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    ex_quiddity

An Elixir wrapper of quiddity to bring
feature extraction from CAD, with the geometry underneath it: rays, frames,
meshes and surface samples. Wrapped via rustler.
It is a binding of quiddity and
haecceity, both
pure Rust with no OpenCascade and no CAD system: read a STEP file, and ask what
its holes, pockets, slots, bosses, fillets and turned features are, where its
surfaces are, and what a sensor placed on it would perceive.
{:ok, part} = Quiddity.open("bracket.step")
{:ok, recognition} = Quiddity.features(part)

Quiddity.Recognition.families(recognition)
#=> [{"holes", 4}, {"fillets", 6}, {"pockets", 1}]
Everything is in millimetres, in the file's own coordinates, and the same file
always gives the same answer.
What it answers
	Question	Call
	What is this part?	Quiddity.open/1, Quiddity.features/1
	What is this face, and whose?	Quiddity.face/2, Quiddity.Recognition.owner/2
	What is at this point?	Quiddity.ray/4, Quiddity.nearest/3
	Inside, outside, or on it?	Quiddity.classify/2
	How heavy is it?	Quiddity.mass/2
	What would a camera see?	Quiddity.frame/2
	What does the file demand?	Quiddity.pmi/2 — dimensions, tolerances, datums
	What changed between revisions?	Quiddity.correspond/2
	What is it made of?	Quiddity.mesh/2, Quiddity.samples/2

A frame is the interesting one: rays are cast against the exact B-rep, so
every pixel knows the point on the surface, the outward normal there, and which
face it landed on — not a depth buffer's approximation of it.
A note on the sensor model, and where it lives
A frame is a rendering: Quiddity.Camera builds the pinhole camera, including
the geometry of a 64 × 64 patch sensor with a 66° field of view, and
Quiddity.Frame decodes the answer into points, normals, face ids, depth,
shaded RGBA and semantic_3d rows.
What a perception or learning framework makes of that frame is that framework's
business, and it is not in this package. Quiddity.Camera.cam_to_world/1 and
Quiddity.Frame.semantic_3d/2 produce the two matrices such a framework
conventionally wants; nothing here interprets them.
As an MCP server
mix quiddity.mcp speaks the Model Context Protocol over stdio, so an assistant
can ask about a part directly:
{"mcpServers": {"quiddity": {"command": "mix", "args": ["run", "--no-halt", "quiddity.mcp"]}}}
Seven tools: quiddity_part, quiddity_features, quiddity_face,
quiddity_probe, quiddity_sense, quiddity_correspond,
quiddity_export_mjcf.
Install
def deps do
  [{:ex_quiddity, "~> 0.1"}]
end
The Rust engine is compiled when the dependency is: building wants a Rust
toolchain (scripts/install-rust.sh installs one), and running wants none.
The engine is generated from one table
Quiddity.Api.operations/0 lists every operation the Rust side has, and
Quiddity.Native is generated from it at compile time — the stubs, their
arities, and the MCP catalogue all come from the one list. A Rust function that
is not listed cannot be called, and a listed one that does not exist fails a
test rather than a call.
Limits, said out loud
	quiddity reports what it can prove from the geometry. A file that reads without
errors is not a promise every feature was found:
Quiddity.Recognition.unexplained_faces/1 is where that promise is kept, and
unproved/1 names the records whose evidence it could not verify.
	A B-rep has no colour. Quiddity.Frame.rgba/2 is shading, so an hsv
feature read from a CAD frame says how the surface turns, not what it is
painted.
	A geometry handle is a Rust resource: it serves every process on its node at
once and cannot be sent to another node.

Licence
MPL-2.0 (LICENSE). The engine it binds is Apache-2.0 and stays a dependency;
NOTICE says what came from where.


  

    Why this exists

quiddity is a Rust library. This is a binding of it, and a binding has to say
what a call from Elixir adds to a call from Rust.
The engine is worth having on its own
Feature recognition from a STEP B-rep is a hard problem that quiddity already
solves: holes, pockets, slots, bosses, steps, patterns, fillets, chamfers,
grooves, sheet-metal and turned features, each with a measured size and position,
with a face-by-face account of what it could not explain. The alternative to a
binding is to reimplement that, or to shell out to another process and pass files
across. Both are worse than a function call.
A part is a value, and geometry is a resource
	A part is a value functions take: Quiddity.open/1 answers a
Quiddity.Part, and every other call names it.
	A part is a Rust resource. It is parsed once, it never changes, and every
process on the node uses the same one — there is no pool, no checkout and no
copy of the geometry per process.
	Answers are plain Elixir data: maps, lists, floats. Nothing hands a caller
a pointer to interpret.

That last point decides the rest of the design. Recognition documents, camera
descriptions and scene notes are document-shaped, so they arrive as decoded maps
in quiddity's own JSON shape. Points, normals, faces and depth are pixel-scale,
so they arrive as flat binaries, read with :binary rather than decoded element
by element.
The exact B-rep is what makes the frame worth having
A rasteriser answers "which triangle is nearest this pixel's ray", to the
precision of the mesh. Quiddity.frame/2 intersects the ray with the surfaces
the CAD system actually wrote, so a pixel knows the point on the surface, the
outward normal there, and which face it landed on. A curvature read off a
tessellation is the curvature of the tessellation.
Quiddity.mesh/2 is still there for the cases that want triangles — a physics
engine, a viewer — and it is explicit about being an approximation, with a
tolerance the caller chooses.
What it is not
It is not a CAD system, a viewer or a modelling API: it reads geometry and does
not write it. It is not a metrology pipeline, and it does not compare a scan
against a drawing. It carries no sensor model: the camera here is geometry, and
what a perception framework makes of a frame belongs in that framework's own
package.
Where the limits are
	quiddity reports what it can prove from the geometry. A file that reads without
errors is not a promise every feature was found; Recognition.unexplained_faces/1
is where that accounting is kept.
	A B-rep has no colour. Quiddity.Frame.rgba/2 shades by surface direction, so
a colour read from a frame says how the surface turns, not what it is painted.
	A resource is local to its node. A Quiddity.Part cannot be sent to another
node: geometry does not travel.



