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    Lemma

Elixir client for the Lemma rules engine, via precompiled NIFs.
Requirements
	Elixir >= 1.14

Precompiled NIF binaries are downloaded automatically for macOS (arm64/x86_64), Linux (gnu x86_64 and arm64), and Windows (arm64/x86_64).
Development
To compile the NIF from source (contributors), set LEMMA_BUILD_NIF=1 and have Rust stable on PATH:
LEMMA_BUILD_NIF=1 mix compile

Pre-commit check (format, locked deps, compile, ExUnit):
mix precommit

Builds the NIF from source when no checksum file is present (typical in this repo).
Installation
Add to mix.exs:
def deps do
  [
    {:lemma_engine, "~> 0.9"}
  ]
end
Or from git:
{:lemma_engine, git: "https://github.com/lemma/lemma", sparse: "engine/packages/hex"}
Usage
# Create an engine
{:ok, engine} = Lemma.new()

# Load inline source
:ok = Lemma.load(engine, """
spec pricing
data quantity: number
data price: 10
rule total: quantity * price
rule discount: 0
  unless quantity >= 10 then 5
  unless quantity >= 50 then 15
""")

# Or load labeled paths / dependencies in one planning pass
:ok = Lemma.load(engine, %{"pricing.lemma" => pricing_source})

# Run with data
{:ok, response} =
  Lemma.run(
    engine,
    %{spec: "pricing"},
    %{data: %{"quantity" => "25"}, explain: false}
  )

# List loaded specs (grouped by repository)
{:ok, groups} = Lemma.list(engine)
# [%{repository: nil, specs: [...]}, %{repository: "lemma", specs: [...]}, ...]
{:ok, show} = Lemma.show(engine, nil, "pricing")

# Canonical Lemma source
{:ok, source} = Lemma.source(engine, nil, "pricing")

# Format source code (no engine needed)
{:ok, formatted} = Lemma.format("spec foo\ndata x: 1\nrule y: x + 1")

# Clean up
:ok = Lemma.remove(engine, nil, "pricing", "2025-01-01")
API
	Function	Description
	Lemma.new/1	Create engine (optional limits map)
	Lemma.limits/1	Current resource limits
	Lemma.load/2	Load sources: binary (volatile); map (lexicographic label order) or list of {label, code} (caller order)
	Lemma.install/2-3	Download a repository from LemmaBase ({:ok, map} with :source / :id); optional transport fun; does not load
	Lemma.list/1	List loaded specs (includes embedded lemma / spec units)
	Lemma.show/4	Spec interface and temporal window (repository, spec, effective)
	Lemma.source/4	Formatted canonical Lemma source
	Lemma.run/3	Evaluate a spec (target + options maps; explain: true adds per-rule explanation trees)
	Lemma.remove/4	Remove a spec from the engine
	Lemma.update/3-4	Upsert identities from code; Path/Dependency prune siblings
	Lemma.quality/1	Structural quality recommendations across loaded specs (advisory only)
	Lemma.format/1	Format Lemma source code (no engine needed)

See Lemma module docs for full typespecs and options.
Data values
Data values passed to Lemma.run/3 must be strings or integers. Elixir floats (IEEE 754 doubles) are rejected to prevent silent precision loss: pass decimal values as strings instead:
Lemma.run(engine, %{spec: "pricing"}, %{data: %{"rate" => "0.075"}, explain: false})   # correct
Lemma.run(engine, %{spec: "pricing"}, %{data: %{"quantity" => 42}, explain: false})     # correct (integer)
Lemma.run(engine, %{spec: "pricing"}, %{data: %{"rate" => 0.075}, explain: false})      # raises: use string
With explain: true, each rule result may include an explanation object matching api.v1.json (RuleResult.explanation).
Engine lifecycle
Each Lemma.new/1 call creates an independent engine. The engine reference is safe to use from a single process. For shared access across processes, wrap it in a GenServer.
License
Apache-2.0


  

