PCRE engine.



    


    
      
        parse(scripts, extended)

      


        Parse SED scripts into command structures.



    





      


      
        Types


        


  
    
      
    
    
      address()



        
          
        

    

  


  

      

          @type address() :: nil | :last | {:line, pos_integer()} | {:regex, Regex.t()}


      



  



  
    
      
    
    
      command()



        
          
        

    

  


  

      

          @type command() ::
  :noop
  | :delete
  | :print
  | {:substitute, Regex.t(), String.t(), substitute_flags()}
  | {:append, String.t()}
  | {:insert, String.t()}
  | {:change, String.t()}
  | {:translate, String.t(), String.t()}


      



  



  
    
      
    
    
      sed_command()



        
          
        

    

  


  

      

          @type sed_command() :: %{
  address1: address(),
  address2: address(),
  negated: boolean(),
  command: command()
}


      



  



  
    
      
    
    
      substitute_flags()



        
          
        

    

  


  

      

          @type substitute_flags() :: [:global | :caseless | :print | {:nth, pos_integer()}]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      compile_regex(pattern, flags, extended)



        
          
        

    

  


  

      

          @spec compile_regex(String.t(), substitute_flags(), boolean()) ::
  {:ok, Regex.t()} | {:error, String.t()}


      


Compile a regex pattern with the given flags.
Converts BRE (Basic Regular Expression) to ERE for Elixir's PCRE engine.

  



  
    
      
    
    
      parse(scripts, extended)



        
          
        

    

  


  

      

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


      


Parse SED scripts into command structures.
Returns {:ok, commands} on success or {:error, message} on failure.

  


        

      


  

    
JustBash.Commands.Seq 
    



      
The seq command - print a sequence of numbers.

      




  

    
JustBash.Commands.Set 
    



      
The set builtin command - set or unset shell options.
Supported options:
	-e / -o errexit: Exit immediately if a command exits with non-zero status
	-u / -o nounset: Treat unset variables as an error
	-o pipefail: Return value of a pipeline is the status of the last command to exit with non-zero status
	+e, +u, +o errexit, etc.: Unset the option

Examples:
set -e           # Enable errexit
set +e           # Disable errexit
set -o pipefail  # Enable pipefail
set -eu          # Enable both errexit and nounset
set -euo pipefail # Enable all three

      




  

    
JustBash.Commands.Shift 
    



      
The shift builtin command - shift positional parameters.
Usage: shift [n]
Shifts positional parameters to the left by n (default 1).
$2 becomes $1, $3 becomes $2, etc.

      




  

    
JustBash.Commands.Sleep 
    



      
The sleep command - delay for a specified time (no-op in simulation).

      




  

    
JustBash.Commands.Sort 
    



      
The sort command - sort lines of text files.

      




  

    
JustBash.Commands.Source 
    



      
The source and . builtin commands - execute commands from a file in the current shell.
Unlike executing a script as a subprocess, source runs the commands in the current
shell environment, so variable assignments and other changes persist.

      




  

    
JustBash.Commands.Stat 
    



      
The stat command - display file status.

      




  

    
JustBash.Commands.Tac 
    



      
The tac command - concatenate and print files in reverse.

      




  

    
JustBash.Commands.Tail 
    



      
The tail command - output the last part of files.

      




  

    
JustBash.Commands.Tee 
    



      
The tee command - read from stdin and write to stdout and files.

      




  

    
JustBash.Commands.Test 
    



      
The test and [ commands - evaluate conditional expressions.

      




  

    
JustBash.Commands.Touch 
    



      
The touch command - change file timestamps or create empty files.

      




  

    
JustBash.Commands.Tr 
    



      
The tr command - translate or delete characters.

      




  

    
JustBash.Commands.Trap 
    



      
The trap builtin command - trap signals and execute commands.
Usage: trap [command] [signal ...]
   trap -l    (list signals)
   trap -p    (print traps)
In JustBash, only EXIT trap is fully supported since signals
don't exist in the sandboxed environment.

      




  

    
JustBash.Commands.Tree 
    



      
The tree command - list contents in a tree-like format.

      




  

    
JustBash.Commands.True 
    



      
The true and : commands - do nothing, successfully.

      




  

    
JustBash.Commands.Uniq 
    



      
The uniq command - report or omit repeated lines.

      




  

    
JustBash.Commands.Unset 
    



      
The unset command - unset environment variables.

      




  

    
JustBash.Commands.Wc 
    



      
The wc command - print newline, word, and byte counts.

      




  

    
JustBash.Commands.Which 
    



      
The which command - locate a command.

      




  

    
JustBash.Commands.Xargs 
    



      
The xargs command - build and execute command lines from standard input.

      




  

    
JustBash.FlagParser 
    



      
A shared module for parsing command-line flags in bash commands.
Supports:
	Boolean flags: -a, -l, -v
	Combined flags: -la (equivalent to -l -a)
	Value flags: -n 10, -d "," (flag that takes next argument)
	Stop parsing at --

Usage
# Define your flag spec
spec = %{
  boolean: [:a, :l, :v, :r],
  value: [:n, :d],
  defaults: %{a: false, l: false, v: false, r: false, n: 10, d: nil}
}

# Parse arguments
{flags, rest} = FlagParser.parse(args, spec)
Flag Specification
	:boolean - List of single-character atoms for boolean flags
	:value - List of single-character atoms for flags that take a value
	:defaults - Map of default values for all flags


      


      
        Summary


  
    Types
  


    
      
        flag_spec()

      


    


    
      
        parse_result()

      


    





  
    Functions
  


    
      
        parse(args, spec)

      


        Parse command-line arguments according to the given flag specification.



    





      


      
        Types


        


  
    
      
    
    
      flag_spec()



        
          
        

    

  


  

      

          @type flag_spec() :: %{
  :boolean => [atom()],
  :value => [atom()],
  :defaults => map(),
  optional(:aliases) => map()
}


      



  



  
    
      
    
    
      parse_result()



        
          
        

    

  


  

      

          @type parse_result() :: {map(), [String.t()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(args, spec)



        
          
        

    

  


  

      

          @spec parse([String.t()], flag_spec()) :: parse_result()


      


Parse command-line arguments according to the given flag specification.
Returns a tuple of {flags, remaining_args} where:
	flags is a map containing all flag values
	remaining_args is a list of non-flag arguments

Examples
iex> spec = %{boolean: [:a, :l], value: [:n], defaults: %{a: false, l: false, n: 10}}
iex> FlagParser.parse(["-a", "-n", "5", "file.txt"], spec)
{%{a: true, l: false, n: 5}, ["file.txt"]}

iex> spec = %{boolean: [:a, :l], value: [], defaults: %{a: false, l: false}}
iex> FlagParser.parse(["-al", "dir"], spec)
{%{a: true, l: true}, ["dir"]}

  


        

      


  

    
JustBash.Formatter 
    



      
Bash code formatter.
Converts a bash AST back into formatted bash source code.
This enables parsing bash scripts and outputting them in a
consistent, readable format.
Usage
{:ok, ast} = JustBash.parse("echo   hello    world")
formatted = JustBash.Formatter.format(ast)
# "echo hello world"
Options
	:indent - Indentation string (default: "  " - two spaces)
	:max_line_length - Maximum line length for wrapping (default: 80)


      


      
        Summary


  
    Types
  


    
      
        option()

      


    


    
      
        options()

      


    





  
    Functions
  


    
      
        format(script, opts \\ [])

      


        Format an AST into bash source code.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() :: {:indent, String.t()} | {:max_line_length, pos_integer()}


      



  



  
    
      
    
    
      options()



        
          
        

    

  


  

      

          @type options() :: [option()]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      format(script, opts \\ [])



        
          
        

    

  


  

      

          @spec format(JustBash.AST.Script.t(), options()) :: String.t()


      


Format an AST into bash source code.
Examples
{:ok, ast} = JustBash.parse("if true; then echo yes; fi")
JustBash.Formatter.format(ast)
# "if true; then\n  echo yes\nfi"

  


        

      


  

    
JustBash.HttpClient behaviour
    



      
Behaviour for HTTP clients used by curl command.
Implement this behaviour to provide custom HTTP handling for testing
or to use a different HTTP library.

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        method()

      


    


    
      
        request()

      


    


    
      
        response()

      


    





  
    Callbacks
  


    
      
        request(request)

      


    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: %{reason: atom() | String.t()}


      



  



  
    
      
    
    
      method()



        
          
        

    

  


  

      

          @type method() :: :get | :post | :put | :delete | :patch | :head | :options


      



  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          @type request() :: %{
  method: method(),
  url: String.t(),
  headers: map(),
  body: String.t() | nil,
  timeout: non_neg_integer(),
  follow_redirects: boolean(),
  insecure: boolean()
}


      



  



  
    
      
    
    
      response()



        
          
        

    

  


  

      

          @type response() :: %{
  status: non_neg_integer(),
  headers: [{String.t(), String.t()}],
  body: String.t() | nil
}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      request(request)



        
          
        

    

  


  

      

          @callback request(request()) :: {:ok, response()} | {:error, error()}


      



  


        

      


  

    
JustBash.HttpClient.Default 
    



      
Default HTTP client using Req library.

