

    

        ash_lua

        v0.1.0


          [image: Logo]



    


  

    Table of contents

    
      



      	Home





    	Tutorials
      


      	Getting started with AshLua



      

    




    	How To
      


      	Integrate with ash_ai



      

    




    	Topics
      


      	Example use cases



      

    




    	About AshLua
      


      	Change Log



      

    




        	
          Modules
          


      	AshLua.Docs


      	AshLua.Domain


      	AshLua.Domain.Info


      	AshLua.Encoder


      	AshLua.Error


      	AshLua.EvalActions


      	AshLua.EvalActions.Expose


      	AshLua.EvalActions.Info


      	AshLua.EvalActions.Run.Docs


      	AshLua.EvalActions.Run.Eval


      	AshLua.Fields


      	AshLua.Resource


      	AshLua.Resource.Info


      	AshLua.Runtime


      	AshLua.Type





    	AshLua
      


      	AshLua



      

    




    	Exceptions
      


      	AshLua.Errors.FieldsError



      

    




        



        	
          Mix Tasks
          


      	mix ash_lua.install





        


      

    

  

    Home

[image: AshLua]AshLua
[image: Hex version badge]
[image: Hexdocs badge]
AshLua exposes your Ash domains and resources to Lua scripts, with a consistent
actor, tenant, and context attached to every call. Scripts can read records,
mutate them, and invoke generic actions — all through the same authorization,
validation, and types your application already uses elsewhere.
It ships with a manifest-driven documentation surface (AshLua.Docs) designed
to feed an MCP search_docs / get_docs tool, so an LLM client can discover
and call your API without prior knowledge.
Installation
Add ash_lua to your list of dependencies in mix.exs:
def deps do
  [
    {:ash_lua, "~> 0.1.0"}
  ]
end
Then run the installer:
mix igniter.install ash_lua

See the getting started guide
for a walkthrough.
Roadmap
The current 0.1.x line is functional but a few pieces are still missing.
	Configurable input/output naming. Domain and resource names are
overridable today via lua do name "..." end; field-level renames are
planned.

Issues / ideas welcome at
ash-project/ash_lua/issues.


  

    Getting started with AshLua

AshLua lets you expose your Ash domains and resources to Lua scripts, with a
consistent actor / tenant / context attached to every call. Scripts can read
data, create / update / delete records, and call generic actions — all using
the same authorization, validation, and types your application already uses
elsewhere.
This guide walks you through installing AshLua, exposing your first resource,
evaluating a Lua script, and using the documentation surface so you (or an
LLM-driven tool) can discover what's callable.
1. Install
Add the dependency:
def deps do
  [
    {:ash_lua, "~> 0.1.0"}
  ]
end
Run the installer to wire the formatter and any extension defaults:
mix igniter.install ash_lua

2. Expose a domain and a resource
AshLua ships two Spark extensions: AshLua.Domain (for your domain modules)
and AshLua.Resource (for each resource you want to expose). Add them to
their respective extensions: lists.
defmodule MyApp.Accounts do
  use Ash.Domain,
    otp_app: :my_app,
    extensions: [AshLua.Domain]

  resources do
    resource MyApp.Accounts.User
  end
end

defmodule MyApp.Accounts.User do
  use Ash.Resource,
    domain: MyApp.Accounts,
    extensions: [AshLua.Resource]

  # ... attributes / actions ...
end
By default, the domain is exposed under a Lua table named after the domain
module's last segment (snake_cased), and each resource under a similarly-derived
key. You can override either name:
defmodule MyApp.Accounts do
  use Ash.Domain, otp_app: :my_app, extensions: [AshLua.Domain]

  lua do
    name "accounts"
  end

  # ...
end

defmodule MyApp.Accounts.User do
  use Ash.Resource, domain: MyApp.Accounts, extensions: [AshLua.Resource]

  lua do
    name "user"
  end

  # ...
end
With these defaults, every public action on MyApp.Accounts.User becomes
callable as accounts.user.<action>(input) from Lua.
3. Evaluate a Lua script
{[user_id], _lua} =
  AshLua.eval!(
    """
    local user, err = accounts.user.create({
      name = "Zach",
      email = "z@example.com",
      fields = { "id" }
    })
    assert(err == nil)
    return user.id
    """,
    otp_app: :my_app,
    actor: current_user
  )
AshLua.eval!/2 accepts:
	:otp_app — required; the OTP app whose Ash domains to expose.
	:actor, :tenant, :context — host-supplied; threaded through every Ash
call the script makes. These are not readable from Lua and cannot be
overridden from the script — the host is the sole source of authority.
	:manifest / :lua — optional pre-built artifacts (for advanced use).

4. The Lua API shape
Every operation in Lua is called as a function on a domain table and returns
two values: a result and an error. A successful call returns (result, nil);
a failed call returns (nil, err_table).
local user, err = accounts.user.create({ name = "Zach" })

