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    Catalyst

Catalyst is a dynamic patching system and "meta-framework" for scaffolding production-ready Elixir applications.
Goals
	Automation: Eliminate repetitive manual setup for new client projects (CI/CD, Linters, Docker, Security).
	Consistency: Enforce architectural standards (folder structure, naming conventions) from line one.
	Flexibility: Allow features to be toggled via a configuration struct rather than maintaining multiple massive "boilerplate" repos.
	Safety: Use AST (Abstract Syntax Tree) manipulation for code editing, avoiding brittle regex replacements.

High-Level Architecture
Catalyst operates on a Declarative Pipeline model. It does not execute logic immediately; instead, it resolves a list of intent (Actions) which are then executed by a central engine.
Core Concepts:
	Configuration
	Plugin System
	Action Engine
	Executor

Project Structure
catalyst/
├── lib/
│   ├── catalyst.ex                 # Main Pipeline
│   ├── catalyst/
│   │   ├── action.ex               # Action Behaviour
│   │   ├── config.ex               # Configuration Structs
│   │   ├── plugin.ex               # Plugin Behaviour
│   │   ├── actions.ex              # Actions Type Contract
│   │   ├── actions/
│   │   │   ├── add_file.ex         # Action Struct + Runner
│   │   │   ├── add_dependency.ex   # Action Struct + Runner
│   │   │   ├── system_command.ex   # Action Struct + Runner
│   │   │   └── executor.ex         # Central Action Dispatcher
│   └── mix/
│       └── tasks/
│           └── catalyst.run.ex     # CLI Entry Point
└── mix.exs
Commands
Catalyst runs from a config file:
mix catalyst.run path/to/config.exs

Official plugins live in a sibling catalyst_plugins package/repository.
The core package owns the engine, action APIs, and plugin behavior; the plugins
package owns built-in plugin modules and their templates.
Configuration
Catalyst config supports two modes:
	mode: :new — scaffold a brand-new project at app.path
	mode: :existing — run Catalyst actions against an existing Mix project

Example (mode: :new):
alias Catalyst.Config
alias Catalyst.Plugins

%Config{
	version: 1,
	mode: :new,
	app: %Config.App{
		name: "My App",
		path: "my_app",
		module: "MyApp"
	},
	plugins: [
		{Plugins.PhoenixBase,
		 phoenix: "1.18.4",
		 flags: [install: false, ecto: false, mailer: false]},
		{Plugins.Credo},
		{Plugins.Sobelow, strict_post_validate: false}
	]
}
Example (mode: :existing):
alias Catalyst.Config
alias Catalyst.Plugins

%Config{
	version: 1,
	mode: :existing,
	app: %Config.App{
		path: "."
	},
	plugins: [
		{Plugins.Credo},
		{Plugins.Sobelow, strict_post_validate: false}
	]
}
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Main entry point for Catalyst. Orchestrates the execution of plugins, actions, and validations.
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          @callback run(
  action :: keyword(),
  execution :: %Catalyst.Execution{
    action_executions: term(),
    config: term(),
    plugin_runs: term()
  }
) :: term()
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Generic action for inserting arbitrary Elixir AST/source into a .ex or
.exs file using Sourceror. Handles anything with a do...end block -
def/defp (guarded or not, block or one-liner), and any other macro
call that takes a do: body (schema, pipeline, scope, etc) - and
also handles the body itself being a list literal (e.g. a supervisor's
children = [...] or def children, do: [...]), splicing into the
list's elements rather than appending next to it.
Not intended for mix.exs dependency lists - use AddDependency for
that.
Options
	:path - file to patch. Defaults to Execution.mix_file/1.
	:content - required. A source string (parsed with
Sourceror.parse_string!/1) or an already-quoted AST fragment.
	:target - where to insert:	nil (default) - the top level of the file
	an atom - the body of the first def/defp/macro call found
with that name
	{:assign, var_name} - the value of the first var_name = ...
assignment found anywhere in the file
	a 1-arity function zipper -> zipper | nil - custom locator,
must return a zipper positioned on the block/list/expression to
patch directly (not a call node, not an assignment node)



	:position - one of:	:end (default) - append as the last child
	:start - prepend as the first child
	:after / :before - needs :anchor, a 1-arity function
receiving each existing child node (raw AST) and returning
true for the node to anchor the insertion to


	:anchor - matcher function, used with :after / :before

Examples
# Append a statement into a function body
run(target: :handle_call, content: "IO.inspect(msg)", position: :start)