      




  

    
JustBash.Interpreter.Executor 
    



      
Executes parsed bash AST nodes.
This is the main entry point for script execution. Complex functionality
is delegated to submodules:
	Executor.Conditional - [[ ]] and if/case evaluation
	Executor.Loop - for/while/until loops
	Executor.Redirection - File redirections (>, >>, <, etc.)


      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        execute_command(bash, command, stdin \\ "")

      


        Execute a single command.



    


    
      
        execute_pipeline(bash, pipeline)

      


        Execute a pipeline (commands connected by |).



    


    
      
        execute_script(bash, script)

      


        Execute a parsed script AST.
Returns {result, updated_bash}.



    


    
      
        execute_statement(bash, arg2)

      


        Execute a statement (one or more pipelines with && or ||).



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  :stdout => String.t(),
  :stderr => String.t(),
  :exit_code => non_neg_integer(),
  optional(:env) => map()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      execute_command(bash, command, stdin \\ "")



        
          
        

    

  


  

      

          @spec execute_command(JustBash.t(), JustBash.AST.command(), String.t()) ::
  {result(), JustBash.t()}


      


Execute a single command.

  



  
    
      
    
    
      execute_pipeline(bash, pipeline)



        
          
        

    

  


  

      

          @spec execute_pipeline(JustBash.t(), JustBash.AST.Pipeline.t()) ::
  {result(), JustBash.t()}


      


Execute a pipeline (commands connected by |).

  



  
    
      
    
    
      execute_script(bash, script)



        
          
        

    

  


  

      

          @spec execute_script(JustBash.t(), JustBash.AST.Script.t()) ::
  {result(), JustBash.t()}


      


Execute a parsed script AST.
Returns {result, updated_bash}.

  



  
    
      
    
    
      execute_statement(bash, arg2)



        
          
        

    

  


  

      

          @spec execute_statement(
  JustBash.t(),
  JustBash.AST.Statement.t() | JustBash.AST.Group.t()
) ::
  {result(), JustBash.t()}


      


Execute a statement (one or more pipelines with && or ||).

  


        

      


  

    
JustBash.Interpreter.Executor.Conditional 
    



      
Evaluates conditional expressions for [[ ]] and if statements.
Supports:
	Unary file tests: -e, -f, -d, -r, -w, -x, -s, -L, -h, etc.
	Unary string tests: -z, -n
	Binary string comparisons: =, ==, !=, <, >
	Binary integer comparisons: -eq, -ne, -lt, -le, -gt, -ge
	Binary file comparisons: -nt, -ot, -ef
	Pattern matching: ==, =~
	Logical operators: &&, ||, !


      


      
        Summary


  
    Types
  


    
      
        unary_op_type()

      


    





  
    Functions
  


    
      
        evaluate(bash, arg2)

      


        Evaluate a conditional expression AST node.
Returns true or false.



    





      


      
        Types


        


  
    
      
    
    
      unary_op_type()



        
          
        

    

  


  

      

          @type unary_op_type() ::
  :file_exists
  | :regular_file
  | :directory
  | :file_size
  | :string_empty
  | :string_non_empty
  | :symlink
  | :var_set
  | :always_false


      



  


        

      

      
        Functions


        


  
    
      
    
    
      evaluate(bash, arg2)



        
          
        

    

  


  

      

          @spec evaluate(JustBash.t(), JustBash.AST.conditional_expression()) :: boolean()


      


Evaluate a conditional expression AST node.
Returns true or false.

  


        

      


  

    
JustBash.Interpreter.Executor.Loop 
    



      
Executes loop constructs: for, while, until.
Handles:
	For loops with word expansion
	While/until loops with condition evaluation
	Break and continue signals with nesting levels
	Loop iteration limits (prevents infinite loops)


      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        execute_for(bash, variable, words, body, execute_body_fn)

      


        Execute a for loop over expanded words.



    


    
      
        execute_until(bash, condition, body, stdin, execute_body_fn)

      


        Execute an until loop (while with inverted condition).



    


    
      
        execute_while(bash, condition, body, stdin, execute_body_fn)

      


        Execute a while loop.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  stdout: String.t(),
  stderr: String.t(),
  exit_code: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      execute_for(bash, variable, words, body, execute_body_fn)



        
          
        

    

  


  

      

          @spec execute_for(JustBash.t(), String.t(), [any()], [any()], function()) ::
  {result(), JustBash.t()}


      


Execute a for loop over expanded words.

  



  
    
      
    
    
      execute_until(bash, condition, body, stdin, execute_body_fn)



        
          
        

    

  


  

      

          @spec execute_until(JustBash.t(), [any()], [any()], String.t(), function()) ::
  {result(), JustBash.t()}


      


Execute an until loop (while with inverted condition).

  



  
    
      
    
    
      execute_while(bash, condition, body, stdin, execute_body_fn)



        
          
        

    

  


  

      

          @spec execute_while(JustBash.t(), [any()], [any()], String.t(), function()) ::
  {result(), JustBash.t()}


      


Execute a while loop.

  


        

      


  

    
JustBash.Interpreter.Executor.Redirection 
    



      
Handles file redirections for bash commands.
Supports:
	Output redirection: >, >>
	Error redirection: 2>, 2>>
	Input redirection: <
	Here-strings: <<<
	Combined redirection: &>
	Stream duplication: >&, 2>&1, 1>&2
	/dev/null handling


      


      
        Summary


  
    Types
  


    
      
        redir_type()

      


    


    
      
        result()

      


    





  
    Functions
  


    
      
        apply_redirections(result, bash, list)

      


        Apply a list of redirections to the result.



    


    
      
        extract_heredoc_stdin(bash, redirections)

      


        Extract heredoc or here-string content as stdin.
Returns {stdin_content, non_heredoc_redirections}.



    





      


      
        Types


        


  
    
      
    
    
      redir_type()



        
          
        

    

  


  

      

          @type redir_type() ::
  :stdout_dev_null
  | :stderr_dev_null
  | :combined_dev_null
  | :stdout_write
  | :stdout_append
  | :stderr_write
  | :stderr_append
  | :stdout_to_stderr
  | :stderr_to_stdout
  | :combined_write
  | :combined_append
  | :stdin_read
  | :close_fd
  | :noop


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  stdout: String.t(),
  stderr: String.t(),
  exit_code: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      apply_redirections(result, bash, list)



        
          
        

    

  


  

      

          @spec apply_redirections(result(), JustBash.t(), [JustBash.AST.Redirection.t()]) ::
  {result(), JustBash.t()}


      


Apply a list of redirections to the result.

  



  
    
      
    
    
      extract_heredoc_stdin(bash, redirections)



        
          
        

    

  


  

      

          @spec extract_heredoc_stdin(JustBash.t(), [JustBash.AST.Redirection.t()]) ::
  {String.t() | nil, [JustBash.AST.Redirection.t()]}


      


Extract heredoc or here-string content as stdin.
Returns {stdin_content, non_heredoc_redirections}.

  


        

      


  

    
JustBash.Interpreter.Expansion 
    



      
Handles shell expansion: variables, command substitution, arithmetic.
Delegates to specialized submodules:
	Parameter - Parameter expansion operations (${VAR:-default}, etc.)
	Glob - Glob expansion and pattern matching
	Brace - Brace expansion ({a,b,c}, {1..10})


      


      
        Summary


  
    Types
  


    
      
        pending_assignments()

      


        Pending variable assignments from expansions like ${VAR:=default} or $((x++))



    





  
    Functions
  


    
      
        expand_array_element(bash, word)

      


        Expand a single array element word, applying IFS splitting to unquoted expansions.



    


    
      
        expand_for_loop_words(bash, words)

      


        Expand words for a for-loop, applying IFS splitting to unquoted expansions.



    


    
      
        expand_parameter(bash, param)

      


        Expand a parameter with optional operations.
Returns {expanded_value, pending_assignments}.



    


    
      
        expand_redirect_target(bash, target)

      


        Expand redirection target.



    


    
      
        expand_word_parts(bash, parts)

      


        Expand word parts into a string, handling all substitution types.
Returns the expanded string and any pending variable assignments.



    


    
      
        expand_word_parts_simple(bash, parts)

      


        Expand word parts into a string, discarding pending assignments.
Use this when you don't need to track variable assignments (e.g., in pattern matching).



    


    
      
        expand_word_with_glob(bash, parts)

      


        Expand word parts with brace and glob expansion, returning a list of strings.
Used for command arguments where globs should expand to multiple files.



