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    ex_monty_cad

Monty learns an object by sensing it, and its pretrained memories come from
episodes. A CAD part has already been explored: its surface is exact, and the
recognition names every face, so a node's label is a fact rather than a
conclusion. This package is the join between the two — the part on one side,
Monty's own percept and its library format on the other.
{:ok, part} = Quiddity.open("bracket.step")

# What a sensor module perceives here:
{:ok, camera} = Quiddity.Camera.patch([15.0, 0.0, 13.0], [0.0, 0.0, 1.0], distance: 5.0)
{:ok, frame} = Quiddity.frame(part, camera)
{:ok, message} = MontyCad.Percept.message(frame)

MontyCad.Percept.node_features(message)
#=> %{"pose_vectors" => [...], "principal_curvatures_log" => [0.0, 0.0], ...}

# The library a run loads:
{:ok, written} = MontyCad.Training.write(part, "bracket", "bracket.jsonl.gz", spacing: 2.0)
written.nodes
#=> 186
The percept is Monty's own code — Monty.Frameworks.Models.SensorModules.ObservationProcessor
over the frame — not a re-implementation, so a node trained from a part is the
percept a run would have made. docs/bridge.md says exactly what is faithful and
what is not.
The three modules
	Module	What it answers
	MontyCad.Percept	A Quiddity.Frame as the observation a sensor module reads: semantic_3d, shaded rgba, cam_to_world, and the message Monty builds from them
	MontyCad.Training	Visits over the part's surface, one percept each, with exact labels from the recognition
	MontyCad.Library	The file: gzipped JSON lines, one record per node, in the shape GraphLM reads

MontyCad.Percept.node_features/1 merges the morphological and non-morphological
features the way GraphLM.select_features_to_use/2 does — those are the columns
a record stores.
From a shell
mix monty_cad.train bracket.step --object bracket --out bracket.jsonl.gz
--spacing sets the millimetres between visits, --limit the most visits to
make. The answer names the file, the nodes, the features held, and how many nodes
each feature family contributed.
Writing a plugin: the generators
A run is assembled from modules — a motor policy that decides where to sense
next, a sensor transform that turns one observation into a percept. Each has a
contract in Monty's own behaviour, and a cluster that will call it wants a
description of it first. Two generators write both halves, so what you fill in is
the decision and not the wiring:
mix monty_cad.gen.policy follow_chamfers
mix monty_cad.gen.transform surface_smoother
Each writes a module and a test:
		follow_chamfers
	the module	lib/<your_app>/plugins/follow_chamfers.ex — Monty.Frameworks.Models.MotorPolicies.MotorPolicy's callbacks and describe/0
	the test	test/<your_app>/plugins/follow_chamfers_test.exs — it describes itself, it is a motor policy, it forgets between episodes

call/6 and call/3 raise with a sentence saying what to answer, on purpose: a
generated body that looks like an answer is a decision nobody made. The policy is
:owner_only (it reads a B-rep, and a B-rep handle cannot leave its node); change
that in describe/0 if yours does not, and the test will follow the description.
The description is MontyCad.Plugin's contract — kinds, placements, needs — and
MontyCad.Plugin.conforms?/1 says what is wrong with one that a cluster cannot
use. A cluster asks over the protocol; this package asks the same question in a
test.
Install
def deps do
  [
    {:ex_monty_cad, "~> 0.2"}
  ]
end
This package is Elixir only, but ex_quiddity builds a Rust engine when it is
compiled, so building wants a Rust toolchain and running wants none.
Limits, said out loud
	A CAD frame is perfect: no sensor noise, no occlusion from a real probe. A
library trained from one is a library trained from a drawing; docs/bridge.md
says what that costs.
	A library holds the part, densely and evenly. It does not hold an exploration
policy — that is what a training episode is, and this package does not replace
one.
	The labels are exact because the recognition named the faces, not because
anything was inferred. Where quiddity could not prove a feature,
Quiddity.Recognition.unexplained_faces/1 is where that is visible.
	A node whose patch saw too little surface is skipped and counted, not stored:
an empty percept is not a node.