  

    Roadmap

Not built yet, in the order it would pay. Nothing here is a promise about dates.
1. A MuJoCo binding of its own
Quiddity.Mjcf writes a part as an MJCF model. A model is not a world: stepping
one, reading its state and rendering a camera from it needs MuJoCo itself, and
there is no maintained Elixir binding of the C API.
ex_mujoco, as a package beside this one:
	load an MJCF/XML model, step it, read qpos/qvel/xpos/sensordata;
	render a camera to RGBA and depth offscreen, with no display;
	apply qfrc_applied and controls, reset, read contacts;
	ownership: an mjModel/mjData pair is mutable and not shareable, so one
world per process behind a Mutex — unlike the read-only B-rep handle here.

Not in scope: writing MJCF from Elixir structures (a file is the interface) and
any modelling. Quiddity.Mjcf already produces the part.
2. An instance's placement, applied to the rays
Quiddity.parts/1 reports where each instance of an assembly sits, but ray/4,
nearest/3 and frame/2 ask the question in the file's own coordinates, so a
caller that wants to sense instance three has to transform its ray into that
instance's frame and the answer back out. A :place option taking the matrix
parts/1 already reports would put that arithmetic on the side of the boundary
where the geometry is.
3. Registering a scan to the part
Quiddity.ray/4 against a B-rep is a perfect range image; a real sensor's is
noisy, partial, and in its own frame. Registering a point cloud to the part would
make the exactness usable on measured data rather than on drawings. It needs the
nearest point on a surface, which Quiddity.nearest/3 does not answer today —
it names the nearest faces with a distance and a normal, which is what naming the
feature at a coordinate wants and not what ICP does.
4. Written by hand, not generated
Quiddity.Api.operations/0 and Quiddity.Native are kept in step by a test that
calls every listed operation. That covers arity and existence; it does not cover
the argument validation each wrapper does, so a new operation is one table entry
and a written wrapper, and the test is what catches it when the two disagree.


  

    
Quiddity.Api 
    



      
The engine's operations, as data — and the stubs generated from it.
Quiddity's Rust surface is a fixed list of functions, and a hand-written Elixir
stub for each is a place for the two to drift: a Rust operation nobody can call,
an Elixir function that raises :nif_not_loaded because the name moved. So the
list is written once here, and Quiddity.Native is generated from it at compile
time — the same shape as the Elixir libraries that generate a function per
Unicode property from a table (:unicode_set, :tz) rather than typing it out.
Two things come out of one table:
	the stub of every operation (define_stubs/0), at the arity the Rust
function has — a NIF whose arity disagrees with its stub is a call that can
never succeed, and now cannot be written;
	operations/0, which a test walks to prove every listed operation is
loaded and answers, and which Quiddity.Mcp reads so a tool cannot name an
operation the engine does not have.

What is not generated is the typed, documented wrapper in Quiddity: an
answer's shape is a fact about the operation (a handle, a JSON document, four
flat binaries) and a caller deserves that in the signature rather than in a
match.

      


      
        Summary


  
    Types
  


    
      
        answer()

      


        What an operation answers.



    


    
      
        arg()

      


        What an argument is, as far as a stub is concerned.



    


    
      
        operation()

      


    





  
    Functions
  


    
      
        arity(name)

      


        The arity an operation's stub has.



    


    
      
        define_stubs()

      


        Generates Quiddity.Native's stubs: one function per operation, at the arity
the operation declares.



    


    
      
        operation(name)

      


        One operation by name, or nil.



    


    
      
        operations()

      


        Every operation this build wraps, in the order the docs read them.



    





      


      
        Types


        


  
    
      
    
    
      answer()



        
          
        

    

  


  

      

          @type answer() :: :handle | :json | :binaries


      


What an operation answers.
	:handle — {handle, summary_json}, a part opened;
	:json — a JSON string;
	:binaries — flat binaries plus a JSON note (frame, mesh, samples).


  



  
    
      
    
    
      arg()



        
          
        

    

  


  

      

          @type arg() ::
  :path
  | :handle
  | :camera
  | :json
  | :point
  | :direction
  | :number
  | :index
  | :framed
  | :density
  | :part


      


What an argument is, as far as a stub is concerned.

  



  
    
      
    
    
      operation()



        
          
        

    

  


  

      

          @type operation() :: %{
  name: atom(),
  args: [arg()],
  answer: answer(),
  summary: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      arity(name)



        
          
        

    

  


  

      

          @spec arity(atom()) :: non_neg_integer() | nil


      


The arity an operation's stub has.

  



  
    
      
    
    
      define_stubs()


        (macro)


        
          
        

    

  


  

Generates Quiddity.Native's stubs: one function per operation, at the arity
the operation declares.
A stub that is never replaced by a NIF call raises :nif_not_loaded, which is
how Rustler says "this function is not here" — so the generated function is a
real stub, not a placeholder.

  



  
    
      
    
    
      operation(name)



        
          
        

    

  


  

      

          @spec operation(atom() | String.t()) :: operation() | nil


      


One operation by name, or nil.

  



  
    
      
    
    
      operations()



        
          
        

    

  


  

      

          @spec operations() :: [operation()]


      


Every operation this build wraps, in the order the docs read them.

  


        

      


  

    
Quiddity.Mcp.Tools 
    



      
The tools the MCP server offers, and the one place a name becomes a function.
A tool answers {:ok, %{text: text, structured: map}, state} or
{:error, message, state}. The text is what a model reads; the structured
part is the same answer for a program that would rather not parse prose. The
protocol layer turns the second form into isError, which is how the
specification says "this call failed, the message says how" rather than "the
server is broken".
Every tool is read-only except one that writes a file the caller named:
quiddity_export_mjcf, a scene in metres.
Where the parts come from
A call names a path. The server keeps the parsed part from the first call, so
asking three questions about one file reads it once — and a tool never takes a
handle from a caller, because a handle is not something a model should have
to hold.

      


      
        Summary


  
    Functions
  


    
      
        call(name, arguments, state)

      


        Calls a tool by name.



    


    
      
        catalogue()

      


        The tool catalogue, as tools/list answers it.



    


    
      
        names()

      


        The names of the tools, for a test to hold the catalogue to.