    





      


      
        Types


        


  
    
      
    
    
      pending_assignments()



        
          
        

    

  


  

      

          @type pending_assignments() :: [{String.t(), String.t()}]


      


Pending variable assignments from expansions like ${VAR:=default} or $((x++))

  


        

      

      
        Functions


        


  
    
      
    
    
      expand_array_element(bash, word)



        
          
        

    

  


  

      

          @spec expand_array_element(JustBash.t(), JustBash.AST.Word.t()) :: [String.t()]


      


Expand a single array element word, applying IFS splitting to unquoted expansions.
Used for array assignment like arr=($(echo "a b c")) where command substitution
output should be word-split into multiple array elements.
Returns a list of expanded strings (may be multiple due to IFS splitting or brace expansion).

  



  
    
      
    
    
      expand_for_loop_words(bash, words)



        
          
        

    

  


  

      

          @spec expand_for_loop_words(JustBash.t(), [JustBash.AST.Word.t()]) :: [String.t()]


      


Expand words for a for-loop, applying IFS splitting to unquoted expansions.
In bash, IFS splitting only happens on unquoted variable/command substitution results.
Quoted strings (single or double) are not split.
Brace expansion produces multiple words directly.

  



  
    
      
    
    
      expand_parameter(bash, param)



        
          
        

    

  


  

      

          @spec expand_parameter(JustBash.t(), JustBash.AST.ParameterExpansion.t()) ::
  {String.t(), pending_assignments()}


      


Expand a parameter with optional operations.
Returns {expanded_value, pending_assignments}.
Delegates to JustBash.Interpreter.Expansion.Parameter.

  



  
    
      
    
    
      expand_redirect_target(bash, target)



        
          
        

    

  


  

      

          @spec expand_redirect_target(JustBash.t(), JustBash.AST.Word.t() | String.t() | any()) ::
  String.t()


      


Expand redirection target.

  



  
    
      
    
    
      expand_word_parts(bash, parts)



        
          
        

    

  


  

      

          @spec expand_word_parts(JustBash.t(), [JustBash.AST.word_part()]) ::
  {String.t(), pending_assignments()}


      


Expand word parts into a string, handling all substitution types.
Returns the expanded string and any pending variable assignments.
Examples
iex> expand_word_parts(bash, [%AST.Literal{value: "hello"}])
{"hello", []}

iex> expand_word_parts(bash, [%AST.ParameterExpansion{parameter: "x", operation: %AST.AssignDefault{...}}])
{"default", [{"x", "default"}]}

  



  
    
      
    
    
      expand_word_parts_simple(bash, parts)



        
          
        

    

  


  

      

          @spec expand_word_parts_simple(JustBash.t(), [JustBash.AST.word_part()]) :: String.t()


      


Expand word parts into a string, discarding pending assignments.
Use this when you don't need to track variable assignments (e.g., in pattern matching).

  



  
    
      
    
    
      expand_word_with_glob(bash, parts)



        
          
        

    

  


  

      

          @spec expand_word_with_glob(JustBash.t(), [JustBash.AST.word_part()]) ::
  {[String.t()], pending_assignments()}


      


Expand word parts with brace and glob expansion, returning a list of strings.
Used for command arguments where globs should expand to multiple files.
Expansion order: brace -> parameter/command -> word splitting (IFS) -> glob

  


        

      


  

    
JustBash.Interpreter.Expansion.Brace 
    



      
Brace expansion for bash.
Handles:
	List expansion: {a,b,c}
	Range expansion: {1..10}, {a..z}, {1..10..2}


      


      
        Summary


  
    Types
  


    
      
        pending_assignments()

      


        Pending variable assignments from expansions



    





  
    Functions
  


    
      
        expand_brace_items(bash, items)

      


        Expand brace expansion items (words and ranges).



    


    
      
        expand_range(start_val, end_val, step)

      


        Expand a range (numeric or character).



    


    
      
        expand_with_brace(bash, parts)

      


        Expand word parts that may contain brace expansions.
Returns {list_of_expanded_strings, pending_assignments}.



    


    
      
        has_brace_expansion?(parts)

      


        Check if word parts contain a brace expansion.



    





      


      
        Types


        


  
    
      
    
    
      pending_assignments()



        
          
        

    

  


  

      

          @type pending_assignments() :: JustBash.Interpreter.Expansion.pending_assignments()


      


Pending variable assignments from expansions

  


        

      

      
        Functions


        


  
    
      
    
    
      expand_brace_items(bash, items)



        
          
        

    

  


  

      

          @spec expand_brace_items(JustBash.t(), [JustBash.AST.brace_item()]) :: [String.t()]


      


Expand brace expansion items (words and ranges).

  



  
    
      
    
    
      expand_range(start_val, end_val, step)



        
          
        

    

  


  

      

          @spec expand_range(integer() | String.t(), integer() | String.t(), integer() | nil) ::
  [String.t()]


      


Expand a range (numeric or character).

  



  
    
      
    
    
      expand_with_brace(bash, parts)



        
          
        

    

  


  

      

          @spec expand_with_brace(JustBash.t(), [JustBash.AST.word_part()]) ::
  {[String.t()], pending_assignments()}


      


Expand word parts that may contain brace expansions.
Returns {list_of_expanded_strings, pending_assignments}.

  



  
    
      
    
    
      has_brace_expansion?(parts)



        
          
        

    

  


  

      

          @spec has_brace_expansion?([JustBash.AST.word_part()]) :: boolean()


      


Check if word parts contain a brace expansion.

  


        

      


  

    
JustBash.Interpreter.Expansion.Glob 
    



      
Glob expansion and pattern matching utilities.
Handles:
	Filename expansion: *, ?, [...]
	IFS word splitting
	Converting glob patterns to regex


      


      
        Summary


  
    Functions
  


    
      
        expand(bash, pattern)

      


        Expand a glob pattern against the filesystem.
Returns a list of matching filenames, or the original pattern if no matches.



    


    
      
        glob_pattern_to_regex(pattern)

      


        Convert a glob pattern to a regex pattern string.



    


    
      
        has_glob_chars?(str)

      


        Check if a string contains glob metacharacters.



    


    
      
        split_on_ifs(str, ifs)

      


        Split a string on IFS characters.



    





      


      
        Functions


        


  
    
      
    
    
      expand(bash, pattern)



        
          
        

    

  


  

      

          @spec expand(JustBash.t(), String.t()) :: [String.t()]


      


Expand a glob pattern against the filesystem.
Returns a list of matching filenames, or the original pattern if no matches.
Handles wildcards in any path segment, not just the filename.
For example: /tmp//file.txt or /a//b/*.log
Trailing slashes are preserved: /tmp/*/ expands to /tmp/foo/, /tmp/bar/

  



  
    
      
    
    
      glob_pattern_to_regex(pattern)



        
          
        

    

  


  

      

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


      


Convert a glob pattern to a regex pattern string.

  



  
    
      
    
    
      has_glob_chars?(str)



        
          
        

    

  


  

      

          @spec has_glob_chars?(String.t()) :: boolean()


      


Check if a string contains glob metacharacters.

  



  
    
      
    
    
      split_on_ifs(str, ifs)



        
          
        

    

  


  

      

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


      


Split a string on IFS characters.

  


        

      


  

    
JustBash.Interpreter.Expansion.Parameter 
    



      
Parameter expansion operations for bash variables.
Handles all forms of parameter expansion including:
	Default values: ${VAR:-default}, ${VAR:=default}
	Alternative values: ${VAR:+alt}
	Error on unset: ${VAR:?error}
	Length: ${#VAR}
	Substring: ${VAR:offset:length}
	Pattern removal: ${VAR#pattern}, ${VAR##pattern}, ${VAR%pattern}, ${VAR%%pattern}
	Pattern replacement: ${VAR/pattern/replacement}, ${VAR//pattern/replacement}
	Case modification: ${VAR^}, ${VAR^^}, ${VAR,}, ${VAR,,}
	Indirection: ${!VAR}
	Arrays: ${arr[@]}, ${arr[*]}, ${arr[n]}, ${#arr[@]}


      


      
        Summary


  
    Types
  


    
      
        pending_assignments()

      


        Pending variable assignments from expansions like ${VAR:=default}



    





  
    Functions
  


    
      
        expand(bash, parameter_expansion)

      


        Expand a parameter with optional operations.
Returns {expanded_value, pending_assignments}.



    





      


      
        Types


        


  
    
      
    
    
      pending_assignments()



        
          
        

    

  


  

      

          @type pending_assignments() :: JustBash.Interpreter.Expansion.pending_assignments()


      


Pending variable assignments from expansions like ${VAR:=default}

  


        

      

      
        Functions


        


  
    
      
    
    
      expand(bash, parameter_expansion)



        
          
        

    

  


  

      

          @spec expand(JustBash.t(), JustBash.AST.ParameterExpansion.t()) ::
  {String.t(), pending_assignments()}


      


Expand a parameter with optional operations.
Returns {expanded_value, pending_assignments}.