if err then
  -- err is a table: { message = "...", errors = { { code = "...", fields = {...}, ... }, ... } }
  print("create failed:", err.message)
else
  print("created user:", user.id)
end
If you'd rather have errors raise, wrap the call in Lua's built-in assert:
local user = assert(accounts.user.create({ name = "Zach" }))
assert returns the first value when the second is nil, and raises with the
second value otherwise — so it works exactly like an Elixir ! variant for
free.
5. Choosing which fields come back
By default, operations that return records return only the primary key.
Pass a fields selection to opt into more:
local user = assert(accounts.user.read({
  fields = { "id", "name", "email" }
}))
fields accepts a tree:
fields = {
  "id", "title",                                       -- stored fields
  "title_upper",                                       -- computed fields
  "comment_count",                                     -- summary fields
  { author = { "id", "name" } },                       -- linked one-record
  { comments = { "id", "body" } },                     -- linked many-records
  { title_prefixed = { args = { prefix = ">> " } } },  -- computed with input
  { metadata = { "priority", "category" } },           -- structured-value sub-selection
  { coordinates = { "latitude" } },                    -- tuple sub-selection
  { content = { text = { "body" } } },                 -- one-of (union) member sub-selection
}
Passing { author = {} } (an empty sub-selection) means "use the default for
the linked record" — primary key only. Passing an explicit list selects exactly
what you ask for and nothing else.
Unknown fields, unknown computed-field arguments, and other selection mistakes
surface as a structured (nil, err) with code = "invalid_fields".
6. Querying lists
List-style read operations accept a few reserved keys:
local results = assert(posts.post.read({
  filter  = { published = true },                  -- narrow the result set
  sort    = "-created_at",                         -- `-` prefix for descending
  limit   = 10,
  offset  = 20,
  fields  = { "title", { author = { "name" } } },
}))
To paginate with a cursor instead, use page = { limit = 10, after = "..." }.
The result becomes a table with results, count, limit, more?, and
offset or before / after depending on the pagination style.
To summarize a result set without retrieving the records, use operation:
local total      = assert(posts.post.read({ operation = "count" }))
local any        = assert(posts.post.read({ operation = "exists" }))
local avg_rating = assert(posts.comment.read({ operation = { "avg", "rating" } }))
local high_sum   = assert(posts.comment.read({
  filter    = { rating = { greater_than_or_equal = 5 } },
  operation = { "sum", "rating" }
}))
Supported operations: "count", "exists", and { "sum" | "avg" | "min" | "max" | "count", "<field>" }.
7. Mutations
Create / update / delete behave like read, except update and delete take the
primary key inline in the input:
local post = assert(posts.post.create({
  title = "Hello", body = "World", fields = { "id", "title" }
}))

local updated = assert(posts.post.update({
  id = post.id, title = "Hello again", fields = { "title" }
}))

assert(posts.post.destroy({ id = post.id }))
Generic actions (defined with action :name, type do ... end) take their
declared arguments and return whatever the action returns — a scalar, a map,
a list, whatever. fields is honored when the return type is a record or a
structured value.
8. Discovering the API surface
AshLua.Docs produces per-operation and per-record-type markdown straight from
your domains — useful both as a reading aid and as a feed for an MCP
search_docs / get_docs tool (e.g. ash_ai).
AshLua.Docs.list_callables(otp_app: :my_app)
# => ["accounts.user.create", "accounts.user.read", ...]

{:ok, md} = AshLua.Docs.callable_doc([otp_app: :my_app], "accounts.user.create")

AshLua.Docs.list_types(otp_app: :my_app)
# => ["accounts.user", ...]

{:ok, md} = AshLua.Docs.type_doc([otp_app: :my_app], "accounts.user")

# Or get one rendered page covering everything:
AshLua.Docs.full_doc(otp_app: :my_app)
The rendered pages deliberately avoid implementation vocabulary — they describe
operations as get / list / create / update / delete / call, and
treat stored, computed, and summary fields uniformly as "fields".
9. Authorization and multitenancy
The actor, tenant, and context you pass to AshLua.eval!/2 are merged into
every Ash call the script makes. That means:
	Authorization policies fire as they normally would for that actor.
	Tenant-scoped resources are scoped to the tenant you supplied.
	Custom context (audit metadata, request IDs, etc.) reaches your changes,
preparations, and policies.

There is intentionally no Lua-side API to read or modify any of these — a
script cannot escalate its actor, leak its actor's identity, or switch tenants.
Next steps
	Run AshLua.Docs.full_doc(otp_app: :my_app) to see what's automatically
exposed.
	Look at the per-callable pages for operations you want to script against.
	Wire AshLua.eval!/2 into wherever scripts come from in your application
(admin UI, scheduled jobs, MCP tools, etc.).



  

    Integrate with ash_ai

ash_ai exposes Ash actions to LLMs
over the Model Context Protocol. The natural unit of work there is "call one
action" — perfect for "create a Todo" or "search for posts", less perfect for
"summarize all overdue todos by category".
AshLua plugs into the same pipeline with two compact actions on a resource of
yours, declared via the AshLua.EvalActions extension. Once exposed through
ash_ai, an LLM gets exactly two new tools — one to read the API surface, one
to execute composed Lua against it — instead of one tool per Ash action. The
LLM does the composition inside Lua, in one round-trip, with the host's actor
and tenant attached.
The shape
Define one resource per "agent surface" you want to expose:
defmodule MyApp.Agents.MCPActions do
  use Ash.Resource,
    domain: MyApp.Agents,
    extensions: [AshLua.EvalActions]

  eval_actions do
    resource MyApp.Posts.Post, actions: [:read, :get_statistics]
    resource MyApp.Posts.Comment, actions: [:read]
    resource MyApp.Accounts.User, actions: [:read, :create]
  end
end
That's the whole declaration. The extension synthesizes two generic actions on
MCPActions:
	:eval — takes a Lua script and runs it through AshLua.eval!/2,
scoped to only the listed (resource, action) pairs. Returns
%{result, error} (mirroring the in-script (result, err) convention).

	:docs — returns markdown documentation for the same scoped surface,
in one of three modes:
	no arguments → the full rendered page (AshLua.Docs.full_doc/1);
	name: "..." → the focused page for that callable, type, or topic;
	search: "..." → a ranked list of matching ids, intended as a
discovery aid (then follow up with the same action using name).

name and search are mutually exclusive.