    





      


      
        Functions


        


  
    
      
    
    
      call(name, arguments, state)



        
          
        

    

  


  

      

          @spec call(String.t(), map(), Quiddity.Mcp.state()) ::
  {:ok, %{text: String.t(), structured: map()}, Quiddity.Mcp.state()}
  | {:error, String.t(), Quiddity.Mcp.state()}


      


Calls a tool by name.
An unknown name, or a missing required argument, is an error a model can read
and retry — not a crash.

  



  
    
      
    
    
      catalogue()



        
          
        

    

  


  

      

          @spec catalogue() :: [map()]


      


The tool catalogue, as tools/list answers it.

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

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


      


The names of the tools, for a test to hold the catalogue to.

  


        

      


  

    
Quiddity.Native 
    



      
The Rust engine: quiddity for what a part's features are, haecceity for
where its surfaces are.
Every answer here is either a flat binary — points, normals, face ids, depths,
triangle indices — or a JSON string. That is deliberate. A 64 × 64 frame is
4 096 points, and building it as nested Erlang terms one at a time in Rust
costs more than the ray casting that found them; quiddity's own recognition
document is already JSON, and quiddity serve speaks JSON, so one
representation means nothing is modelled twice.
A NIF is a library the BEAM loads into itself, so its absence is a raised
ErlangError rather than a returned error: loaded?/0 is the question a
caller asks once.

      


      
        Summary


  
    Functions
  


    
      
        available()

      


        True, from the native side — the only way to know it is loaded.



    


    
      
        loaded?()

      


        Whether this VM built and loaded the engine.



    





      


      
        Functions


        


  
    
      
    
    
      available()



        
          
        

    

  


  

True, from the native side — the only way to know it is loaded.

  



  
    
      
    
    
      loaded?()



        
          
        

    

  


  

      

          @spec loaded?() :: boolean()


      


Whether this VM built and loaded the engine.

  


        

      


  

    
Quiddity.Recognition 
    



      
What quiddity recognised in a part: its features, and what every face is.
This is quiddity's own recognition/6 document, read rather than reshaped,
with three questions answered once at the door because everything downstream
asks them:
	by_family/1 — the records grouped under the family that found them;
	owner/2 — which feature a given face belongs to, which is what turns a
point a sensor landed on into a named feature;
	every face accounted for — a face is part of a feature, part of the body
(with the reason), refused, or unexplained. A file that reads without
errors is not a promise every feature was found, and the unexplained faces
are where that promise is kept honest.


      


      
        Summary


  
    Types
  


    
      
        face_owner()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        by_family(recognition, family)

      


        The records a family found, and [] for a family that found none.



    


    
      
        families(recognition)

      


        The families with records, and how many each found, biggest first.



    


    
      
        family_of(recognition, face)

      


        The family a face's feature belongs to, or nil when no feature owns it.



    


    
      
        owner(recognition, face)

      


        What a face is: the id of the feature it belongs to, :body, :refused, or
:unexplained.



    


    
      
        parse(document)

      


        Reads a recognition document, as the engine wrote it.



    


    
      
        record(recognition, id)

      


        A record by its id ("holes/0"), or nil.



    


    
      
        records(recognition)

      


        Every record, in the order the families are documented.



    


    
      
        unexplained_faces(recognition)

      


        The faces no feature claims and nothing else explains.



    


    
      
        unproved(recognition)

      


        The records whose evidence quiddity could not prove.



    





      


      
        Types


        


  
    
      
    
    
      face_owner()



        
          
        

    

  


  

      

          @type face_owner() :: String.t() | :body | :refused | :unexplained | :unaccounted


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quiddity.Recognition{
  by_family: %{optional(String.t()) => [map()]},
  coordinate_space: String.t(),
  face_count: non_neg_integer(),
  face_owner: %{optional(non_neg_integer()) => face_owner()},
  failures: [map()],
  frame: map(),
  input_repairs: [String.t()],
  package: map(),
  records: [map()],
  run_mode: String.t(),
  schema_version: String.t(),
  source_sha256: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      by_family(recognition, family)



        
          
        

    

  


  

      

          @spec by_family(t(), String.t()) :: [map()]


      


The records a family found, and [] for a family that found none.

  



  
    
      
    
    
      families(recognition)



        
          
        

    

  


  

      

          @spec families(t()) :: [{String.t(), non_neg_integer()}]


      


The families with records, and how many each found, biggest first.

  



  
    
      
    
    
      family_of(recognition, face)



        
          
        

    

  


  

      

          @spec family_of(t(), non_neg_integer()) :: String.t() | nil


      


The family a face's feature belongs to, or nil when no feature owns it.
This is the question a sensel asks: "what am I on?"

  



  
    
      
    
    
      owner(recognition, face)



        
          
        

    

  


  

      

          @spec owner(t(), non_neg_integer()) :: face_owner()


      


What a face is: the id of the feature it belongs to, :body, :refused, or
:unexplained.

  



  
    
      
    
    
      parse(document)



        
          
        

    

  


  

      

          @spec parse(map()) :: t()


      


Reads a recognition document, as the engine wrote it.

  



  
    
      
    
    
      record(recognition, id)



        
          
        

    

  


  

      

          @spec record(t(), String.t()) :: map() | nil


      


A record by its id ("holes/0"), or nil.

  



  
    
      
    
    
      records(recognition)



        
          
        

    

  


  

      

          @spec records(t()) :: [map()]


      


Every record, in the order the families are documented.

  



  
    
      
    
    
      unexplained_faces(recognition)



        
          
        

    

  


  

      

          @spec unexplained_faces(t()) :: [non_neg_integer()]


      


The faces no feature claims and nothing else explains.

  



  
    
      
    
    
      unproved(recognition)



        
          
        

    

  


  

      

          @spec unproved(t()) :: [map()]


      


The records whose evidence quiddity could not prove.

  


        

      


  

    
Quiddity 
    



      
Manufacturing features of a STEP part, and the geometry under them, from
Elixir.
Two questions, and quiddity answers both from the B-rep alone — no CAD system,
no feature tree, no OpenCascade, and the same file always gives the same
answer:
	what is this part? — features/1 names its holes, pockets, slots,
bosses, steps, patterns, fillets, chamfers, grooves, springs and turned
profiles, with their measured sizes and positions, from
quiddity;
	where is it? — ray/4, frame/2, samples/2 and face/2 answer in
millimetres against the exact surfaces, from haecceity, the kernel
quiddity re-exports.