  


        

      


  

    
JustBash.Parser.Compound 
    



      
Parser for compound commands in bash.
Handles parsing of:
	if/elif/else/fi conditionals
	for/while/until loops
	case/esac pattern matching
	Subshells (...) and groups {...}
	Arithmetic ((...)) and conditional [[...]] commands
	Function definitions


      


      
        Summary


  
    Functions
  


    
      
        parse_arithmetic_command(parser, helpers)

      


        Parse an arithmetic command ((...)).



    


    
      
        parse_case(parser, helpers)

      


        Parse a case/esac construct.



    


    
      
        parse_conditional_command(parser, helpers)

      


        Parse a conditional command [[...]].



    


    
      
        parse_for(parser, helpers)

      


        Parse a for loop construct.



    


    
      
        parse_function_def(parser, helpers)

      


        Parse a function definition.



    


    
      
        parse_group(parser, helpers)

      


        Parse a group {...}.



    


    
      
        parse_if(parser, helpers)

      


        Parse an if/elif/else/fi construct.



    


    
      
        parse_subshell(parser, helpers)

      


        Parse a subshell (...).



    


    
      
        parse_until(parser, helpers)

      


        Parse an until loop construct.



    


    
      
        parse_while(parser, helpers)

      


        Parse a while loop construct.



    





      


      
        Functions


        


  
    
      
    
    
      parse_arithmetic_command(parser, helpers)



        
          
        

    

  


  

Parse an arithmetic command ((...)).

  



  
    
      
    
    
      parse_case(parser, helpers)



        
          
        

    

  


  

Parse a case/esac construct.

  



  
    
      
    
    
      parse_conditional_command(parser, helpers)



        
          
        

    

  


  

Parse a conditional command [[...]].

  



  
    
      
    
    
      parse_for(parser, helpers)



        
          
        

    

  


  

Parse a for loop construct.

  



  
    
      
    
    
      parse_function_def(parser, helpers)



        
          
        

    

  


  

Parse a function definition.

  



  
    
      
    
    
      parse_group(parser, helpers)



        
          
        

    

  


  

Parse a group {...}.

  



  
    
      
    
    
      parse_if(parser, helpers)



        
          
        

    

  


  

Parse an if/elif/else/fi construct.

  



  
    
      
    
    
      parse_subshell(parser, helpers)



        
          
        

    

  


  

Parse a subshell (...).

  



  
    
      
    
    
      parse_until(parser, helpers)



        
          
        

    

  


  

Parse an until loop construct.

  



  
    
      
    
    
      parse_while(parser, helpers)



        
          
        

    

  


  

Parse a while loop construct.

  


        

      


  

    
JustBash.Parser.Heredoc 
    



      
Heredoc content handling for the parser.
Handles filling heredoc content after the initial parse,
associating heredoc content tokens with their corresponding
redirection AST nodes.

      


      
        Summary


  
    Functions
  


    
      
        fill_heredoc_contents(pipelines, parser, helpers)

      


        Fill heredoc contents into pipelines after parsing a statement.



    





      


      
        Functions


        


  
    
      
    
    
      fill_heredoc_contents(pipelines, parser, helpers)



        
          
        

    

  


  

Fill heredoc contents into pipelines after parsing a statement.

  


        

      


  

    
JustBash.Parser.Lexer.BraceExpansion 
    



      
Brace expansion token merging for the bash lexer.
Handles sequences like {a,b,c} or {1..10} by merging tokens:
	[word?, lbrace, content, rbrace, word?]

Into a single word token when the content contains , or ...

      


      
        Summary


  
    Functions
  


    
      
        process(tokens)

      


        Process tokens to merge brace expansions into single word tokens.



    





      


      
        Functions


        


  
    
      
    
    
      process(tokens)



        
          
        

    

  


  

Process tokens to merge brace expansions into single word tokens.

  


        

      


  

    
JustBash.Parser.Lexer.Heredoc 
    



      
Heredoc processing for the bash lexer.
When the lexer encounters << or <<- followed by a delimiter word,
this module handles:
	Recording the pending heredoc
	After a newline, consuming content until the delimiter
	Creating heredoc content tokens


      


      
        Summary


  
    Functions
  


    
      
        process(tokens, input)

      


        Process tokens to handle heredocs.



    





      


      
        Functions


        


  
    
      
    
    
      process(tokens, input)



        
          
        

    

  


  

Process tokens to handle heredocs.
When we see << or <<- followed by a word, we:
	Record the delimiter
	After the next newline, consume content until delimiter


  


        

      


  

    
JustBash.Parser.Lexer.Token 
    



      
Token representation for the bash lexer.
Each token contains:
	type - The token type (e.g., :word, :pipe, :if)
	value - The string value of the token
	raw_value - Original source text (for assignment parsing)
	start/end - Byte positions in source
	line/column - Line and column numbers
	quoted - Whether the token started with a quote
	single_quoted - Whether single-quoted specifically


      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        token_type()

      


    





  
    Functions
  


    
      
        eof(input)

      


        Create an EOF token at the end of input.



    


    
      
        new(attrs)

      


        Create a new token with the given attributes.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.Parser.Lexer.Token{
  column: pos_integer(),
  end: non_neg_integer(),
  line: pos_integer(),
  quoted: boolean(),
  raw_value: String.t() | nil,
  single_quoted: boolean(),
  start: non_neg_integer(),
  type: token_type(),
  value: String.t()
}


      



  



  
    
      
    
    
      token_type()



        
          
        

    

  


  

      

          @type token_type() ::
  :eof
  | :newline
  | :semicolon
  | :amp
  | :pipe
  | :pipe_amp
  | :and_and
  | :or_or
  | :bang
  | :less
  | :great
  | :dless
  | :dgreat
  | :lessand
  | :greatand
  | :lessgreat
  | :dlessdash
  | :clobber
  | :tless
  | :and_great
  | :and_dgreat
  | :lparen
  | :rparen
  | :lbrace
  | :rbrace
  | :dsemi
  | :semi_and
  | :semi_semi_and
  | :dbrack_start
  | :dbrack_end
  | :dparen_start
  | :dparen_end
  | :if
  | :then
  | :else
  | :elif
  | :fi
  | :for
  | :while
  | :until
  | :do
  | :done
  | :case
  | :esac
  | :in
  | :function
  | :select
  | :time
  | :coproc
  | :word
  | :name
  | :number
  | :assignment_word
  | :comment
  | :heredoc_content


      



  


        

      

      
        Functions


        


  
    
      
    
    
      eof(input)



        
          
        

    

  


  

      

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


      


Create an EOF token at the end of input.

  



  
    
      
    
    
      new(attrs)



        
          
        

    

  


  

      

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


      


Create a new token with the given attributes.

  


        

      


  

    
JustBash.Parser.Redirection 
    



      
Parser for shell redirections.
Handles parsing of all redirection operators:
	Input: <, <<, <<<, <&
	Output: >, >>, >&, >|
	Combined: &>, &>>
	Heredocs: <<, <<-


      


      
        Summary


  
    Functions
  


    
      
        parse_redirection(parser, helpers)

      


        Parse a single redirection.



    


    
      
        parse_redirections(parser, acc, helpers)

      


        Parse all redirections at the current position.



    


    
      
        redirection?(parser, helpers)

      


        Check if the current token starts a redirection.



    





      


      
        Functions


        


  
    
      
    
    
      parse_redirection(parser, helpers)



        
          
        

    

  


  

Parse a single redirection.

  



  
    
      
    
    
      parse_redirections(parser, acc, helpers)



        
          
        

    

  


  

Parse all redirections at the current position.

  



  
    
      
    
    
      redirection?(parser, helpers)



        
          
        

    

  


  

Check if the current token starts a redirection.

  


        

      


  

    
JustBash.Parser.WordParts.Bracket 
    



      
Bracket matching utilities for word parts parsing.
Provides functions to find matching brackets, braces, parentheses,
and other paired delimiters while respecting nesting and escape sequences.

      


      
        Summary


  
    Functions
  


    
      
        find_backtick_end(value, start)

      


        Find the closing backtick for a backtick-style command substitution.



    


    
      
        find_double_paren_end(value, start)

      


        Find the end of a double-parenthesis arithmetic expression )).



    


    
      
        find_glob_bracket_end(value, start)

      


        Find the end of a glob bracket pattern [...].



    


    
      
        find_matching_brace(value, start)

      


        Find the matching closing brace } for an opening brace {.



    


    
      
        find_matching_bracket(value, start)

      


        Find the matching closing bracket ] for an opening bracket [.



    


    
      
        find_matching_paren(value, start)

      


        Find the matching closing parenthesis ) for an opening parenthesis (.