Both actions inherit the standard Ash machinery: the calling actor, tenant,
and context are passed straight through to every Ash call the Lua script
performs. There is no way for a script to escalate, switch tenants, or call
operations outside the scoped set.
The synthesized action names are configurable. Use this when you want multiple
agent surfaces co-existing under different tool names, or when the defaults
collide with action names you've already defined:
eval_actions do
  eval_action_name :run_lua
  docs_action_name :describe_lua

  resource MyApp.Posts.Post, actions: [:read]
end
Why one resource, two actions
The pair maps onto exactly what an LLM client needs to drive itself:
	LLM intent	Action call
	"What can I do here?"	MCPActions.docs(%{})
	"Find anything about overdue todos."	MCPActions.docs(%{search: "..."})
	"Tell me more about this one operation."	MCPActions.docs(%{name: "..."})
	"Do this composed thing for me."	MCPActions.eval(%{script: "..."})

Because the actions live on a regular Ash resource, they reuse everything else
you already have — policies, code-interface generation, logging, telemetry,
ash_ai tool-exposure. From ash_ai's perspective, these are two ordinary
actions to advertise as MCP tools.
Scoping the surface
eval_actions is the source of truth for which operations the script (and
generated docs) can see. The script can only call <domain>.<resource>.<action>
paths that correspond to a listed (resource, action) pair; everything else
is invisible (no entry in the docs, no callable in the Lua environment).
This is the natural place to apply "principle of least privilege" — expose
only the actions that are safe and useful for the agent you're building, and
omit anything destructive or expensive. You can run multiple agent resources
side-by-side, each with its own scope:
defmodule MyApp.Agents.ReadOnlyMCP do
  use Ash.Resource,
    domain: MyApp.Agents,
    extensions: [AshLua.EvalActions]

  eval_actions do
    resource MyApp.Posts.Post, actions: [:read]
    resource MyApp.Posts.Comment, actions: [:read]
  end
end

defmodule MyApp.Agents.SupportMCP do
  use Ash.Resource,
    domain: MyApp.Agents,
    extensions: [AshLua.EvalActions]

  eval_actions do
    resource MyApp.Support.Ticket, actions: [:read, :create, :reassign]
    resource MyApp.Accounts.User, actions: [:read]
  end
end
Wiring it to ash_ai
ash_ai exposes Ash actions as MCP tools through its own tools do ... end
block on the domain. Register both synthesized actions there — the LLM will
then see them under whatever names you give the tool declarations:
defmodule MyApp.Agents do
  use Ash.Domain, otp_app: :my_app, extensions: [AshAi]

  resources do
    resource MyApp.Agents.MCPActions
  end

  tools do
    tool :ash_lua_docs, MyApp.Agents.MCPActions, :docs
    tool :ash_lua_eval, MyApp.Agents.MCPActions, :eval
  end
end
If you customised the synthesized action names via eval_action_name /
docs_action_name, pass the same names to the third argument of tool:
tools do
  tool :read_lua_surface, MyApp.Agents.MCPActions, :describe_lua
  tool :run_lua,          MyApp.Agents.MCPActions, :run_lua
end
The LLM sees the two MCP tool names you declared (ash_lua_docs,
ash_lua_eval, or your custom ones). Both share the actor and tenant
configured for the MCP session — ash_ai threads those through into the
generic action's context, and from there into every Ash call the Lua script
performs.
A walkthrough
The user asks: "How many overdue, high-priority todos do I have, and what's
the average age of the oldest five?"
LLM → ash_lua_docs({ search = "overdue todo" })
←   # Search results for `overdue todo`
    - `work.todo.read` (operation) — list todos with filtering
    - `work.todo` (record type) — record type
    ...

LLM → ash_lua_docs({ name = "work.todo.read" })
←   # `work.todo.read` … (the per-operation page)

LLM → ash_lua_docs({ name = "work.todo" })
←   # Record type `work.todo` … (fields, filterable predicates, …)

LLM → ash_lua_eval({ script = """
  local overdue = assert(work.todo.read({
    filter    = { priority = "high", completed = false,
                  due_date = { less_than = today() } },
    operation = "count"
  }))

  local sample = assert(work.todo.read({
    filter = { priority = "high", completed = false,
               due_date = { less_than = today() } },
    sort   = "created_at",
    limit  = 5,
    fields = { "created_at" }
  }))

  return overdue, sample
""" })
←   { 12, [<5 records>] }
One round-trip's worth of eval covers what would otherwise be many tool
calls plus arithmetic the model has to do itself. Every Ash call inside the
script still flowed through the user's actor, tenant, and policies.
What :eval returns
The action's return is whatever the script returns from Lua. Because Ash
actions need a stable return shape, the synthesized :eval action's
returns is structured along the same lines as the Lua-side
(result, err) convention:
%{
  result: <encoded Lua value, or nil on error>,
  error:  <%{ message, errors: [...] } or nil>
}
A successful script run populates result and leaves error nil; a failed
script run does the opposite. This mirrors the in-script (result, err)
convention so the LLM's reasoning about success/failure looks the same at
both layers.
What :docs returns
:docs operates in three modes depending on its arguments:
	No arguments — returns the full markdown page from
AshLua.Docs.full_doc/1, restricted to the scoped surface.

	name: "..." — returns a single focused page:
	a callable path like "work.todo.read" → the per-operation page from
AshLua.Docs.callable_doc/2;
	a record-type path like "work.todo" or a named type like "Status"
→ the page from AshLua.Docs.type_doc/2;
	a topic id like "filters" → the topic page from
AshLua.Docs.topic_doc/2.

Unknown names return an :invalid_argument error.

	search: "..." — returns markdown listing up to 20 matching ids
ranked by relevance (AshLua.Docs.search/2). Each line shows the id, its
kind (operation / record type / type / topic), and a one-line summary.
The LLM then picks one and follows up with name.


name and search are mutually exclusive — passing both returns an
:invalid_argument error on :search.
Why not just expose every action directly?
You can — and ash_ai does this well for direct, single-action workflows
("create this Todo", "look up that User"). The trade-off shows up the moment
the user asks something compositional:
	One tool per action: the LLM makes N round-trips, holds intermediate
results in its context window, and does arithmetic between them. More
tokens, more error surface, no transactionality across the steps.
	eval + docs: the LLM writes the composition as a Lua script.
Everything runs in one round-trip against the real database, with one
consistent actor / tenant / context, and the model only has to reason
about the final value.

Both approaches coexist — wire them up alongside each other and let the model
pick the right tool for the request.