{:ok, part} = Quiddity.open("bracket.step")
{:ok, recognition} = Quiddity.features(part)

Recognition.families(recognition)
#=> [{"holes", 4}, {"fillets", 6}, {"pockets", 1}]

{:ok, camera} = Quiddity.Camera.looking_at([0, 0, 120], [0, 0, 0])
{:ok, frame} = Quiddity.frame(part, camera)
Frame.coverage(frame)
#=> 0.62
Why a handle
open/1 reads the file once and answers a Quiddity.Part holding the parsed
B-rep. Everything else takes that handle, so a part is parsed once however many
questions follow. A B-rep is immutable, so one handle serves every process on
the node at once — and, because it is a resource rather than a term, it cannot
be sent to another node, which is the honest boundary: geometry is local.
The camera is geometry, not a learner
Quiddity.Camera and Quiddity.Frame are a pinhole camera and the frame it
renders against the exact B-rep. Camera.cam_to_world/1 and
Frame.semantic_3d/2 answer the two matrices a sensor model conventionally
takes; what a perception or learning framework makes of them is that
framework's business, in that framework's package. Nothing here interprets
them.
Limits, said out loud
quiddity reports what it can prove from the geometry. A file that reads without
errors is not a promise every feature was found: Recognition.unexplained_faces/1
is where that promise is kept, and Recognition.unproved/1 names the records
whose evidence it could not verify. A refusal is a record too, so nothing is
silently dropped.

      


      
        Summary


  
    Functions
  


    
      
        capabilities()

      


        What this build of quiddity can do, as the versioned document it publishes.



    


    
      
        classify(part, point)

      


        Whether a point in space is inside the material, outside it, on a face, or
something the classifier will not decide ("unknown" — every ray ambiguous,
or a surface it cannot intersect).



    


    
      
        correspond(old, new)

      


        What happened to each feature between two revisions.



    


    
      
        evidence(part, framed \\ true)

      


        The evidence each feature rests on, and every family that was refused.



    


    
      
        face(part, index)

      


        One face: its surface, area, centroid, normal and neighbours.



    


    
      
        features(part)

      


        What quiddity recognised in the part.



    


    
      
        fingerprints(part)

      


        Each feature's fingerprint: the revision-independent identity two revisions are
matched through, which is why a part that was moved or re-modelled still
corresponds.



    


    
      
        frame(part, camera)

      


        One camera frame: what each pixel of the camera landed on.



    


    
      
        loaded?()

      


        Whether the Rust engine is built and loaded in this VM.



    


    
      
        mass(part, options \\ [])

      


        Volume, area, centroid and — when a density is given — mass of every solid.



    


    
      
        mesh(part, options \\ [])

      


        The part as triangles, with the face each triangle came from.



    


    
      
        nearest(part, point, options \\ [])

      


        The faces nearest a point, closest first.



    


    
      
        open(path)

      


        Reads a STEP file.



    


    
      
        parts(part)

      


        The distinct parts of an assembly: indices, names, face and edge counts, and
where each instance sits.



    


    
      
        pmi(part, options \\ [])

      


        The file's semantic PMI — dimensions, geometric tolerances, datums and notes —
as quiddity's versioned JSON, for one part (part: 0) or all of them.



    


    
      
        ray(part, origin, direction, options \\ [])

      


        Where a ray from origin along direction meets the part.



    


    
      
        samples(part, options \\ [])

      


        Points spread over the surface, roughly spacing millimetres apart.



    





      


      
        Functions


        


  
    
      
    
    
      capabilities()



        
          
        

    

  


  

      

          @spec capabilities() :: {:ok, map()} | {:error, Quiddity.Error.t()}


      


What this build of quiddity can do, as the versioned document it publishes.
Capabilities are the engine's own statement, not this library's: it says which
recognition schema is current, which fingerprint version is in use, and whether
the optional PMI interchange is compiled in.

  



  
    
      
    
    
      classify(part, point)



        
          
        

    

  


  

      

          @spec classify(Quiddity.Part.t(), [number()]) ::
  {:ok, map()} | {:error, Quiddity.Error.t()}


      


Whether a point in space is inside the material, outside it, on a face, or
something the classifier will not decide ("unknown" — every ray ambiguous,
or a surface it cannot intersect).

  



  
    
      
    
    
      correspond(old, new)



        
          
        

    

  


  

      

          @spec correspond(Path.t(), Path.t()) :: {:ok, map()} | {:error, Quiddity.Error.t()}


      


What happened to each feature between two revisions.
Each side is a path to a STEP file or to a recognition JSON file. The answer
lists what was carried, adapted (with what changed), orphaned or
ambiguous — more than one candidate, so none is guessed — and which features
are new.

  



    

  
    
      
    
    
      evidence(part, framed \\ true)



        
          
        

    

  


  

      

          @spec evidence(Quiddity.Part.t(), boolean()) ::
  {:ok, map()} | {:error, Quiddity.Error.t()}


      


The evidence each feature rests on, and every family that was refused.
framed asks for part coordinates, which need an inferred frame; when the
frame cannot be inferred the document says it was written in the file's own
coordinates instead. A refused evidence view stays an explicit error in the
document rather than an empty one — an empty view looks like a part with
nothing in it.

  



  
    
      
    
    
      face(part, index)



        
          
        

    

  


  

      

          @spec face(Quiddity.Part.t(), non_neg_integer()) ::
  {:ok, Quiddity.Face.t()} | {:error, Quiddity.Error.t()}


      


One face: its surface, area, centroid, normal and neighbours.

  



  
    
      
    
    
      features(part)



        
          
        

    

  


  

      

          @spec features(Quiddity.Part.t()) ::
  {:ok, Quiddity.Recognition.t()} | {:error, Quiddity.Error.t()}


      


What quiddity recognised in the part.
Every face of the B-rep is accounted for: part of a feature, part of the body
with the reason, refused, or unexplained.

  



  
    
      
    
    
      fingerprints(part)



        
          
        

    

  


  

      

          @spec fingerprints(Quiddity.Part.t()) :: {:ok, map()} | {:error, Quiddity.Error.t()}


      


Each feature's fingerprint: the revision-independent identity two revisions are
matched through, which is why a part that was moved or re-modelled still
corresponds.