    
Lemma 
    



      
Lemma rules engine for Elixir.
Wraps the Lemma engine (Rust) via NIFs. Create an engine, load sources,
run evaluations, and show specs.
Example
{:ok, engine} = Lemma.new()
:ok = Lemma.load(engine, "spec foo\ndata x: 1\nrule y: x + 1")
{:ok, response} = Lemma.run(engine, %{spec: "foo"}, %{data: %{}})
# response is a map from decoded JSON
Engine lifecycle
Each engine is an opaque resource. Do not share the same engine ref across
processes unless you serialize access (e.g. via a GenServer).
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        Formats Lemma source code. Does not require an engine instance.
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        Restore an engine from snapshot/1 bytes.
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        Downloads a repository from LemmaBase.
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        Returns the engine's configured resource limits.
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        Lists loaded specs grouped by repository (metadata only).
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        Loads Lemma source(s).
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        Creates a new engine. Optionally pass a map of resource limits; omitted keys use defaults.
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        remove(engine, repository, spec, effective)

      


        Removes a temporal spec slice.



    


    
      
        run(engine, target, options \\ %{})

      


        Runs a spec.
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        Returns spec interface and temporal window at effective.
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        Persist parsed specs + plans + limits as opaque bytes. Restore with from_snapshot/1.
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        Returns formatted canonical Lemma source.
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        Replaces identities in code (atomic upsert; Path/Dependency prune siblings).
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          @type limits_map() :: %{required(String.t()) => pos_integer()} | nil
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      spec_name()



        
          
        

    

  


  

      

          @type spec_name() :: String.t()
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          @spec format(String.t()) :: {:ok, String.t()} | {:error, term()}


      


Formats Lemma source code. Does not require an engine instance.
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          @spec from_snapshot(binary()) :: {:ok, engine()} | {:error, map()}


      


Restore an engine from snapshot/1 bytes.
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          @spec install(engine(), String.t(), (String.t(), [{String.t(), String.t()}] -> term())) ::
  {:ok, map()} | {:error, [map()]}


      


Downloads a repository from LemmaBase.
Returns {:ok, %{source: source, id: id}} (atom keys). Does not load the engine
and does not write lemma_deps/. Call load/2 with the returned id as the
source label before loading workspace specs that uses it.
transport is a 2-arity function (url, headers) -> {:ok, status, headers, body} | {:error, message}.
Default is Lemma.Transport.get/2 (Req).
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          @spec limits(engine()) :: {:ok, map()} | {:error, term()}


      


Returns the engine's configured resource limits.

  



  
    
      
    
    
      list(engine)



        
          
        

    

  


  

      

          @spec list(engine()) :: {:ok, [map()]} | {:error, term()}


      


Lists loaded specs grouped by repository (metadata only).
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          @spec load(engine(), String.t()) :: :ok | {:error, [map()]}


          @spec load(engine(), map() | [{String.t(), String.t()}]) :: :ok | {:error, [map()]}


      


Loads Lemma source(s).
	binary → one volatile source in the default repository
	[{label, code}, ...] → labeled sources in caller list order
	map → labeled sources in lexicographic label order (BEAM maps have no insertion order)
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          @spec new(limits_map()) :: {:ok, engine()} | {:error, term()}


      


Creates a new engine. Optionally pass a map of resource limits; omitted keys use defaults.
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          @spec quality(engine()) :: {:ok, [map()]} | {:error, term()}


      


Structural quality recommendations across loaded specs. Advisory only.
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          @spec remove(engine(), repository(), spec_name(), String.t() | nil) ::
  :ok | {:error, term()}


      


Removes a temporal spec slice.
Positional args: repository, spec, effective.
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          @spec run(engine(), map(), map()) :: {:ok, map()} | {:error, term()}


      


Runs a spec.
target is %{repo: repository | nil, spec: name, effective: datetime | nil}.
options is %{data: map, rules: [String.t()] | nil, explain: boolean} (defaults apply when omitted).
Each rule result may include missing_data (unbound input keys as strings). Types,
filled literals, and suggestions are on show/4 only — not on the evaluate response.
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          @spec show(engine(), repository(), spec_name(), String.t() | nil) ::
  {:ok, map()} | {:error, term()}