  

    Example use cases

Two illustrations of why you might reach for AshLua. The first is something you
can ship today; the second sketches what an ash_ai-driven MCP server might
look like once it lands.
1. User-configurable scripts: a custom dashboard tile
A common pattern in admin tools and internal SaaS dashboards is letting users
build their own dashboard — pick what they want to see, with whatever logic
they want behind it. The hard part is letting that logic touch real data
without giving users a Phoenix shell or rebuilding queries in a config UI.
With AshLua, each dashboard tile can be a small Lua snippet, evaluated with the
viewing user's actor and tenant. The script can list, filter, and aggregate —
nothing else.
The persistence side
Persist tile definitions as a resource of yours, e.g. MyApp.Dashboards.Tile,
with at least name, description, script (string), and an owner.
defmodule MyApp.Dashboards.Tile do
  use Ash.Resource, domain: MyApp.Dashboards

  attributes do
    uuid_primary_key :id
    attribute :name, :string, allow_nil?: false, public?: true
    attribute :script, :string, allow_nil?: false, public?: true
  end

  # ... owner relationship, actions, policies ...
end
Rendering the tile
To render a tile for the current user, evaluate its script with that user as
the actor:
defmodule MyAppWeb.TileLive do
  use MyAppWeb, :live_view

  def render_tile(tile, current_user) do
    case AshLua.eval!(tile.script,
           otp_app: :my_app,
           actor: current_user,
           tenant: current_user.org_id
         ) do
      {[value], _lua} -> {:ok, value}
    end
  rescue
    e in [Lua.RuntimeException, Lua.CompilerException] ->
      {:error, Exception.message(e)}
  end
end
What the user writes
The script body is just Lua. The user references the operations exposed by
your domains — same surface AshLua's documentation describes. Three flavors of
useful tile:
Count of overdue items in my queue
return assert(work.todo.read({
  filter = { assigned_to_id = my_id, completed = false,
             due_date = { less_than = today() } },
  operation = "count"
}))
Average rating of my last 10 reviews
return assert(reviews.review.read({
  filter = { reviewer_id = my_id },
  sort   = "-created_at",
  limit  = 10,
  operation = { "avg", "rating" }
}))
Top 5 best-selling products this week
return assert(catalog.product.read({
  filter = { sold_at = { greater_than = ago(7, "day") } },
  sort   = "-units_sold",
  limit  = 5,
  fields = { "name", "units_sold" }
}))
Why this is safe
The script can only:
	Call operations on domains the host has exposed via AshLua.Domain.
	Pass inputs that Ash already knows how to validate.
	See data the actor is authorized to see — your existing authorization
policies are the gate, exactly as they would be for any other Ash call.

The script cannot:
	Read or change the actor, tenant, or context.
	Reach into Elixir, the filesystem, the network, or other processes.
	Spend more than the work an explicit query already would.

For free, you get a UI/UX where users wire up real, authorized data into their
own widgets without you building a query-builder UI for every combination of
filter + sort + fields + aggregate.
2. An AshLua-backed MCP server (upcoming, via ash_ai)
ash_ai already exposes Ash actions
to LLMs over the Model Context Protocol,
one tool per action. That's a great fit when the LLM's job is "create a Todo"
or "search for posts". It's less good when the job is "summarize all overdue
todos by category", "diff this user's activity week-over-week", or anything
else that needs composition — many calls combined and arithmetic between
them.
The natural fit: hand the LLM the Lua surface AshLua already publishes, and
let it write the composition itself.
The shape of that server isn't shipped yet, but the pieces are all in place.
A future ash_ai MCP server would advertise three tools:
{
  "tools": [
    {
      "name": "ash_lua_list_callables",
      "description": "List every operation (callable Lua function) exposed by this application's Ash domains.",
      "inputSchema": {"type": "object", "properties": {}, "additionalProperties": false}
    },
    {
      "name": "ash_lua_get_docs",
      "description": "Fetch the markdown documentation for one operation (e.g. \"posts.post.create\") or one record/named type (e.g. \"posts.post\", \"Status\").",
      "inputSchema": {
        "type": "object",
        "properties": { "name": { "type": "string" } },
        "required": ["name"],
        "additionalProperties": false
      }
    },
    {
      "name": "ash_lua_eval",
      "description": "Evaluate a Lua script against the application's Ash domains. The script is run with the current user's actor / tenant / context.",
      "inputSchema": {
        "type": "object",
        "properties": { "script": { "type": "string" } },
        "required": ["script"],
        "additionalProperties": false
      }
    }
  ]
}
All three back directly onto the public AshLua API:
	MCP tool	Maps to
	ash_lua_list_callables	AshLua.Docs.list_callables(otp_app: app) + list_types/1
	ash_lua_get_docs	AshLua.Docs.callable_doc/2 or AshLua.Docs.type_doc/2
	ash_lua_eval	AshLua.eval!(script, otp_app: app, actor: ..., tenant: ...)

An example LLM workflow
A user asks: "How many overdue, high-priority todos do I have, and what's the
average age of the oldest five?"
The model probes the surface, then writes the script:
LLM → ash_lua_list_callables()
←   ["work.todo.read", "work.todo.create", ...]

LLM → ash_lua_get_docs("work.todo.read")
←   # `work.todo.read` ... (the markdown ash_lua generates today)

LLM → ash_lua_get_docs("work.todo")
←   # Record type `work.todo` — fields include `priority`, `due_date`, `created_at`, ...