  



  
    
      
    
    
      frame(part, camera)



        
          
        

    

  


  

      

          @spec frame(Quiddity.Part.t(), Quiddity.Camera.t()) ::
  {:ok, Quiddity.Frame.t()} | {:error, Quiddity.Error.t()}


      


One camera frame: what each pixel of the camera landed on.
Rays are cast against the exact B-rep, so the answer is where the surface is,
not a depth buffer's approximation of it.

  



  
    
      
    
    
      loaded?()



        
          
        

    

  


  

      

          @spec loaded?() :: boolean()


      


Whether the Rust engine is built and loaded in this VM.

  



    

  
    
      
    
    
      mass(part, options \\ [])



        
          
        

    

  


  

      

          @spec mass(Quiddity.Part.t(), keyword()) ::
  {:ok, map()} | {:error, Quiddity.Error.t()}


      


Volume, area, centroid and — when a density is given — mass of every solid.
density is grams per cubic millimetre (steel is 0.00785). nil answers no
mass: a B-rep does not say what the part is made of, and guessing a material
would make a number that looks measured.

  



    

  
    
      
    
    
      mesh(part, options \\ [])



        
          
        

    

  


  

      

          @spec mesh(Quiddity.Part.t(), keyword()) ::
  {:ok, map()} | {:error, Quiddity.Error.t()}


      


The part as triangles, with the face each triangle came from.
Options: :deflection (mm, default 0.05) and :angular (radians, default 0.3).

  



    

  
    
      
    
    
      nearest(part, point, options \\ [])



        
          
        

    

  


  

      

          @spec nearest(Quiddity.Part.t(), [number()], keyword()) ::
  {:ok, map()} | {:error, Quiddity.Error.t()}


      


The faces nearest a point, closest first.
A ray answers "straight on"; this answers "nearby", which is what naming the
feature at a coordinate wants when the coordinate came from a sensor rather
than from the model.

  



  
    
      
    
    
      open(path)



        
          
        

    

  


  

      

          @spec open(Path.t()) :: {:ok, Quiddity.Part.t()} | {:error, Quiddity.Error.t()}


      


Reads a STEP file.
A .step or .stp, plain or gzipped. A refusal comes back as
{:error, %Quiddity.Error{}} with quiddity's own code — "unreadable" for a
file that is not there, "broken_step" for one the kernel read and refused.

  



  
    
      
    
    
      parts(part)



        
          
        

    

  


  

      

          @spec parts(Quiddity.Part.t()) :: {:ok, map()} | {:error, Quiddity.Error.t()}


      


The distinct parts of an assembly: indices, names, face and edge counts, and
where each instance sits.
A file that holds one part answers one entry, which is the useful answer: a
caller that does not know whether it was handed a part or an assembly can ask.

  



    

  
    
      
    
    
      pmi(part, options \\ [])



        
          
        

    

  


  

      

          @spec pmi(Quiddity.Part.t(), keyword()) :: {:ok, map()} | {:error, Quiddity.Error.t()}


      


The file's semantic PMI — dimensions, geometric tolerances, datums and notes —
as quiddity's versioned JSON, for one part (part: 0) or all of them.
This is what the part demands, not what it looks like: the tolerance on a
bore, the datum a face is measured from. A file without PMI answers a document
with none, which is a different answer from a file that could not be read.

  



    

  
    
      
    
    
      ray(part, origin, direction, options \\ [])



        
          
        

    

  


  

      

          @spec ray(Quiddity.Part.t(), [number()], [number()], keyword()) ::
  {:ok, map()} | {:error, Quiddity.Error.t()}


      


Where a ray from origin along direction meets the part.
The answer is the hits, nearest first, each naming the face, the point, the
outward normal there and the distance along the ray — plus how far the ray was
allowed to search, because "nothing that way" needs to say how far it looked.
Options: :far (millimetres, default the camera's own 10 m) and :limit
(default 8).

  



    

  
    
      
    
    
      samples(part, options \\ [])



        
          
        

    

  


  

      

          @spec samples(Quiddity.Part.t(), keyword()) ::
  {:ok, map()} | {:error, Quiddity.Error.t()}


      


Points spread over the surface, roughly spacing millimetres apart.
Each carries its outward normal and the face it is on, which is everything a
graph node needs before it is given a percept. Options: :spacing (mm, default
2.0) and :limit (default 200 000 points).

  


        

      


  

    
Quiddity.Camera 
    



      
A pinhole camera: where a sensor is, what it looks along, and how wide it sees.
The basis is spelled out rather than inferred — forward, right, up — so a
frame's pixel geometry is a property of this struct and nothing has to agree
with MuJoCo about which way a camera's own −z points. The defaults are a patch
sensor's: 64 × 64 pixels over a 66° field of view, a metre past the part, so a
frame rendered here and a frame rendered by a simulator can cover the same
solid angle.
Millimetres, everywhere: a STEP file is in millimetres and so is this.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cam_to_world(camera)

      


        The camera's basis and origin as a 4 × 4 matrix, rows first.



    


    
      
        least_aligned_axis(direction)

      


        The world axis least aligned with a direction — a usable roll reference.



    


    
      
        looking_at(eye, target, options \\ [])

      


        A camera at eye looking at target.



    


    
      
        patch(point, normal, options \\ [])

      


        A sensor placed distance mm off a surface, looking straight at it.



    


    
      
        pixel_size(camera, distance)

      


        The width one pixel covers at distance mm, in millimetres.



    


    
      
        tangent(normal)

      


        A tangent to a surface with normal: the direction a patch's up follows.



    


    
      
        to_params(camera)

      


        The camera as the engine reads it.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quiddity.Camera{
  far: float(),
  forward: [float()],
  fov_x: float(),
  height: pos_integer(),
  near: float(),
  origin: [float()],
  right: [float()],
  up: [float()],
  width: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cam_to_world(camera)



        
          
        

    

  


  

      

          @spec cam_to_world(t()) :: [[float()]]


      


The camera's basis and origin as a 4 × 4 matrix, rows first.

  



  
    
      
    
    
      least_aligned_axis(direction)



        
          
        

    

  


  

      

          @spec least_aligned_axis([float()]) :: [float()]


      


The world axis least aligned with a direction — a usable roll reference.