      


Returns spec interface and temporal window at effective.
Positional args: repository, spec, effective.
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          @spec snapshot(engine()) :: {:ok, binary()} | {:error, map()}


      


Persist parsed specs + plans + limits as opaque bytes. Restore with from_snapshot/1.
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          @spec source(engine(), repository(), spec_name() | nil, String.t() | nil) ::
  {:ok, String.t()} | {:error, term()}


      


Returns formatted canonical Lemma source.
Omit spec for whole-repository text. When spec is set, effective selects the slice.
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          @spec update(engine(), repository(), String.t(), String.t() | nil) ::
  :ok | {:error, [map()]}


      


Replaces identities in code (atomic upsert; Path/Dependency prune siblings).
attribute is the source label (path or @owner/repo). Omit (nil) for a volatile source.

  


        

      


  

    
Lemma.EngineError 
    



      
Structured engine error as returned by NIF error paths (load, show, run,
format, …). Keys are atoms (Rustler encoding), not JSON strings.
Call from_map/1 on an error map (or each element of a load-error list) to get
a typed struct.
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        Builds a Lemma.EngineError from an atom-keyed error map returned by a NIF.
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          @type source() :: %{
  attribute: String.t(),
  line: non_neg_integer(),
  column: non_neg_integer(),
  length: non_neg_integer()
}
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          @type t() :: %Lemma.EngineError{
  actual_value: String.t() | nil,
  kind: String.t(),
  limit_name: String.t() | nil,
  limit_value: String.t() | nil,
  message: String.t(),
  registry_kind: String.t() | nil,
  related_data: String.t() | nil,
  related_spec: String.t() | nil,
  repository: String.t() | nil,
  request_kind: String.t() | nil,
  source: source() | nil,
  spec: String.t() | nil,
  suggestion: String.t() | nil
}
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          @spec from_map(map()) :: t()


      


Builds a Lemma.EngineError from an atom-keyed error map returned by a NIF.
Raises KeyError if :kind or :message is missing.
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Pure Lemma MCP tools: engine + JSON args in, catalog or tool result text out.
Read tools mirror the engine catalog: run, list, show, source,
check, guide. Admin/write tools stay in the CLI MCP server only.
run/2 always includes explanations and returns formatted ASCII trees
(plus a Missing data block when inputs are unbound). Args match SDK run:
  spec, optional repository, rules, data (object), effective.
Do not pass explain.
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        Deprecated alias of run/2. Prefer Lemma.Mcp.run/2.
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          @spec check(args()) ::
  {:ok, String.t()}
  | {:error, :invalid_arguments | :not_found | :diagnostics, String.t()}
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          @spec evaluate(engine(), args()) ::
  {:ok, String.t()}
  | {:error, :invalid_arguments | :not_found | :diagnostics, String.t()}


      


Deprecated alias of run/2. Prefer Lemma.Mcp.run/2.
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          @spec guide(args()) ::
  {:ok, String.t()}
  | {:error, :invalid_arguments | :not_found | :diagnostics, String.t()}
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          @spec list(engine(), args()) ::
  {:ok, String.t()}
  | {:error, :invalid_arguments | :not_found | :diagnostics, String.t()}
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          @spec list_resources() :: {:ok, [map()]} | {:error, term()}
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          @spec list_tools() :: {:ok, [map()]} | {:error, term()}
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          @spec read_resource(String.t()) ::
  {:ok, String.t()} | {:error, :unknown_uri, String.t()}
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          @spec run(engine(), args()) ::
  {:ok, String.t()}
  | {:error, :invalid_arguments | :not_found | :diagnostics, String.t()}
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          @spec show(engine(), args()) ::
  {:ok, String.t()}
  | {:error, :invalid_arguments | :not_found | :diagnostics, String.t()}
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          @spec source(engine(), args()) ::
  {:ok, String.t()}
  | {:error, :invalid_arguments | :not_found | :diagnostics, String.t()}
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OpenAPI and temporal API docs helpers (lemma_openapi crate). Separate from core [Lemma] runtime.
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        generate_openapi(engine, opts \\ [])

      


        Generates an OpenAPI 3.1 JSON document for the loaded specs (Lemma HTTP API shape).