LLM → ash_lua_eval(script = """
  local overdue = assert(work.todo.read({
    filter    = { priority = "high", completed = false,
                  due_date = { less_than = today() } },
    operation = "count"
  }))

  local sample = assert(work.todo.read({
    filter = { priority = "high", completed = false,
               due_date = { less_than = today() } },
    sort   = "created_at",
    limit  = 5,
    fields = { "created_at" }
  }))

  return overdue, sample
""")
←   { result = { 12, [<5 todo records>] }, err = nil }
The model then takes the structured result and produces the answer. Crucially,
every Ash call still went through that user's actor and tenant — the LLM
never sees credentials, never bypasses authorization, and never makes up a
field name (the docs gave it the real surface up front).
Why route LLMs through Lua instead of one-tool-per-action
When the LLM has one tool per action, it composes by making N tool calls and
doing arithmetic in its head between them. That's slow, expensive, and
error-prone — especially for any answer that requires combining results.
When the LLM has one tool that takes Lua, it composes inside the script. One
round-trip, one set of host-supplied identities, and the result is a real
value computed against the real database. The model still uses get_docs to
discover the surface — but instead of stitching results together itself, it
writes the stitching as code.
This pattern is what AshLua was built for.


  

    Change Log

All notable changes to this project will be documented in this file.
See Conventional Commits for commit guidelines.
v0.1.0 (2026-05-18)
Improvements:
	ash_ai integration by @zachdaniel

	add docs, field selection, filtering and more by @zachdaniel

	initial featureset by @zachdaniel
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Generates Lua-side API documentation suitable for an MCP search_docs / get_docs
surface (notably for ash_ai).
The rendered output is intended for external consumers — humans reading hexdocs or
LLM clients picking which callable to invoke — so it deliberately avoids internal
vocabulary. Operations are described as get / list / create / update /
delete / call; stored, computed, and summary fields are all just "fields";
related records are described by cardinality and a link to the related record
type's page.
	topics/1 lists general topics of functionality, e.g. "filters",
"pagination", "error-handling"; topic_doc/2 renders one.
	list_callables/1 and list_types/1 enumerate the documentable surface.
	callable_doc/2 renders one operation (e.g. "posts.post.create").
	type_doc/2 renders one type (record type identified by its Lua path
"posts.post", or named type by its readable name).
	full_doc/1 concatenates everything into a single page.
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        callable_doc(manifest_or_opts, path)

      


        Renders the markdown for one operation, addressed by its dotted path.



    


    
      
        full_doc(manifest_or_opts)

      


        Renders a single page containing every operation and every type.



    


    
      
        list_callables(manifest_or_opts)

      


        Returns the dotted callable paths (e.g. "posts.post.create") exposed to Lua,
in stable sorted order.



    


    
      
        list_types(manifest_or_opts)

      


        Returns the documentable type identifiers — record types as their Lua path
(e.g. "posts.post") and named types by their readable name (e.g. "PostStatus").
Sorted.



    


    
      
        search(manifest_or_opts, term)

      


        Searches the documentable surface for entries matching term.



    


    
      
        topic_doc(arg1 \\ [], id)

      


        Renders the markdown for one general topic by name.



    


    
      
        topics(manifest_or_opts \\ [])

      


        Returns the available general-topic identifiers in stable sorted order.



    


    
      
        type_doc(manifest_or_opts, identifier)

      


        Renders the markdown for one type. Accepts either
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      manifest_or_opts()



        
          
        

    

  


  

      

          @type manifest_or_opts() :: Ash.Info.Manifest.t() | keyword()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      callable_doc(manifest_or_opts, path)



        
          
        

    

  


  

      

          @spec callable_doc(manifest_or_opts(), String.t()) ::
  {:ok, String.t()} | {:error, :not_found}


      


Renders the markdown for one operation, addressed by its dotted path.
Returns {:ok, markdown} or {:error, :not_found}.

  



  
    
      
    
    
      full_doc(manifest_or_opts)



        
          
        

    

  


  

      

          @spec full_doc(manifest_or_opts()) :: String.t()


      


Renders a single page containing every operation and every type.
The "Named types" section is omitted when there are none.

  



  
    
      
    
    
      list_callables(manifest_or_opts)



        
          
        

    

  


  

      

          @spec list_callables(manifest_or_opts()) :: [String.t()]


      


Returns the dotted callable paths (e.g. "posts.post.create") exposed to Lua,
in stable sorted order.

  



  
    
      
    
    
      list_types(manifest_or_opts)



        
          
        

    

  


  

      

          @spec list_types(manifest_or_opts()) :: [String.t()]


      


Returns the documentable type identifiers — record types as their Lua path
(e.g. "posts.post") and named types by their readable name (e.g. "PostStatus").
Sorted.

  



  
    
      
    
    
      search(manifest_or_opts, term)



        
          
        

    

  


  

      

          @spec search(manifest_or_opts(), String.t()) :: String.t()


      


Searches the documentable surface for entries matching term.
Returns markdown — a header plus a bulleted list of matching callables,
record types, named types, and topics, ranked by relevance. The list is
intended as a discovery aid: the LLM (or human) picks one name and follows
up with callable_doc/2 / type_doc/2 / topic_doc/2 for the full page.
An empty / blank term returns an empty result page. The match limit is 20.

  



    

  
    
      
    
    
      topic_doc(arg1 \\ [], id)



        
          
        

    

  


  

      

          @spec topic_doc(manifest_or_opts(), String.t()) ::
  {:ok, String.t()} | {:error, :not_found}


      


Renders the markdown for one general topic by name.
Returns {:ok, markdown} or {:error, :not_found}.

  



    

  
    
      
    
    
      topics(manifest_or_opts \\ [])



        
          
        

    

  


  

      

          @spec topics(manifest_or_opts()) :: [String.t()]


      


Returns the available general-topic identifiers in stable sorted order.
Topics are short reference pages — explanations of how reserved input keys
work, the error-handling convention, etc. — rather than per-callable or
per-type pages.

  



  
    
      
    
    
      type_doc(manifest_or_opts, identifier)



        
          
        

    

  


  

      

          @spec type_doc(manifest_or_opts(), String.t() | module()) ::
  {:ok, String.t()} | {:error, :not_found}


      


Renders the markdown for one type. Accepts either:
	A Lua path string like "posts.post" (record type).
	A named-type readable name (the :name field on Ash.Info.Manifest.Type).
	A module — looked up first as a named type, then as a record type.