  



    

  
    
      
    
    
      looking_at(eye, target, options \\ [])



        
          
        

    

  


  

      

          @spec looking_at([float()], [float()], keyword()) ::
  {:ok, t()} | {:error, Quiddity.Error.t()}


      


A camera at eye looking at target.
Options: :width, :height, :fov_x (radians), :up (the roll reference,
defaulting to the world axis least aligned with the view so a straight-down
look still has a sensible up), :near and :far.

  



    

  
    
      
    
    
      patch(point, normal, options \\ [])



        
          
        

    

  


  

      

          @spec patch([float()], [float()], keyword()) ::
  {:ok, t()} | {:error, Quiddity.Error.t()}


      


A sensor placed distance mm off a surface, looking straight at it.
This is the placement a patch camera has on a part: the eye sits on the outward
normal, the view runs back down it. The roll reference is a tangent to the
surface, so the patch's rows and columns follow the surface rather than the
world.

  



  
    
      
    
    
      pixel_size(camera, distance)



        
          
        

    

  


  

      

          @spec pixel_size(t(), float()) :: float()


      


The width one pixel covers at distance mm, in millimetres.

  



  
    
      
    
    
      tangent(normal)



        
          
        

    

  


  

      

          @spec tangent([float()]) :: [float()]


      


A tangent to a surface with normal: the direction a patch's up follows.
The world axis least aligned with the normal is crossed with it, so a part
that is not aligned to the world gets a tangent that follows it, and a part
that is gets one along its own axes.

  



  
    
      
    
    
      to_params(camera)



        
          
        

    

  


  

      

          @spec to_params(t()) :: map()


      


The camera as the engine reads it.

  


        

      


  

    
Quiddity.Face 
    



      
One face of a part: what kind of surface it is, how big it is, which way it
faces, and what it touches.
"Face" here is the B-rep face — one trimmed piece of one surface — which is the
unit quiddity's records are made of. A feature is a set of them
(Quiddity.Recognition.owner/2 goes the other way), so a caller reading a
face's surface is reading what it is made of, not what it is for.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        describe(face)

      


        One line about the face, in the words a person would use.



    


    
      
        diameter(face)

      


        The diameter of a round face, in millimetres, or nil.



    


    
      
        kind(face)

      


        What kind of surface the face is: "plane", "cylinder", …



    


    
      
        parse(face)

      


        A face, as the engine answered it.



    


    
      
        radius(face)

      


        The radius of a cylindrical or spherical face, in millimetres, or nil.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quiddity.Face{
  area: float() | nil,
  bounds: map(),
  centroid: [float()] | nil,
  edges: [non_neg_integer()],
  index: non_neg_integer(),
  neighbours: [non_neg_integer()],
  normal: [float()] | nil,
  reversed: boolean(),
  surface: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      describe(face)



        
          
        

    

  


  

      

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


      


One line about the face, in the words a person would use.
A .step file is a list of surface entities; a reader wants "cylindrical wall,
4 mm radius, 125.7 mm², facing +x". This is that sentence, and it is what the
MCP tools print, so a model reads the same words a person would.

  



  
    
      
    
    
      diameter(face)



        
          
        

    

  


  

      

          @spec diameter(t()) :: float() | nil


      


The diameter of a round face, in millimetres, or nil.

  



  
    
      
    
    
      kind(face)



        
          
        

    

  


  

      

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


      


What kind of surface the face is: "plane", "cylinder", …

  



  
    
      
    
    
      parse(face)



        
          
        

    

  


  

      

          @spec parse(map()) :: t()


      


A face, as the engine answered it.

  



  
    
      
    
    
      radius(face)



        
          
        

    

  


  

      

          @spec radius(t()) :: float() | nil


      


The radius of a cylindrical or spherical face, in millimetres, or nil.
A hole's wall is a cylinder, so this is the hole's radius — but a cylinder can
also be a boss or a pin, which is why the family comes from the recognition
and not from here.

  


        

      


  

    
Quiddity.Frame 
    



      
One camera frame of a part: what each pixel landed on.
Four answers per pixel, all of them exact, because the ray met the surface
rather than a depth buffer that then had to be un-projected:
	the point on the part (millimetres, the file's own coordinates);
	the outward normal there — and for a pixel that met nothing, the ray
stopped at the far plane and the normal points back at the sensor, which is
what "a surface would face me here" means;
	the face that claimed it (nil for a pixel that met nothing);
	the distance along the ray.

Points and normals are kept as the flat binaries the engine answered; a caller
asks for rows/1 when it wants lists, and pays for the walk then rather than
on every frame.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        centre(frame)

      


        The centre pixel's row: {point, normal, face}.



    


    
      
        coverage(frame)

      


        The share of pixels that met the part, from 0 to 1.



    


    
      
        depth_range(frame)

      


        The distance to the nearest and furthest pixel that met the part.



    


    
      
        depths(frame)

      


        Every pixel's distance along its ray, in millimetres.



    


    
      
        face_ids(frame)

      


        Every pixel's face, and nil where the ray met nothing.



    


    
      
        families(frame, recognition)

      


        The families present in the frame, and how many pixels each covers.



    


    
      
        hits(frame)

      


        How many pixels met the part.



    


    
      
        new(map, camera)

      


        The frame built from what the engine answered.



    


    
      
        normals(frame)

      


        Every pixel's outward normal.



    


    
      
        point(frame, index)

      


        The pixel's point, in millimetres.



    


    
      
        points(frame)

      


        Every pixel's point, in millimetres.



    


    
      
        rgba(frame, options \\ [])

      


        A shaded image of the frame, [r, g, b, a] per pixel, 0 to 255.



    


    
      
        rows(frame)

      


        One {[x, y, z], [nx, ny, nz], face} row per pixel, row-major.



    


    
      
        semantic_3d(frame, options \\ [])

      


        The rows a sensor observation carries: [x, y, z, semantic_id] per pixel.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quiddity.Frame{
  camera: Quiddity.Camera.t(),
  depth: binary(),
  faces: binary(),
  height: pos_integer(),
  normals: binary(),
  points: binary(),
  width: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      centre(frame)



        
          
        

    

  


  

      

          @spec centre(t()) :: {[float()], [float()], non_neg_integer() | nil}


      


The centre pixel's row: {point, normal, face}.
A patch sensor reads its location from the middle pixel, which is why this is
the one pixel with a name.