    





      


      
        Functions


        


  
    
      
    
    
      find_backtick_end(value, start)



        
          
        

    

  


  

      

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


      


Find the closing backtick for a backtick-style command substitution.
Parameters
	value - The string to search in
	start - Position after the opening backtick

Returns
Position of the closing backtick.
Examples
iex> find_backtick_end("`echo hi`", 1)
8

  



  
    
      
    
    
      find_double_paren_end(value, start)



        
          
        

    

  


  

      

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


      


Find the end of a double-parenthesis arithmetic expression )).
Handles nested (( )) arithmetic expressions and single parentheses
for grouping within the expression.
Parameters
	value - The string to search in
	start - Position of the first character inside $((

Returns
Position of the first ) in the closing )).
Examples
iex> find_double_paren_end("$((1+2))", 3)
5

iex> find_double_paren_end("$((1+((2+3))))", 3)
11

  



  
    
      
    
    
      find_glob_bracket_end(value, start)



        
          
        

    

  


  

      

          @spec find_glob_bracket_end(String.t(), non_neg_integer()) ::
  {:ok, non_neg_integer()} | :error


      


Find the end of a glob bracket pattern [...].
Parameters
	value - The string to search in
	start - Position of the opening bracket

Returns
{:ok, position} of the closing bracket, or :error if not found.
Examples
iex> find_glob_bracket_end("[abc]", 0)
{:ok, 4}

iex> find_glob_bracket_end("[a-z]", 0)
{:ok, 4}

  



  
    
      
    
    
      find_matching_brace(value, start)



        
          
        

    

  


  

      

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


      


Find the matching closing brace } for an opening brace {.
Parameters
	value - The string to search in
	start - Position of the opening brace

Returns
Position of the matching closing brace.
Examples
iex> find_matching_brace("${foo}", 1)
5

iex> find_matching_brace("${a:-${b}}", 1)
9

  



  
    
      
    
    
      find_matching_bracket(value, start)



        
          
        

    

  


  

      

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


      


Find the matching closing bracket ] for an opening bracket [.
Parameters
	value - The string to search in
	start - Position of the opening bracket

Returns
Position of the matching closing bracket.
Examples
iex> find_matching_bracket("arr[0]", 3)
5

iex> find_matching_bracket("arr[i+1]", 3)
7

  



  
    
      
    
    
      find_matching_paren(value, start)



        
          
        

    

  


  

      

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


      


Find the matching closing parenthesis ) for an opening parenthesis (.
Parameters
	value - The string to search in
	start - Position of the opening parenthesis

Returns
Position of the matching closing parenthesis.
Examples
iex> find_matching_paren("$(echo hi)", 1)
9

iex> find_matching_paren("$(echo $(pwd))", 1)
13

  


        

      


  

    
JustBash.Parser.WordParts.Expansion 
    



      
Parses shell expansions: $VAR, ${VAR}, $((expr)), $(cmd), cmd.
Handles all forms of parameter expansion including:
	Simple: $VAR, ${VAR}
	Default values: ${VAR:-default}, ${VAR:=default}
	Substring: ${VAR:offset:length}
	Pattern removal: ${VAR#pattern}, ${VAR%pattern}
	Pattern replacement: ${VAR/pattern/replacement}
	Case modification: ${VAR^^}, ${VAR,,}
	Length: ${#VAR}
	Indirection: ${!VAR}


      


      
        Summary


  
    Functions
  


    
      
        parse(value, start)

      


        Parse an expansion starting at position start (pointing to $).
Returns {ast_node, end_index}.



    


    
      
        parse_backtick(value, start)

      


        Parse a backtick command substitution starting at start.



    





      


      
        Functions


        


  
    
      
    
    
      parse(value, start)



        
          
        

    

  


  

      

          @spec parse(String.t(), non_neg_integer()) ::
  {JustBash.AST.word_part(), non_neg_integer()}


      


Parse an expansion starting at position start (pointing to $).
Returns {ast_node, end_index}.

  



  
    
      
    
    
      parse_backtick(value, start)



        
          
        

    

  


  

      

          @spec parse_backtick(String.t(), non_neg_integer()) ::
  {JustBash.AST.word_part(), non_neg_integer()}


      


Parse a backtick command substitution starting at start.

  


        

      


  

    
JustBash.Result 
    



      
Represents the result of executing a command or script.
Contains stdout, stderr, exit code, and optional control flow signals.
Control Flow Signals
Shell control flow (break, continue, return) is handled through the signal field:
	nil - No signal, normal execution
	{:break, n} - Break from n loop levels
	{:continue, n} - Continue at n loop levels
	{:return, code} - Return from function with exit code


      


      
        Summary


  
    Types
  


    
      
        signal()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        break(level \\ 1)

      


        Creates a result with a break signal.



    


    
      
        break?(result)

      


        Checks if the result has a break signal.



    


    
      
        continue(level \\ 1)

      


        Creates a result with a continue signal.



    


    
      
        continue?(result)

      


        Checks if the result has a continue signal.



    


    
      
        decrement_signal(result)

      


        Decrements the signal level by 1. Returns nil if level reaches 0.
Only applicable to break and continue signals.



    


    
      
        error(stderr, exit_code \\ 1)

      


        Creates an error result with the given stderr and exit code.



    


    
      
        from_map(map)

      


        Converts from a plain map (for backward compatibility during migration).



    


    
      
        has_signal?(result)

      


        Checks if the result has any control flow signal.



    


    
      
        merge_output(target, source)

      


        Merges output from one result into another, preserving the signal from source if present.



    


    
      
        new(attrs \\ [])

      


        Creates a new result with the given attributes.



    


    
      
        ok(stdout \\ "")

      


        Creates a successful result with the given stdout.



    


    
      
        return(exit_code \\ 0)

      


        Creates a result with a return signal.



    


    
      
        return?(result)

      


        Checks if the result has a return signal.



    


    
      
        to_map(result)

      


        Converts to a plain map (for backward compatibility during migration).



    





      


      
        Types


        


  
    
      
    
    
      signal()



        
          
        

    

  


  

      

          @type signal() ::
  {:break, pos_integer()}
  | {:continue, pos_integer()}
  | {:return, non_neg_integer()}
  | nil


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.Result{
  exit_code: non_neg_integer(),
  signal: signal(),
  stderr: String.t(),
  stdout: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      break(level \\ 1)



        
          
        

    

  


  

      

          @spec break(pos_integer()) :: t()


      


Creates a result with a break signal.

  



  
    
      
    
    
      break?(result)



        
          
        

    

  


  

      

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


      


Checks if the result has a break signal.

  



    

  
    
      
    
    
      continue(level \\ 1)



        
          
        

    

  


  

      

          @spec continue(pos_integer()) :: t()


      


Creates a result with a continue signal.

  



  
    
      
    
    
      continue?(result)



        
          
        

    

  


  

      

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


      


Checks if the result has a continue signal.

  



  
    
      
    
    
      decrement_signal(result)



        
          
        

    

  


  

      

          @spec decrement_signal(t()) :: t()


      


Decrements the signal level by 1. Returns nil if level reaches 0.
Only applicable to break and continue signals.

  



    

  
    
      
    
    
      error(stderr, exit_code \\ 1)



        
          
        

    

  


  

      

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


      


Creates an error result with the given stderr and exit code.

  



  
    
      
    
    
      from_map(map)



        
          
        

    

  


  

      

          @spec from_map(map()) :: t()


      


Converts from a plain map (for backward compatibility during migration).

  



  
    
      
    
    
      has_signal?(result)



        
          
        

    

  


  

      

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


      


Checks if the result has any control flow signal.

  



  
    
      
    
    
      merge_output(target, source)



        
          
        

    

  


  

      

          @spec merge_output(t(), t()) :: t()


      


Merges output from one result into another, preserving the signal from source if present.

  



    

  
    
      
    
    
      new(attrs \\ [])



        
          
        

    

  


  

      

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


      


Creates a new result with the given attributes.
Examples
iex> JustBash.Result.new()
%JustBash.Result{stdout: "", stderr: "", exit_code: 0, signal: nil}

iex> JustBash.Result.new(stdout: "hello\n", exit_code: 0)
%JustBash.Result{stdout: "hello\n", stderr: "", exit_code: 0, signal: nil}

  



    

  
    
      
    
    
      ok(stdout \\ "")



        
          
        

    

  


  

      

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


      


Creates a successful result with the given stdout.

  



    

  
    
      
    
    
      return(exit_code \\ 0)



        
          
        

    

  


  

      

          @spec return(non_neg_integer()) :: t()


      


Creates a result with a return signal.

  



  
    
      
    
    
      return?(result)



        
          
        

    

  


  

      

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


      


Checks if the result has a return signal.

  



  
    
      
    
    
      to_map(result)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Converts to a plain map (for backward compatibility during migration).