Returns {:ok, markdown} or {:error, :not_found}.

  


        

      


  

    
AshLua.Domain 
    



      
Extension that exposes an Ash domain's resources to Lua scripts evaluated through AshLua.eval!/2.
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        lua(body)

      


    





      


      
        Functions


        


  
    
      
    
    
      lua(body)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
AshLua.Domain.Info 
    



      
Introspection helpers for AshLua.Domain.

      


      
        Summary


  
    Functions
  


    
      
        name(domain)

      


        The Lua table name to expose this domain under.



    





      


      
        Functions
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          @spec name(Ash.Domain.t() | Spark.Dsl.t()) :: String.t()


      


The Lua table name to expose this domain under.
Falls back to snake_case of the domain module's last segment if not explicitly configured.

  


        

      


  

    
AshLua.Encoder 
    



      
Conversions between Elixir/Ash values and the plain shapes that :luerl (via the :lua package)
can encode as Lua tables.
Lua doesn't have atoms or sigils — atoms are rendered as strings, Decimal/Date/DateTime/
NaiveDateTime/Time as their canonical string forms, and structs as plain attribute maps
(no relationships, no calculations, no aggregates unless they happen to be already loaded as a
field value).

      


      
        Summary


  
    Functions
  


    
      
        decode_input(value)

      


        Decodes a Lua-side input value into the shape Ash actions expect for params/arguments.



    


    
      
        encode_error(error)

      


        Encodes an Ash error tree into a Lua-friendly table.



    


    
      
        encode_result(value)

      


        Encodes an Ash action result to a Lua-friendly value (plain Elixir maps/lists/primitives
that Lua.encode!/2 knows how to convert).



    


    
      
        encode_with_template(value, template)

      


        Encodes a result against a template produced by AshLua.Fields.for_action/4.
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      decode_input(value)



        
          
        

    

  


  

      

          @spec decode_input(term()) :: term()


      


Decodes a Lua-side input value into the shape Ash actions expect for params/arguments.
Luerl decodes Lua tables as a list of two-tuples — keyed by integers for sequences and by
strings for maps. We normalize:
	integer-keyed (sequence) tables → plain lists, sorted by index
	string-keyed tables → maps with string keys (Ash accepts string-keyed params)
	empty tables → empty maps (Ash actions are always invoked with a map of params)

Recurses into values.

  



  
    
      
    
    
      encode_error(error)



        
          
        

    

  


  

      

          @spec encode_error(term()) :: map()


      


Encodes an Ash error tree into a Lua-friendly table.
Walks Ash.Error.Invalid/Ash.Error.Forbidden classes to their leaves, then dispatches each
leaf through the AshLua.Error protocol. Leaves without a protocol impl render as an opaque
"unknown error" entry with a uuid that's logged via Logger.warning/1 so operators can
correlate the surfaced uuid with full stacktrace details.
The envelope carries a class tag ("invalid" | "forbidden" | "framework" | "unknown")
and the full per-error list in errors. Consumers that want a one-line summary should pick
the appropriate entry from errors themselves rather than read a top-level message — joining
or first-pick'ing here would silently mislead in the multi-error case.

  



  
    
      
    
    
      encode_result(value)



        
          
        

    

  


  

      

          @spec encode_result(term()) :: term()


      


Encodes an Ash action result to a Lua-friendly value (plain Elixir maps/lists/primitives
that Lua.encode!/2 knows how to convert).

  



  
    
      
    
    
      encode_with_template(value, template)



        
          
        

    

  


  

      

          @spec encode_with_template(term(), term()) :: term()


      


Encodes a result against a template produced by AshLua.Fields.for_action/4.
Walks the template recursively, pulling only the requested fields from records,
typed maps, tuples, and union values. :passthrough template nodes fall back to
the unconstrained encode_result/1 path.

  


        

      


  

    
AshLua.Error protocol
    



      
Protocol for rendering Ash errors into the Lua-side error shape.
Each to_error/1 impl returns a map with these keys (all strings on the Lua side):
	:message — the human-readable message to surface
	:short_message — a terse variant suitable for tooltips/logs
	:code — a stable, machine-readable identifier (e.g. "invalid_argument", "required", "not_found")
	:fields — list of atom field names this error relates to (may be empty)
	:vars — additional template/context variables interpolatable into message

Errors without an impl fall through to an opaque "unknown error" entry in the encoder.
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        t()

      


        All the types that implement this protocol.
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          @type t() :: term()


      


All the types that implement this protocol.
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      to_error(exception)



        
          
        

    

  


  

      

          @spec to_error(term()) :: %{
  message: String.t(),
  short_message: String.t(),
  code: String.t(),
  fields: [atom()],
  vars: map()
}


      



  


        

      


  

    
AshLua.EvalActions 
    



      
Resource extension that synthesizes :eval and :docs generic actions for
driving an LLM agent against a scoped Lua surface.
defmodule MyApp.Agents.MCPActions do
  use Ash.Resource, extensions: [AshLua.EvalActions]

  eval_actions do
    resource MyApp.Posts.Post, actions: [:read, :get_statistics]
    resource MyApp.Posts.Comment, actions: [:read]
  end
end
The synthesized actions inherit the caller's actor / tenant / context — both
the script body and the documentation rendering are constrained to the
configured (resource, action) pairs, and every Ash call inside the Lua
script flows through the standard authorization machinery.
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AshLua.EvalActions.Expose 
    



      
Internal struct backing one resource Mod, actions: [...] entry inside an
eval_actions do ... end block.
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          @type t() :: %AshLua.EvalActions.Expose{
  __spark_metadata__: term(),
  actions: [atom()] | :all,
  resource: module()
}


      



  


        

      


  

    
AshLua.EvalActions.Info 
    



      
Introspection helpers for the AshLua.EvalActions extension.
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        action_entrypoints(resource)

      


        Returns the {resource, action} tuples to filter the manifest by — one per
declared (resource, action) pair. :all expands to every public action on
the resource at the time of expansion.