  



  
    
      
    
    
      coverage(frame)



        
          
        

    

  


  

      

          @spec coverage(t()) :: float()


      


The share of pixels that met the part, from 0 to 1.

  



  
    
      
    
    
      depth_range(frame)



        
          
        

    

  


  

      

          @spec depth_range(t()) :: {float() | :none, float() | :none}


      


The distance to the nearest and furthest pixel that met the part.
{:none, :none} for a frame that met nothing, which is a different answer from
a frame whose surface is at zero distance.

  



  
    
      
    
    
      depths(frame)



        
          
        

    

  


  

      

          @spec depths(t()) :: [float()]


      


Every pixel's distance along its ray, in millimetres.

  



  
    
      
    
    
      face_ids(frame)



        
          
        

    

  


  

      

          @spec face_ids(t()) :: [non_neg_integer() | nil]


      


Every pixel's face, and nil where the ray met nothing.

  



  
    
      
    
    
      families(frame, recognition)



        
          
        

    

  


  

      

          @spec families(t(), Quiddity.Recognition.t()) :: [
  {String.t() | :body | :unexplained, pos_integer()}
]


      


The families present in the frame, and how many pixels each covers.
This is the answer to "what am I looking at": the frame's faces are looked up in
the part's recognition, so a patch on a counterbore says so, and a patch on
plain stock says nothing at all.

  



  
    
      
    
    
      hits(frame)



        
          
        

    

  


  

      

          @spec hits(t()) :: non_neg_integer()


      


How many pixels met the part.

  



  
    
      
    
    
      new(map, camera)



        
          
        

    

  


  

      

          @spec new(map(), Quiddity.Camera.t()) :: t()


      


The frame built from what the engine answered.
points, normals and faces are the engine's own binaries: 3 * w * h
little-endian f64, 3 * w * h f64, w * h u32 — and depth, w * h f64.

  



  
    
      
    
    
      normals(frame)



        
          
        

    

  


  

      

          @spec normals(t()) :: [[float()]]


      


Every pixel's outward normal.

  



  
    
      
    
    
      point(frame, index)



        
          
        

    

  


  

      

          @spec point(t(), non_neg_integer()) :: [float()]


      


The pixel's point, in millimetres.

  



  
    
      
    
    
      points(frame)



        
          
        

    

  


  

      

          @spec points(t()) :: [[float()]]


      


Every pixel's point, in millimetres.

  



    

  
    
      
    
    
      rgba(frame, options \\ [])



        
          
        

    

  


  

      

          @spec rgba(t(), keyword()) :: [[non_neg_integer()]]


      


A shaded image of the frame, [r, g, b, a] per pixel, 0 to 255.
A B-rep has no colour: quiddity reads geometry, and a STEP file that carries no
appearance is grey. So this is shading — one light from the upper left of the
camera — and it is honest about what it is: a hsv feature read from these
pixels says how the surface turns, not what it is painted.

  



  
    
      
    
    
      rows(frame)



        
          
        

    

  


  

      

          @spec rows(t()) :: [{[float()], [float()], non_neg_integer() | nil}]


      


One {[x, y, z], [nx, ny, nz], face} row per pixel, row-major.

  



    

  
    
      
    
    
      semantic_3d(frame, options \\ [])



        
          
        

    

  


  

      

          @spec semantic_3d(t(), keyword()) :: [[float()]]


      


The rows a sensor observation carries: [x, y, z, semantic_id] per pixel.
A pixel that met the part carries semantic_id; a pixel that met nothing
carries 0.0, the background id. A sensor model reads that fourth column to
decide which pixels are on the object, and what fraction of the patch it
covers.

  


        

      


  

    
Quiddity.Part 
    



      
A STEP part, read once and asked about as often as you like.
The struct holds the engine's handle — the parsed B-rep lives in Rust, and the
handle is a reference to it — plus the summary that came with it. Nothing here
is a copy of the geometry: a Part is a capability to answer questions about
one file.
A B-rep is immutable once read, so one handle serves every process on the node
at once; that is the sharing the BEAM is built for, and the reason a handle
rather than a term is what Quiddity.open/1 answers.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        bounds(part)

      


        The part's bounding box, as {min, max} in millimetres.



    


    
      
        centre(part)

      


        The centre of the bounding box, in millimetres.



    


    
      
        diagonal(part)

      


        The part's diagonal, in millimetres: the scale a tolerant question uses.



    


    
      
        extent(part)

      


        The extent of the part along each axis, in millimetres.



    


    
      
        face_count(part)

      


        How many faces the B-rep has — the numbers Quiddity.face/2 takes.



    


    
      
        shell?(part)

      


        Whether the part is a shell with no solid behind it.



    


    
      
        unresolved_faces(part)

      


        Faces the kernel could not resolve; a ray may pass through one.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quiddity.Part{path: Path.t(), ref: reference(), summary: map()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bounds(part)



        
          
        

    

  


  

      

          @spec bounds(t()) :: {[float()], [float()]}


      


The part's bounding box, as {min, max} in millimetres.

  



  
    
      
    
    
      centre(part)



        
          
        

    

  


  

      

          @spec centre(t()) :: [float()]


      


The centre of the bounding box, in millimetres.

  



  
    
      
    
    
      diagonal(part)



        
          
        

    

  


  

      

          @spec diagonal(t()) :: float()


      


The part's diagonal, in millimetres: the scale a tolerant question uses.

  



  
    
      
    
    
      extent(part)



        
          
        

    

  


  

      

          @spec extent(t()) :: [float()]


      


The extent of the part along each axis, in millimetres.

  



  
    
      
    
    
      face_count(part)



        
          
        

    

  


  

      

          @spec face_count(t()) :: non_neg_integer()


      


How many faces the B-rep has — the numbers Quiddity.face/2 takes.

  



  
    
      
    
    
      shell?(part)



        
          
        

    

  


  

      

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


      


Whether the part is a shell with no solid behind it.
Geometry questions still answer, but "inside" and "outside" do not: a shell
has no authority to say which side is material, so a ray's first hit is the
only hit that means anything.

  



  
    
      
    
    
      unresolved_faces(part)



        
          
        

    

  


  

      

          @spec unresolved_faces(t()) :: [non_neg_integer()]


      


Faces the kernel could not resolve; a ray may pass through one.