  


        

      


  

    
JustBash.Sigil 
    



      
Sigils for working with bash code.
Usage
Import the sigil into your module:
import JustBash.Sigil
Then use the ~b sigil to execute bash code:
# Execute bash and get the result
result = ~b"echo hello"
result.stdout  # "hello\n"

# Multi-line scripts
result = ~b"""
for i in 1 2 3; do
  echo $i
done
"""
result.stdout  # "1\n2\n3\n"
Interpolation
The ~b sigil supports Elixir interpolation:
name = "world"
~b"echo hello #{name}"t  # "hello world"
Modifiers
	No modifier: Returns the full result map (stdout, stderr, exit_code, env)
	s (stdout): Returns only stdout as a string
	t (trimmed): Returns stdout with trailing newline trimmed
	e (exit): Returns only the exit code
	x (strict/exit): Raises if exit code is non-zero

Examples
# Full result (default)
result = ~b"echo hello"
result.stdout     # "hello\n"
result.exit_code  # 0

# Just stdout
~b"echo hello"s
# => "hello\n"

# Trimmed stdout (no trailing newline)
~b"echo hello"t
# => "hello"

# Exit code only
~b"exit 42"e
# => 42

# Strict - raises on non-zero exit
~b"echo hello"x   # => "hello\n"
~b"exit 1"x       # raises!
With Environment/Files
For scripts that need initial files or environment variables,
use JustBash.new/1 and JustBash.exec/2 directly:
bash = JustBash.new(files: %{"/data.txt" => "content"}, env: %{"FOO" => "bar"})
{result, _bash} = JustBash.exec(bash, "cat /data.txt")
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        sigil_b(ast, modifiers)

      


        Handles the ~b sigil for executing bash code.
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      sigil_b(ast, modifiers)


        (macro)


        
          
        

    

  


  

Handles the ~b sigil for executing bash code.
Returns the execution result. Use modifiers to control the output format.
Modifiers
	(none): Full result map
	s: stdout only
	t: trimmed stdout
	e: exit code only
	x: strict mode - raise on non-zero exit, return stdout

Examples
iex> import JustBash.Sigil
iex> ~b"echo hello"t
"hello"

iex> import JustBash.Sigil
iex> ~b"echo -n hi"s
"hi"

  


        

      


  

    
JustBash.SpecTest.Parser 
    



      
Parser for Oils spec test format (.test.sh files).
The format is:
	Lines starting with ## are metadata (compare_shells, oils_failures_allowed)
	Lines starting with #### are test case names
	Following lines until the next ## directive are the script
	## stdout: single line expected stdout
	## STDOUT: ... ## END multiline expected stdout
	## status: expected exit status (default 0)
	## N-I (not implemented) and ## BUG mark shell-specific behaviors

Example:
#### Add one to var
i=1
echo $(($i+1))
## stdout: 2
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        parse(content)

      


        Parse spec test content and return a list of test cases.



    


    
      
        parse_file(path)

      


        Parse a spec test file and return a list of test cases.
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          @spec parse(String.t()) :: [JustBash.SpecTest.Parser.TestCase.t()]


      


Parse spec test content and return a list of test cases.

  



  
    
      
    
    
      parse_file(path)



        
          
        

    

  


  

      

          @spec parse_file(String.t()) ::
  {:ok, [JustBash.SpecTest.Parser.TestCase.t()]} | {:error, String.t()}


      


Parse a spec test file and return a list of test cases.

  


        

      


  

    
JustBash.SpecTest.Parser.TestCase 
    



      
Represents a single spec test case
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      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.SpecTest.Parser.TestCase{
  expected_status: non_neg_integer(),
  expected_stdout: String.t() | nil,
  line_number: pos_integer(),
  name: String.t(),
  script: String.t(),
  skip_reason: String.t() | nil
}


      



  


        

      


  

    
JustBash.SpecTest.Runner 
    



      
Runs Oils spec tests against JustBash and reports results.
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        print_summary(results)

      


        Print a summary of test results.



    


    
      
        run_file(path, opts \\ [])

      


        Run all test cases from a spec file.



    


    
      
        run_test_case(tc, opts)

      


        Run a single test case.



    


    
      
        run_test_cases(test_cases, opts \\ [])

      


        Run a list of test cases.



    


    
      
        summary(results)

      


        Generate a summary of test results.
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      print_summary(results)



        
          
        

    

  


  

      

          @spec print_summary([JustBash.SpecTest.Runner.Result.t()]) :: :ok


      


Print a summary of test results.

  



    

  
    
      
    
    
      run_file(path, opts \\ [])



        
          
        

    

  


  

      

          @spec run_file(
  String.t(),
  keyword()
) :: [JustBash.SpecTest.Runner.Result.t()]


      


Run all test cases from a spec file.

  



  
    
      
    
    
      run_test_case(tc, opts)



        
          
        

    

  


  

      

          @spec run_test_case(
  JustBash.SpecTest.Parser.TestCase.t(),
  keyword()
) :: JustBash.SpecTest.Runner.Result.t()


      


Run a single test case.

  



    

  
    
      
    
    
      run_test_cases(test_cases, opts \\ [])



        
          
        

    

  


  

      

          @spec run_test_cases(
  [JustBash.SpecTest.Parser.TestCase.t()],
  keyword()
) :: [JustBash.SpecTest.Runner.Result.t()]


      


Run a list of test cases.
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          @spec summary([JustBash.SpecTest.Runner.Result.t()]) :: map()


      


Generate a summary of test results.

  


        

      


  

    
JustBash.SpecTest.Runner.Result 
    



      
Result of running a spec test
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          @type t() :: %JustBash.SpecTest.Runner.Result{
  actual_status: non_neg_integer() | nil,
  actual_stdout: String.t() | nil,
  error: String.t() | nil,
  passed: boolean(),
  test_case: JustBash.SpecTest.Parser.TestCase.t()
}


      



  


        

      


  

    
JustBash 
    



      
A simulated bash environment with virtual filesystem.
JustBash provides a sandboxed bash-like shell environment for Elixir applications.
It's designed for AI agents and other use cases that need secure bash execution.
Basic Usage
bash = JustBash.new()
result = JustBash.exec(bash, "echo 'Hello World'")
IO.puts(result.stdout)  # "Hello World\n"
Features
	In-memory virtual filesystem
	Core bash commands (echo, cat, ls, etc.)
	Shell features: pipes, redirections, variables
	Control flow: if, for, while, case
	Functions and local variables

Security Model
	All execution happens in memory
	No access to the real filesystem by default
	No network access by default
	Execution limits to prevent infinite loops

Sigil
Use the ~b sigil for inline bash execution:
import JustBash.Sigil

# Execute and get result map
result = ~b"echo hello"
result.stdout  # "hello\n"

# With modifiers
~b"echo hello"t  # "hello" (trimmed)
~b"echo hello"s  # "hello\n" (stdout only)
~b"exit 42"e     # 42 (exit code)
~b"echo hi"x     # "hi\n" (raises on non-zero exit)

# With interpolation
name = "world"
~b"echo hello #{name}"t  # "hello world"
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        shell_opts()

      


    


    
      
        t()
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        exec(bash, command)

      


        Execute a bash command in the environment.



    


    
      
        exec!(bash, command)

      


        Execute a bash command, raising on parse errors.



    


    
      
        exec_file(path, opts \\ [])

      


        Execute a bash script from a file on the real filesystem.



    


    
      
        exec_file!(path, opts \\ [])

      


        Execute a bash script file, raising on file read errors.



    


    
      
        format(input, opts \\ [])

      


        Format a bash script into a consistent, readable format.



    


    
      
        format!(input, opts \\ [])

      


        Format a bash script, raising on parse errors.



    


    
      
        new(opts \\ [])

      


        Create a new JustBash environment with default configuration.



    


    
      
        parse(input)

      


        Parse a bash script and return the AST.



    


    
      
        tokenize(input)

      


        Tokenize a bash script and return the tokens.