# Append into a list literal body
run(target: :children, content: "MyApp.NewWorker", position: :end)

# Append into a variable assigned to a list, e.g. `children = [...]`
# inside a multi-statement function body
run(target: {:assign, :children}, content: "MyApp.NewWorker", position: :end)

# Custom locator - find and splice into a list found anywhere
run(
  target: fn root_zipper ->
    root_zipper
    |> Zipper.find(fn
      {:=, _, [{:children, _, ctx}, _rhs]} when is_atom(ctx) or is_nil(ctx) -> true
      _ -> false
    end)
    |> case do
      nil -> nil
      assign_zipper -> assign_zipper |> Zipper.down() |> Zipper.right()
    end
  end,
  content: "{MyApp.NewWorker, []}",
  position: :end
)
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        Reads an Elixir script file and expects it to return a config definition
that can be normalized by Catalyst.Config.Builder.
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Reads an Elixir script file and expects it to return a config definition
that can be normalized by Catalyst.Config.Builder.
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          @callback init(opts :: keyword(), config :: map()) :: {:ok, keyword()} | {:error, term()}
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          @callback opts_schema() :: keyword()
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          @callback post_validate(
  execution :: %Catalyst.Execution{
    action_executions: term(),
    config: term(),
    plugin_runs: term()
  },
  opts :: keyword()
) :: [Catalyst.ValidationAction.t()]
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          @callback run(
  execution :: %Catalyst.Execution{
    action_executions: term(),
    config: term(),
    plugin_runs: term()
  },
  opts :: keyword()
) :: [Catalyst.Actions.t()]
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Parses and validates plugin options using OptionParser-like semantics.
This module supports two primary flows:
	parse/4: non-raising parse that returns {parsed, rest, invalid}
	validate!/3: raising validation helper used by runtime planner code

Parsing mode is selected in this order:
	:strict passed to parse/4
	:switches passed to parse/4
	plugin opts_schema/0 when available
	permissive :switches mode when no schema is declared

Return Shape
parse/4 always returns a tuple in the shape:
{parsed_opts, [], invalid_entries}
Where:
	parsed_opts is a keyword list of accepted options
	[] is the rest slot kept for OptionParser-style compatibility
	invalid_entries is a list of maps with a :kind key, for example:	%{kind: :unknown_option, ...}
	%{kind: :invalid_type, ...}
	%{kind: :missing_required, ...}
	%{kind: :invalid_opts_type, ...}



Duplicate Options
By default, repeated keys are overwritten (last value wins).
Use :keep in a rule to preserve repeated entries.
Errors
validate!/3 raises Catalyst.Errors.PluginError with reason
:invalid_plugin_opts when parsing or schema validation fails.
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        Parses plugin options without raising.



    


    
      
        validate!(plugin_mod, opts, config)

      


        Validates plugin options and returns parsed options or raises.
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          @type invalid_entry() :: %{:kind => invalid_kind(), optional(atom()) => any()}
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          @type invalid_kind() ::
  :unknown_option | :invalid_type | :missing_required | :invalid_opts_type
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          @type parse_result() :: {parsed(), [], [invalid_entry()]}
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          @type parsed() :: keyword()
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          @type parser_options() :: [strict: keyword(), switches: keyword(), aliases: keyword()]
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          @spec parse(module(), keyword(), map(), parser_options()) :: parse_result()


      


Parses plugin options without raising.
Accepts raw plugin options, runs plugin init/2 normalization, applies aliases,
and validates against strict or switches rules.
Parameters
	plugin_mod: plugin module implementing init/2
	opts: input keyword options
	config: project/runtime config passed through to init/2
	parser_opts: parser overrides such as strict:, switches:, aliases:

Returns
{parsed_opts, [], invalid_entries}
This function does not raise for unknown/type/required-option parse failures;
they are returned in invalid_entries.
It may still raise Catalyst.Errors.PluginError if init/2 returns an invalid
shape or if schema declaration itself is malformed.
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          @spec validate!(module(), keyword(), map()) :: keyword()


      


Validates plugin options and returns parsed options or raises.
This is a strict helper around parse/4 that converts the first invalid parse
entry into a Catalyst.Errors.PluginError.
Returns
	parsed keyword options when validation succeeds

Raises
	Catalyst.Errors.PluginError when options are invalid, missing required keys,
contain unknown keys in strict mode, have invalid types, or are not a keyword list
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Declares a post-validation action.
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          @type t() :: %Catalyst.ValidationAction{
  action: Catalyst.Actions.t() | nil,
  plugins: [module()],
  required: boolean(),
  reuse_existing: boolean()
}
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        Callback implementation for Mix.Task.run/1.
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