  


        

      


  

    
Quiddity.Mjcf 
    



      
A part as a MuJoCo scene: the triangles quiddity meshed, as an MJCF model.
This is the bridge to a simulated world rather than an exact one. A B-rep can
be ray cast exactly — that is what Quiddity.frame/2 does — but a sensor that
has to make contact, slide and be pushed needs a physics engine. MuJoCo is the
one this writes for, so the part becomes a mesh geometry in metres, which is
what an MJCF holds.
Units
A STEP file is in millimetres and MuJoCo is in metres, so every coordinate is
divided by 1000 on the way out. Nothing else is changed: the part keeps the
place the file gives it, so a scene written from a part and a frame rendered
from the same part agree about where it is, up to that factor.
What it is not
It is not a model of the agent. A scene holds the part; a body, its sensors
and its actuators are the experiment's, and putting them here would be a second
description of something the experiment already configures.
{:ok, part} = Quiddity.open("bracket.step")
{:ok, xml} = Quiddity.Mjcf.document(part)
File.write!("bracket.xml", xml)

      


      
        Summary


  
    Functions
  


    
      
        document(part, options \\ [])

      


        The scene as MJCF text.



    


    
      
        write(part, path, options \\ [])

      


        Writes the scene as MJCF text.



    





      


      
        Functions


        


    

  
    
      
    
    
      document(part, options \\ [])



        
          
        

    

  


  

      

          @spec document(Quiddity.Part.t(), keyword()) ::
  {:ok, String.t()} | {:error, Quiddity.Error.t()}


      


The scene as MJCF text.
Options: :deflection (mm, default 0.05), :angular (radians, default 0.3),
:name (the model's name, default "part") and :rgba (the material's colour,
default a neutral grey).

  



    

  
    
      
    
    
      write(part, path, options \\ [])



        
          
        

    

  


  

      

          @spec write(Quiddity.Part.t(), Path.t(), keyword()) ::
  :ok | {:error, Quiddity.Error.t()}


      


Writes the scene as MJCF text.

  


        

      


  

    
Quiddity.Mcp 
    



      
A Model Context Protocol server over stdio: a STEP part, for an assistant.
One JSON-RPC message per line in, one out — the stdio transport, which is what
a client launches as a process. No sessions, no server-sent events, no batches:
every request is self-contained, which is what lets a client treat it as a
pipe.
What the tools are for
quiddity answers "what is this part?" and this server exposes that, plus the
geometry underneath it. The questions worth asking are different enough to be
separate tools:
	what is it? — quiddity_part, quiddity_features, quiddity_face;
	what is here? — quiddity_probe and quiddity_sense: a ray, a point,
and a camera frame rendered against the exact B-rep;
	how do two parts differ? — quiddity_correspond matches the features
of one part against another's by name and size.

quiddity_export_mjcf is the one tool that writes: it puts the part on disk as
a MuJoCo model.
Parts are opened once
Calls name a path; the server keeps the parsed part, so a second question about
the same file does not re-read it. The cache is this process's — restarting the
server costs a re-read, and nothing on disk depends on it.
A tool that cannot answer answers: a refusal is text saying what was wrong and
what to try, never a dropped connection.

      


      
        Summary


  
    Types
  


    
      
        state()

      


        What the server remembers between messages: the parts it has read.



    





  
    Functions
  


    
      
        handle(line, state)

      


        One message: the reply (or nil for a notification) and the state after it.



    


    
      
        protocol_versions()

      


        The protocol revisions this server speaks, newest first.



    


    
      
        serve()

      


        Reads JSON-RPC messages from stdin and writes answers to stdout until stdin
closes.



    





      


      
        Types


        


  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %{parts: %{optional(String.t()) => Quiddity.Part.t()}}


      


What the server remembers between messages: the parts it has read.

  


        

      

      
        Functions


        


  
    
      
    
    
      handle(line, state)



        
          
        

    

  


  

      

          @spec handle(String.t(), state()) :: {String.t() | nil, state()}


      


One message: the reply (or nil for a notification) and the state after it.
nil for a blank line, and for a line that is not JSON — a transport that
crashes on garbage is a transport nobody can debug.

  



  
    
      
    
    
      protocol_versions()



        
          
        

    

  


  

      

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


      


The protocol revisions this server speaks, newest first.

  



  
    
      
    
    
      serve()



        
          
        

    

  


  

      

          @spec serve() :: :ok


      


Reads JSON-RPC messages from stdin and writes answers to stdout until stdin
closes.
Notifications are answered with nothing, which is what the transport says: a
notifications/initialized gets no reply.

  


        

      


  

    
Quiddity.Error exception
    



      
A refusal from the engine, with the code a caller can branch on.
The codes are quiddity's own vocabulary, so a caller who reads its
documentation is not learning a second one:
	"unreadable" — the file is not there, or cannot be opened;
	"broken_step" — the kernel read it and refused it (parse, unsupported,
incomplete, or past a bound it keeps);
	"bad_request" — the question was malformed: not three numbers, a camera
with no direction, a face the part does not have;
	"unresolved_geometry" — a face the ray meets has a surface the kernel
cannot intersect, so the answer would be a guess;
	"internal" — a document that could not be written.

A refusal is a value, not an exception: a tool that cannot answer still
answers, and says what to try next.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(arg)

      


        A refusal, from the engine's {code, message} pair.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quiddity.Error{
  __exception__: term(),
  code: String.t(),
  message: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(arg)



        
          
        

    

  


  

      

          @spec new({String.t(), String.t()}) :: t()


      


A refusal, from the engine's {code, message} pair.

  


        

      


  

    
mix quiddity.mcp 
    



      
Runs the Model Context Protocol server: one JSON-RPC message per line on
stdin, one answer per line on stdout, until stdin closes.
This is what an MCP client launches, so it says nothing on stdout that is not
a protocol message — a stray IO.puts here is a message the client cannot
parse. Anything worth saying goes to stderr.
# .mcp.json / mcp.json, in a project that depends on ex_quiddity
{"mcpServers": {"quiddity": {"command": "mix", "args": ["quiddity.mcp"]}}}
The tools are Quiddity.Mcp.Tools; what the server is for is in Quiddity.Mcp.
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