    





      


      
        Types


        


  
    
      
    
    
      exec_result()



        
          
        

    

  


  

      

          @type exec_result() :: %{
  stdout: String.t(),
  stderr: String.t(),
  exit_code: non_neg_integer(),
  env: map()
}


      



  



  
    
      
    
    
      network_config()



        
          
        

    

  


  

      

          @type network_config() :: %{enabled: boolean(), allow_list: [String.t()]}


      



  



  
    
      
    
    
      shell_opts()



        
          
        

    

  


  

      

          @type shell_opts() :: %{errexit: boolean(), nounset: boolean(), pipefail: boolean()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash{
  cwd: String.t(),
  databases: map(),
  env: map(),
  exit_code: non_neg_integer(),
  fs: JustBash.Fs.InMemoryFs.t(),
  functions: map(),
  http_client: term(),
  last_exit_code: non_neg_integer(),
  network: network_config(),
  shell_opts: shell_opts()
}
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      exec(bash, command)



        
          
        

    

  


  

      

          @spec exec(t(), String.t()) :: {exec_result(), t()}


      


Execute a bash command in the environment.
Returns a tuple of {result, updated_bash} where result contains
stdout, stderr, exit_code, and the final env.
Examples
bash = JustBash.new()
{result, _bash} = JustBash.exec(bash, "echo hello")
result.stdout  # "hello\n"
result.exit_code  # 0

{result, _bash} = JustBash.exec(bash, "cat nonexistent")
result.stderr  # "cat: nonexistent: No such file or directory\n"
result.exit_code  # 1

  



  
    
      
    
    
      exec!(bash, command)



        
          
        

    

  


  

      

          @spec exec!(t(), String.t()) :: {exec_result(), t()}


      


Execute a bash command, raising on parse errors.
Examples
bash = JustBash.new()
{result, _bash} = JustBash.exec!(bash, "echo hello")

  



    

  
    
      
    
    
      exec_file(path, opts \\ [])



        
          
        

    

  


  

      

          @spec exec_file(
  String.t(),
  keyword()
) :: {exec_result(), t()}


      


Execute a bash script from a file on the real filesystem.
Reads the script from disk and executes it in the JustBash sandbox.
This is useful for development and testing scripts stored in real files.
Options
All options from new/1 are supported, plus:
	:print - Print stdout/stderr to console (default: true)

Examples
# Run a script file
JustBash.exec_file("~/scripts/test.sh")

# Run with initial files in the sandbox
JustBash.exec_file("script.sh", files: %{"/data/input.txt" => "hello"})

# Run with network enabled
JustBash.exec_file("fetch_data.sh", network: %{enabled: true})

# Get result without printing
{result, bash} = JustBash.exec_file("script.sh", print: false)
CLI Usage
mix run -e 'JustBash.exec_file("script.sh")'

  



    

  
    
      
    
    
      exec_file!(path, opts \\ [])



        
          
        

    

  


  

      

          @spec exec_file!(
  String.t(),
  keyword()
) :: {exec_result(), t()}


      


Execute a bash script file, raising on file read errors.
Examples
{result, bash} = JustBash.exec_file!("script.sh")

  



    

  
    
      
    
    
      format(input, opts \\ [])



        
          
        

    

  


  

      

          @spec format(
  String.t(),
  keyword()
) :: {:ok, String.t()} | {:error, JustBash.Parser.ParseError.t()}


      


Format a bash script into a consistent, readable format.
Parses the input script and outputs it with consistent formatting:
	Consistent indentation for control structures
	Normalized whitespace
	Proper line breaks

Options
	:indent - Indentation string (default: "  " - two spaces)

Examples
JustBash.format("if true;then echo yes;fi")
# {:ok, "if true; then\n  echo yes\nfi"}

JustBash.format("echo   hello    world")
# {:ok, "echo hello world"}

JustBash.format("for i in 1 2 3;do echo $i;done")
# {:ok, "for i in 1 2 3; do\n  echo $i\ndone"}

  



    

  
    
      
    
    
      format!(input, opts \\ [])



        
          
        

    

  


  

      

          @spec format!(
  String.t(),
  keyword()
) :: String.t()


      


Format a bash script, raising on parse errors.
Examples
JustBash.format!("echo hello")
# "echo hello"
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          @spec new(keyword()) :: t()


      


Create a new JustBash environment with default configuration.
Options
	:files - Initial files as a map of path => content
	:env - Initial environment variables
	:cwd - Starting working directory (default: "/home/user")
	:network - Network configuration map with:	:enabled - Whether network access is allowed (default: false)
	:allow_list - List of allowed hosts/patterns (default: [] = all allowed when enabled)


	:http_client - Module implementing the HTTP client behaviour (default: uses Req)

Examples
bash = JustBash.new()
bash = JustBash.new(files: %{"/data/file.txt" => "content"})
bash = JustBash.new(env: %{"MY_VAR" => "value"}, cwd: "/app")
bash = JustBash.new(network: %{enabled: true})
bash = JustBash.new(network: %{enabled: true, allow_list: ["api.example.com", "*.github.com"]})

# Custom HTTP client for testing:
bash = JustBash.new(network: %{enabled: true}, http_client: MyTestHttpClient)
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          @spec parse(String.t()) ::
  {:ok, JustBash.AST.Script.t()} | {:error, JustBash.Parser.ParseError.t()}


      


Parse a bash script and return the AST.
Useful for debugging or analyzing scripts without executing them.
Examples
{:ok, ast} = JustBash.parse("echo hello")
{:error, error} = JustBash.parse("echo 'unterminated")

  



  
    
      
    
    
      tokenize(input)



        
          
        

    

  


  

      

          @spec tokenize(String.t()) :: [JustBash.Parser.Lexer.Token.t()]


      


Tokenize a bash script and return the tokens.
Useful for debugging the lexer.
Examples
tokens = JustBash.tokenize("echo hello")
# [%Token{type: :name, value: "echo", ...}, %Token{type: :name, value: "hello", ...}, ...]

  


        

      


  

    
JustBash.Parser 
    



      
Recursive Descent Parser for Bash Scripts.
This parser consumes tokens from the lexer and produces an AST.
It follows the bash grammar structure for correctness.
Complex functionality is delegated to submodules:
	Parser.Compound - if/for/while/case and other compound commands
	Parser.Redirection - File redirections (>, >>, <, etc.)
	Parser.Heredoc - Heredoc content handling

Grammar (simplified):
  script       ::= statement
  statement    ::= pipeline ((&&|'||') pipeline)  [&]
  pipeline     ::= [!] command (| command)
  command      ::= simple_command | compound_command | function_def
  simple_cmd   ::= (assignment) [word] (word) (redirection)
  compound_cmd ::= if | for | while | until | case | subshell | group | (( | [[

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        parse(input)

      


        Parse a bash script string into an AST.



    


    
      
        parse!(input)

      


        Parse a bash script string into an AST, raising on error.
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      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.Parser{
  parse_iterations: non_neg_integer(),
  pending_heredocs: list(),
  pos: non_neg_integer(),
  tokens: [JustBash.Parser.Lexer.Token.t()]
}
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          @spec parse(String.t()) ::
  {:ok, JustBash.AST.Script.t()} | {:error, JustBash.Parser.ParseError.t()}


      


Parse a bash script string into an AST.

  



  
    
      
    
    
      parse!(input)



        
          
        

    

  


  

      

          @spec parse!(String.t()) :: JustBash.AST.Script.t()


      


Parse a bash script string into an AST, raising on error.
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NimbleParsec-based Lexer for Bash Scripts.
A declarative, idiomatic Elixir lexer using parser combinators.
Handles operators, keywords, words with quoting, heredocs, and more.
Post-processing is delegated to submodules:
	Lexer.Token - Token struct and helpers
	Lexer.Heredoc - Heredoc content handling
	Lexer.BraceExpansion - Brace expansion merging
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        do_tokenize(binary, opts \\ [])

      


        Parses the given binary as do_tokenize.
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        tokenize(input)

      


        Tokenize input string into a list of tokens.
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      build_escape(list)



        
          
        

    

  


  


  



  
    
      
    
    
      build_word(parts)
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          @spec do_tokenize(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as do_tokenize.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the do_tokenize (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map
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          @spec tokenize(String.t()) :: [JustBash.Parser.Lexer.Token.t()]


      


Tokenize input string into a list of tokens.

  


        

      


  

    
JustBash.Parser.WordParts 
    



      
Word Parts Parser
Parses word token values into AST nodes for:
	Variable expansion: $VAR, ${VAR}, ${VAR:-default}
	Command substitution: $(cmd), cmd
	Arithmetic expansion: $((expr))
	Glob patterns: *, ?, [...]
	Quoted strings: 'literal', "with $expansion"
	Tilde expansion: ~, ~user
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        parse(value, opts \\ [])

      


        Parse a word value into its component parts.
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          @type parse_result() :: [JustBash.AST.word_part()]
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          @spec parse(
  String.t(),
  keyword()
) :: parse_result()


      


Parse a word value into its component parts.
Options
	:quoted - true if the token was double-quoted
	:single_quoted - true if the token was single-quoted
	:assignment - true if this is the RHS of an assignment
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Abstract Syntax Tree (AST) Types for Bash
This module defines the complete AST structure for bash scripts.
The design follows the actual bash grammar while being Elixir-idiomatic.
Architecture:
  Input -> Lexer -> Parser -> AST -> Interpreter -> Output
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Filesystem behaviour and utility functions for JustBash.
This module defines the common interface for filesystem implementations
and provides utility functions for path manipulation.
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In-memory filesystem implementation for JustBash.
Provides a complete virtual filesystem with support for:
	Files (with binary content)
	Directories
	Symbolic links
	File permissions (mode)
	Modification times