    


    
      
        docs_action_name(resource)

      


        Name of the synthesized docs action. Defaults to :docs.



    


    
      
        eval_action_name(resource)

      


        Name of the synthesized eval action. Defaults to :eval.



    


    
      
        exposes(resource)

      


        Returns the configured %Expose{} entries (one per resource ... entry).



    


    
      
        otp_app(resource)

      


        OTP app to scan when building the manifest for :eval / :docs.



    





      


      
        Functions


        


  
    
      
    
    
      action_entrypoints(resource)



        
          
        

    

  


  

      

          @spec action_entrypoints(Ash.Resource.t() | Spark.Dsl.t()) :: [{module(), atom()}]


      


Returns the {resource, action} tuples to filter the manifest by — one per
declared (resource, action) pair. :all expands to every public action on
the resource at the time of expansion.

  



  
    
      
    
    
      docs_action_name(resource)



        
          
        

    

  


  

      

          @spec docs_action_name(Ash.Resource.t() | Spark.Dsl.t()) :: atom()


      


Name of the synthesized docs action. Defaults to :docs.

  



  
    
      
    
    
      eval_action_name(resource)



        
          
        

    

  


  

      

          @spec eval_action_name(Ash.Resource.t() | Spark.Dsl.t()) :: atom()


      


Name of the synthesized eval action. Defaults to :eval.
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          @spec exposes(Ash.Resource.t() | Spark.Dsl.t()) :: [AshLua.EvalActions.Expose.t()]


      


Returns the configured %Expose{} entries (one per resource ... entry).

  



  
    
      
    
    
      otp_app(resource)



        
          
        

    

  


  

      

          @spec otp_app(Ash.Resource.t() | Spark.Dsl.t()) :: atom() | nil


      


OTP app to scan when building the manifest for :eval / :docs.
Falls back to the resource's domain's :otp_app when not explicitly configured.

  


        

      


  

    
AshLua.EvalActions.Run.Docs 
    



      
Implementation backing the synthesized :docs action.
Returns markdown for the scoped Lua surface, in one of three modes:
	search set — runs AshLua.Docs.search/2 over the scoped surface
and returns a ranked list of matches. The list is intended as a
discovery aid; follow up with the same action using name set to one
of the returned ids.
	name set — resolves against the scoped manifest and returns the
focused page (callable, record-type, named-type, or topic).
	neither set — returns the full scoped page (AshLua.Docs.full_doc/1).

Passing both name and search is an error.

      




  

    
AshLua.EvalActions.Run.Eval 
    



      
Implementation backing the synthesized :eval action.
Evaluates the script through AshLua.eval!/2 against a manifest scoped to
the eval_actions configuration, with the caller's actor / tenant / context
threaded through.
The action returns a typed map %{result, error} mirroring the in-script
(result, err) convention — successful runs populate result; failed runs
populate error.

      




  

    
AshLua.Fields 
    



      
Manifest-driven field selection for Lua-side queries.
Translates a fields tree supplied by a Lua script into the three things Ash needs:
	select — the list of attribute atoms to pass to Ash.Query.select/2
	load   — the load statement to pass to Ash.Query.load/2 (or Ash.Changeset.load/2)
	template — an opaque structure the encoder walks to emit only the requested fields

The Lua side accepts a list of strings and one-key maps:
fields = {
  "id", "title",
  { author = { "id", "name" } },                          -- nested relationship
  { comments = { "id", "body" } },                        -- has_many
  { title_prefixed = { args = { prefix = "x: " } } },     -- calc with args
  { metadata = { "priority", "category" } },              -- typed map sub-selection
  { coordinates = { "latitude", "longitude" } },          -- typed tuple
  { content = { text = { "body" } } },                    -- union member sub-selection
}
Default (no fields provided) returns primary-key attributes only for resource records.
For non-resource return types (typed map, tuple, primitive, etc.) the whole value is
rendered.
Type dispatch and template construction are driven entirely from
Ash.Info.Manifest.generate/1 IR — no Ash.Resource.Info.* traversal here.
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        for_action(manifest, resource, action, requested)

      


        Builds {select, load, template} for the given resource + action.



    


    
      
        parse(list)

      


        Parses a Lua-decoded fields input into the internal AST.
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          @spec for_action(Ash.Info.Manifest.t(), atom(), Ash.Info.Manifest.Action.t(), term()) ::
  {:ok, {[atom()], term(), term()}} | {:error, term()}


      


Builds {select, load, template} for the given resource + action.
requested is the already-decoded Lua input (the value of the fields key) — either
nil/empty (defaults apply) or a list of items produced by AshLua.Encoder.decode_input/1.

  



  
    
      
    
    
      parse(list)



        
          
        

    

  


  

      

          @spec parse(term()) :: {:ok, :default | list()} | {:error, term()}


      


Parses a Lua-decoded fields input into the internal AST.
Returns {:ok, :default} when no fields were supplied, {:ok, ast} otherwise.

  


        

      


  

    
AshLua.Resource 
    



      
Extension that exposes a single Ash resource's public actions to Lua scripts.
Used in conjunction with AshLua.Domain on the resource's owning domain.
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      lua(body)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
AshLua.Resource.Info 
    



      
Introspection helpers for AshLua.Resource.

      


      
        Summary
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        expose?(resource)

      


        Whether the resource should be exposed to Lua. Defaults to true.



    


    
      
        name(resource)

      


        The Lua key (under the domain table) to expose this resource as.



    





      


      
        Functions


        


  
    
      
    
    
      expose?(resource)



        
          
        

    

  


  

      

          @spec expose?(Ash.Resource.t() | Spark.Dsl.t()) :: boolean()


      


Whether the resource should be exposed to Lua. Defaults to true.

  



  
    
      
    
    
      name(resource)



        
          
        

    

  


  

      

          @spec name(Ash.Resource.t() | Spark.Dsl.t()) :: String.t()


      


The Lua key (under the domain table) to expose this resource as.
Falls back to snake_case of the resource module's last segment.