    


    
      
        temporal_api_sources(engine)

      


        Temporal version options for API docs (same boundaries as lemma serve / Scalar).
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          @spec generate_openapi(Lemma.engine(), keyword()) :: {:ok, map()} | {:error, term()}


      


Generates an OpenAPI 3.1 JSON document for the loaded specs (Lemma HTTP API shape).
Options: :explain (boolean, default false), :effective (datetime string or nil for "now").
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          @spec temporal_api_sources(Lemma.engine()) :: {:ok, [map()]} | {:error, term()}


      


Temporal version options for API docs (same boundaries as lemma serve / Scalar).
Returns a list of maps with string keys "title" and "slug". Slug "now" means the
latest interface at request time; other slugs match effective strings for generate_openapi/2.

  


        

      


  

    
Lemma.Response 
    



      
Typed projection of the JSON map returned by Lemma.run/3: evaluated rule
results and the resolved temporal window of the spec version actually run.
Lemma.run/3 itself still returns the plain decoded JSON map for backward
compatibility; call from_map/1 on that map to get a typed struct.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(map)

      


        Builds a Lemma.Response from the map decoded from Lemma.run/3's JSON.
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          @type t() :: %Lemma.Response{
  effective: String.t(),
  results: %{optional(String.t()) => Lemma.RuleResult.t()},
  spec: String.t(),
  spec_effective_from: String.t() | nil,
  spec_effective_to: String.t() | nil
}
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          @spec from_map(map()) :: t()


      


Builds a Lemma.Response from the map decoded from Lemma.run/3's JSON.
Raises KeyError if a required field (spec, effective, results) is
missing — that shape never comes from a real Lemma.run/3 call.

  


        

      


  

    
Lemma.RuleResult 
    



      
One rule result from Lemma.run/3, as returned in Lemma.Response.results.
Value fields (measure, ratio, number, …) mirror the flattened Rust
RuleResultValue. explanation is the raw explanation JSON map when present
(tagged by "type"); pattern-match on that tag directly.
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        t()
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        from_map(map)

      


        Builds a Lemma.RuleResult from one value of the decoded Lemma.run/3 JSON
"results" map. Optional fields are absent (not null) from the API JSON when
unset; Map.get/3 yields nil for those.
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          @type t() :: %Lemma.RuleResult{
  boolean: boolean() | nil,
  calendar: map() | nil,
  date: String.t() | nil,
  display: String.t() | nil,
  explanation: map() | nil,
  measure: %{optional(String.t()) => String.t()} | nil,
  missing_data: [String.t()] | nil,
  number: String.t() | nil,
  range: map() | nil,
  ratio: %{optional(String.t()) => String.t()} | nil,
  rule_type: String.t(),
  text: String.t() | nil,
  time: String.t() | nil,
  veto_reason: String.t() | nil,
  vetoed: boolean()
}
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          @spec from_map(map()) :: t()


      


Builds a Lemma.RuleResult from one value of the decoded Lemma.run/3 JSON
"results" map. Optional fields are absent (not null) from the API JSON when
unset; Map.get/3 yields nil for those.
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Typed projection of the JSON map returned by Lemma.show/4: spec interface and
resolved temporal window.
Each data entry's type and each rules entry's type are raw LemmaType JSON
maps (a Rust discriminated union tagged by "kind"). Rule values are
Lemma.ShowRule structs (type, branches, depends_on_rules). meta values are
raw LiteralValue JSON maps. Pattern-match on those tags directly rather than
through a parallel Elixir struct hierarchy — see Lemma.ShowData and
Lemma.ShowRule.
Lemma.show/4 itself still returns the plain decoded JSON map for backward
compatibility; call from_map/1 on that map to get a typed struct.
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        from_map(map)

      