All operations are synchronous and work on an in-memory data structure.
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  type: :file,
  content: binary(),
  mode: non_neg_integer(),
  mtime: DateTime.t()
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          @type fs_entry() :: file_entry() | directory_entry() | symlink_entry()
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          @type mkdir_opts() :: [{:recursive, boolean()}]
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          @type rm_opts() :: [recursive: boolean(), force: boolean()]
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          @type stat_result() :: %{
  is_file: boolean(),
  is_directory: boolean(),
  is_symbolic_link: boolean(),
  mode: non_neg_integer(),
  size: non_neg_integer(),
  mtime: DateTime.t()
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  type: :symlink,
  target: String.t(),
  mode: non_neg_integer(),
  mtime: DateTime.t()
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          @type t() :: %JustBash.Fs.InMemoryFs{data: %{required(String.t()) => fs_entry()}}
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          @type write_opts() :: [mode: non_neg_integer(), mtime: DateTime.t()]
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          @spec append_file(t(), String.t(), binary()) :: {:ok, t()} | {:error, :eisdir}


      


Append content to a file, creating it if it doesn't exist.
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          @spec basename(String.t()) :: String.t()


      


Get the base name (file name) of a path.
Examples
iex> InMemoryFs.basename("/home/user/file.txt")
"file.txt"
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          @spec chmod(t(), String.t(), non_neg_integer()) :: {:ok, t()} | {:error, :enoent}


      


Change file/directory permissions.
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          @spec cp(t(), String.t(), String.t(), cp_opts()) ::
  {:ok, t()} | {:error, :enoent | :eisdir}


      


Copy a file or directory.
Options
	:recursive - copy directory contents recursively (required for directories)

Returns
	{:ok, updated_fs} on success
	{:error, :enoent} if source doesn't exist
	{:error, :eisdir} if source is directory and not recursive
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          @spec dirname(String.t()) :: String.t()


      


Get the directory name (parent path) of a path.
Examples
iex> InMemoryFs.dirname("/home/user/file.txt")
"/home/user"
iex> InMemoryFs.dirname("/file.txt")
"/"
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          @spec exists?(t(), String.t()) :: boolean()


      


Check if a path exists in the filesystem.
Examples
iex> fs = InMemoryFs.new(%{"/file.txt" => "hello"})
iex> InMemoryFs.exists?(fs, "/file.txt")
true
iex> InMemoryFs.exists?(fs, "/nonexistent")
false
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          @spec get_all_paths(t()) :: [String.t()]


      


Get all paths in the filesystem.
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          @spec link(t(), String.t(), String.t()) ::
  {:ok, t()} | {:error, :enoent | :eperm | :eexist}


      


Create a hard link.
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          @spec lstat(t(), String.t()) :: {:ok, stat_result()} | {:error, :enoent}


      


Get the stat information for a path (does NOT follow symlinks).
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          @spec mkdir(t(), String.t(), mkdir_opts()) :: {:ok, t()} | {:error, :eexist | :enoent}


      


Create a directory.
Options
	:recursive - create parent directories if needed (default: false)

Returns
	{:ok, updated_fs} on success
	{:error, :eexist} if path already exists (and not recursive with existing dir)
	{:error, :enoent} if parent doesn't exist (and not recursive)
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          @spec mv(t(), String.t(), String.t()) :: {:ok, t()} | {:error, :enoent}


      


Move/rename a file or directory.
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          @spec new(map()) :: t()


      


Create a new in-memory filesystem with optional initial files.
Options
Initial files can be provided as a map:
	Simple form: %{"/path/to/file" => "content"}
	Extended form: %{"/path/to/file" => %{content: "content", mode: 0o755, mtime: ~U[...]}}

Examples
iex> fs = InMemoryFs.new()
iex> fs = InMemoryFs.new(%{"/home/user/file.txt" => "hello"})
iex> fs = InMemoryFs.new(%{"/bin/script" => %{content: "#!/bin/bash", mode: 0o755}})
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          @spec normalize_path(String.t()) :: String.t()


      


Normalize a filesystem path.
Handles:
	Empty paths and "/" -> "/"
	Trailing slashes removal
	Resolving "." and ".." components
	Ensuring leading "/"

Examples
iex> InMemoryFs.normalize_path("/home/user/../user/./file")
"/home/user/file"

  



  
    
      
    
    
      read_file(fs, path)



        
          
        

    

  


  

      

          @spec read_file(t(), String.t()) ::
  {:ok, binary()} | {:error, :enoent | :eisdir | :eloop}


      


Read the contents of a file.
Returns
	{:ok, content} - binary content of the file
	{:error, :enoent} - file does not exist
	{:error, :eisdir} - path is a directory
	{:error, :eloop} - too many symlink levels


  



  
    
      
    
    
      readdir(in_memory_fs, path)



        
          
        

    

  


  

      

          @spec readdir(t(), String.t()) :: {:ok, [String.t()]} | {:error, :enoent | :enotdir}


      


Read directory contents.
Returns
	{:ok, entries} - list of entry names (not full paths), sorted
	{:error, :enoent} - directory does not exist
	{:error, :enotdir} - path is not a directory


  



  
    
      
    
    
      readlink(in_memory_fs, path)



        
          
        

    

  


  

      

          @spec readlink(t(), String.t()) :: {:ok, String.t()} | {:error, :enoent | :einval}


      


Read the target of a symbolic link.

  



  
    
      
    
    
      resolve_path(base, path)



        
          
        

    

  


  

      

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


      


Resolve a path relative to a base path.
Examples
iex> InMemoryFs.resolve_path("/home/user", "file.txt")
"/home/user/file.txt"
iex> InMemoryFs.resolve_path("/home/user", "/etc/passwd")
"/etc/passwd"

  



    

  
    
      
    
    
      rm(fs, path, opts \\ [])



        
          
        

    

  


  

      

          @spec rm(t(), String.t(), rm_opts()) :: {:ok, t()} | {:error, :enoent | :enotempty}


      


Remove a file or directory.
Options
	:recursive - remove directory contents recursively (default: false)
	:force - don't error if path doesn't exist (default: false)

Returns
	{:ok, updated_fs} on success
	{:error, :enoent} if path doesn't exist (and not force)
	{:error, :enotempty} if directory has contents (and not recursive)


  



  
    
      
    
    
      stat(fs, path)



        
          
        

    

  


  

      

          @spec stat(t(), String.t()) :: {:ok, stat_result()} | {:error, :enoent}


      


Get the stat information for a path (follows symlinks).
Returns
{:ok, stat} with stat containing:
	:is_file - boolean
	:is_directory - boolean
	:is_symbolic_link - always false (stat follows symlinks)
	:mode - file permissions
	:size - byte size (0 for directories)
	:mtime - modification time

Errors
	{:error, :enoent} - path does not exist


  



  
    
      
    
    
      symlink(fs, target, link_path)



        
          
        

    

  


  

      

          @spec symlink(t(), String.t(), String.t()) :: {:ok, t()} | {:error, :eexist}


      


Create a symbolic link.

  



    

  
    
      
    
    
      write_file(fs, path, content, opts \\ [])



        
          
        

    

  


  

      

          @spec write_file(t(), String.t(), binary(), write_opts()) ::
  {:ok, t()} | {:error, :eisdir}


      


Write content to a file, creating it if it doesn't exist.
Parent directories are created automatically.
Options
	:mode - file permissions (default: 0o644)
	:mtime - modification time (default: now)

Returns
	{:ok, updated_fs} on success
	{:error, :eisdir} if path is a directory


  


        

      


  

    
JustBash.Arithmetic 
    



      
Arithmetic expression parsing and evaluation for bash.
Supports:
	Basic operators: +, -, *, /, %
	Comparison operators: <, <=, >, >=, ==, !=
	Bitwise operators: &, |, ^, ~, <<, >>
	Logical operators: &&, ||, !
	Assignment operators: =, +=, -=, etc.
	Pre/post increment/decrement: ++, --
	Ternary operator: ? :
	Parentheses for grouping
	Variable references

Delegates to:
	JustBash.Arithmetic.Parser for parsing
	JustBash.Arithmetic.Evaluator for evaluation


      


      
        Summary


  
    Functions
  


    
      
        evaluate(ast, env)

      


        Evaluate an arithmetic AST in the given environment.
Returns {result, updated_env}.



    


    
      
        parse(expr_str)

      


        Parse an arithmetic expression string into an AST.
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      evaluate(ast, env)



        
          
        

    

  


  

Evaluate an arithmetic AST in the given environment.
Returns {result, updated_env}.

  



  
    
      
    
    
      parse(expr_str)



        
          
        

    

  


  

Parse an arithmetic expression string into an AST.

  


        

      


  

    
JustBash.Interpreter.Expansion.UnsetVariableError exception
    



      
Raised when accessing an unset variable with set -u

      




  

    
JustBash.Parser.ParseError exception
    



      
Parse error with position information

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JustBash.Parser.ParseError{
  __exception__: true,
  column: non_neg_integer(),
  line: non_neg_integer(),
  message: String.t(),
  token: any()
}
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