  


        

      


  

    
AshLua.Runtime 
    



      
Builds a Lua VM with Ash action bindings derived from Ash.Info.Manifest.generate/1 and
dispatches calls through to Ash with consistent actor / tenant / context plumbing.
Lua surface
local user, err = accounts.user.create({ name = "Zach" })
assert(accounts.todo.complete({ id = todo.id }))      -- raises on error
Action callables always return (result, nil) on success and (nil, err_table) on failure;
wrap a call in assert() for raise semantics.
Actor, tenant, and context are host-supplied via the eval opts and are never reflected to or
mutable from the script.
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    Functions
  


    
      
        build(opts)

      


        Builds a %Lua{} VM with Ash bindings installed.



    


    
      
        eval!(script, opts)

      


        Evaluates a Lua script string against a VM built from opts.
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          @spec build(keyword()) :: Lua.t()


      


Builds a %Lua{} VM with Ash bindings installed.
Options
	:otp_app (required) — passed through to Ash.Info.Manifest.generate/1.
	:actor, :tenant, :context — host-supplied; merged into every Ash call.
	:manifest — pre-built %Ash.Info.Manifest{} (skips regeneration).
	:lua — pre-built %Lua{} to install bindings on. Defaults to Lua.new/0.


  



  
    
      
    
    
      eval!(script, opts)



        
          
        

    

  


  

      

          @spec eval!(
  String.t(),
  keyword()
) :: {list(), Lua.t()}


      


Evaluates a Lua script string against a VM built from opts.
Returns {results, lua} like Lua.eval!/2.

  


        

      


  

    
AshLua.Type behaviour
    



      
Extends an Ash type with Lua-facing metadata.
Add use AshLua.Type to a custom type module (typically alongside
use Ash.Type or use Ash.Type.NewType) and implement type_name/0 to
control the name surfaced in generated documentation (AshLua.Docs) for
that type.
defmodule MyApp.Slug do
  use Ash.Type.NewType, subtype_of: :string
  use AshLua.Type

  @impl AshLua.Type
  def type_name, do: "slug"
end
When a module does not implement type_name/0, the default name is derived
from the module itself: the last module segment, with Ash.Type. prefixed
modules underscored (Ash.Type.UUID → "uuid", Ash.Type.Boolean →
"boolean").
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        type_name(module)

      


        Returns the Lua-facing type name for the given module.
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          @callback type_name() :: String.t()
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      type_name(module)



        
          
        

    

  


  

      

          @spec type_name(module()) :: String.t()


      


Returns the Lua-facing type name for the given module.
Uses the module's type_name/0 callback when defined, otherwise derives
a name from the module itself.

  


        

      


  

    
AshLua 
    



      
AshLua exposes Ash actions to Lua scripts evaluated through the lua
Elixir package, ensuring a consistent actor / tenant / context are propagated into every Ash call.
The Lua surface is derived from Ash.Info.Manifest.generate/1 — every public action becomes a
callable at <domain>.<resource>.<action> (names overridable via the AshLua.Domain and
AshLua.Resource DSL extensions).
Example
defmodule MyApp.Accounts do
  use Ash.Domain, otp_app: :my_app, extensions: [AshLua.Domain]

  resources do
    resource MyApp.Accounts.User
  end
end

defmodule MyApp.Accounts.User do
  use Ash.Resource,
    domain: MyApp.Accounts,
    extensions: [AshLua.Resource]

  # ... attributes / actions ...
end

AshLua.eval!("""
  local user, err = accounts.user.create({ name = "Zach" })
  assert(err == nil)
  return user.id
""", otp_app: :my_app, actor: current_user)
Action callables always return (result, nil) on success and (nil, err_table) on failure.
Wrap a call in Lua's built-in assert() for raise semantics:
local user = assert(accounts.user.create({ name = "Zach" }))
Actor / tenant / context
All three are host-supplied via the eval opts and are never reflected to or mutable from the
script — there is no way for a Lua script to read or change the actor, tenant, or context.
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        eval!(script, opts)

      


        Evaluates a Lua script in a freshly-built VM and returns {results, %Lua{}}.



    


    
      
        new(opts \\ [])

      


        Builds a %Lua{} VM with Ash bindings installed, ready for repeated Lua.eval!/2 calls.
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      eval!(script, opts)



        
          
        

    

  


  

      

          @spec eval!(
  String.t(),
  keyword()
) :: {list(), Lua.t()}


      


Evaluates a Lua script in a freshly-built VM and returns {results, %Lua{}}.
Options
	:otp_app (required unless :manifest is given) — passed to Ash.Info.Manifest.generate/1.
	:actor, :tenant, :context — host-supplied; merged into every Ash call.
	:manifest — a pre-built %Ash.Info.Manifest{} to skip regeneration.
	:lua — a pre-built %Lua{} to install bindings on (e.g. with extra Lua.set!/3 callbacks).
	:decode — forwarded to Lua.eval!/3; defaults to true.


  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Builds a %Lua{} VM with Ash bindings installed, ready for repeated Lua.eval!/2 calls.
Accepts the same :otp_app / :actor / :tenant / :context / :manifest / :lua
options as eval!/2.

  


        

      


  

    
AshLua.Errors.FieldsError exception
    



      
An error raised during field-selection parsing / validation, carrying the
user-facing message, stable code, and any field names + interpolation
context the throw site knew about.
The AshLua.Error protocol impl unwraps this directly to the standard
error shape — no central switch over internal tags.
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      t()



        
          
        

    

  


  

      

          @type t() :: %AshLua.Errors.FieldsError{
  __exception__: true,
  code: String.t(),
  fields: [String.t()],
  message: String.t(),
  short_message: String.t(),
  vars: map()
}


      



  


        

      


  

    
mix ash_lua.install 
    



      
Installs AshLua. Should be run with mix igniter.install ash_lua
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