        Builds a Lemma.Show struct from the map decoded from Lemma.show/4's JSON.
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          @type t() :: %Lemma.Show{
  commentary: String.t() | nil,
  data: %{optional(String.t()) => Lemma.ShowData.t()},
  effective_from: String.t() | nil,
  effective_to: String.t() | nil,
  meta: %{optional(String.t()) => map()},
  rules: %{optional(String.t()) => Lemma.ShowRule.t()},
  source_type: String.t() | map() | nil,
  spec: String.t(),
  start_line: non_neg_integer(),
  versions: [Lemma.ShowVersion.t()]
}
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          @spec from_map(map()) :: t()


      


Builds a Lemma.Show struct from the map decoded from Lemma.show/4's JSON.
Raises KeyError if a required field (spec, start_line, data, rules) is
missing — that shape never comes from a real Lemma.show/4 call, so a missing
key here is a caller bug, not a recoverable Show variant.

  


        

      


  

    
Lemma.ShowData 
    



      
One declared data slot in a spec, as returned in Lemma.Show.data.
Empty needed_by_rules means offered for reuse (data x: alias.slot), not an
eval intake key for this spec.
type is the raw LemmaType JSON map, a Rust discriminated union tagged by its
"kind" string. It is intentionally left untyped here: pattern-match on it
directly (e.g. %{"kind" => "measure", "units" => units} = entry.type) rather than
routing through a parallel Elixir struct hierarchy for 12 type kinds.
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        t()
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        from_map(map)

      


        Builds a Lemma.ShowData from one value of the decoded Lemma.show/4 JSON
"data" map. fill/suggestion are absent (not null) from the API JSON
when unset; Map.get/3 yields nil for both.
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          @type t() :: %Lemma.ShowData{
  fill: map() | nil,
  needed_by_rules: [String.t()],
  suggestion: map() | nil,
  type: map()
}
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          @spec from_map(map()) :: t()


      


Builds a Lemma.ShowData from one value of the decoded Lemma.show/4 JSON
"data" map. fill/suggestion are absent (not null) from the API JSON
when unset; Map.get/3 yields nil for both.
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One local rule in Lemma.Show.rules.
type is the raw LemmaType JSON map. branches is the authored default/unless
table as a list of maps (condition optional on the default arm; result required).
Expression trees stay raw maps tagged by "type" (same wire as the JSON API).
depends_on_rules is the stored local planning topo list.
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        Builds a Lemma.ShowRule from one value of the decoded Lemma.show/4 JSON
"rules" map.
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          @type t() :: %Lemma.ShowRule{
  branches: [map()],
  depends_on_rules: [String.t()],
  type: map()
}
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          @spec from_map(map()) :: t()


      


Builds a Lemma.ShowRule from one value of the decoded Lemma.show/4 JSON
"rules" map.
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Half-open [effective_from, effective_to) for one loaded temporal row, as returned
in Lemma.Show.versions.
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    Functions
  


    
      
        from_map(map)

      


        Builds a Lemma.ShowVersion from one entry of the decoded Lemma.show/4 JSON
"versions" array. Both fields are absent (not null) from the API JSON when
unbounded; Map.get/3 yields nil for either case.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Lemma.ShowVersion{
  effective_from: String.t() | nil,
  effective_to: String.t() | nil
}
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          @spec from_map(map()) :: t()


      


Builds a Lemma.ShowVersion from one entry of the decoded Lemma.show/4 JSON
"versions" array. Both fields are absent (not null) from the API JSON when
unbounded; Map.get/3 yields nil for either case.

  


        

      


  

    
Lemma.Transport 
    



      
Default HTTP transport for Lemma.install/3. Uses Req without automatic retries so
registry failures surface promptly to the install step machine.
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        get(url, headers)

      


        GET url with the given request headers. Returns a binary body.
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          @spec get(String.t(), [{String.t(), String.t()}]) ::
  {:ok, non_neg_integer(), [{String.t(), String.t()}], String.t()}
  | {:error, String.t()}


      


GET url with the given request headers. Returns a binary body.
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