Licence
MPL-2.0 (LICENSE). The dependencies keep their own: ex_quiddity is MPL-2.0,
ex_tbp_monty_core is MIT (the Thousand Brains Project's Monty, reimplemented on
the BEAM), and the engine under ex_quiddity — quiddity and haecceity — is
Apache-2.0. NOTICE says what came from where.


  

    What this package does, and what it does not

What MontyCad.Percept, MontyCad.Training and MontyCad.Library do, what they
deliberately do not do, and how to check each claim.
It is a package of its own because it depends on things the geometry does not:
ex_tbp_monty_core for the percept and the library format. ex_quiddity stays
what it was — a STEP part and the exact geometry under it — and knows nothing
about any of this.
The percept is Monty's own
The temptation is to compute "features" from the B-rep directly: the surface
normal is a property of the surface, the principal curvatures have closed forms
for a cylinder, and a node could be built in microseconds. That would be a
percept nobody else makes. A graph trained on it would not be the graph a run
matches against, and every difference would be a silent domain gap.
So a percept here is produced the way a run produces one:
	Quiddity.frame/2 renders a camera frame against the exact B-rep: per pixel a
point, an outward normal, a face and a depth.
	MontyCad.Percept.observation/2 lays it out as Monty's sensor modules read it
— "semantic_3d" (one row per pixel, [x, y, z, semantic_id]), "rgba",
"depth", "semantic" and "cam_to_world".
	Monty.Frameworks.Models.SensorModules.ObservationProcessor.process/2 — the
ported Monty module, not a copy — fits the surface, finds the principal
curvatures and assembles the message.

What a test holds: on a flat face the fitted principal curvatures are zero, the
pose vector's first row is the surface normal in the sensor's own frame, and
on_object is 1.0 exactly where the frame met the part.
Two conventions worth knowing
	A pose vector is in the sensor's frame. A patch reading a surface straight
on reports a normal of [0, 0, -1], because a camera looks along its own −z.
This is Monty's convention, and it is the one a graph stores.
	on_object is read from the fourth column of semantic_3d. A CAD frame
puts the object's semantic id there (1) for a pixel that met the part and
0.0 for background, which is what the processor reads.

A node is a visit, and a visit has to see something
MontyCad.Training.nodes/2 spreads points over the surface at a spacing,
and stands a patch sensor distance mm off each, looking at it. A visit whose
patch is mostly off the part — the sensor is on a face's edge — is skipped,
not stored: its centre pixel misses, the fit has too little to fit, and the
features would describe nothing. A surface agent never is on an edge, because
contact keeps it inside a face, so skipping is what makes the graph look like a
run's.
The answer says how many visits were made and how many were skipped, so the
number of nodes is never a mystery.
Labels
Each node carries the face it was placed on and the family quiddity assigned that
face: "holes", "bosses", "risers", or nil for plain stock. That is the
supervised part — the graph knows what it is looking at, rather than inferring it
from evidence.
The library file
MontyCad.Library writes the format a run loads: one gzipped JSON record
per object and input channel, holding positions (one per node) and features
(one column per feature name, as long as positions).
{"object_id": "through_hole_plate", "input_channel": "patch",
 "positions": [[15.0, -0.05, 13.0], …],
 "features": {"pose_vectors": [[[…],[…],[…]], …], "principal_curvatures_log": [[0.0,0.0], …]},
 "lm_index": 0}
Monty.Studio.Memory in the studio reads it back into a GraphMemory and
matches with it; a test here reads it the same way and checks the columns line up.
What is not faithful, said out loud
	Shading, not colour. A STEP file without appearance data has no colour. The
rgba image is lit from the upper left of the camera, so an hsv feature read
from a CAD frame says how the surface turns, not what it is painted. A run
matching on hsv against a CAD-trained library is matching on shading.
	No exploration policy. A training episode also learns where to look; a CAD
library holds the part, evenly, and nothing about actions.
	Millimetres. Every coordinate is the file's own. A run's world may work in
metres (MuJoCo does); the MJCF writer divides by 1000 and nothing else does.

The MuJoCo scene
Quiddity.Mjcf.document/2 meshes the part and writes an MJCF model in metres:
one body, one mesh geometry, no body/sensors/actuators. A scene is a place; the
agent is the experiment's, and duplicating its description here would be a second
source of truth for the same thing.


  

    
MontyCad.Gen 
    



      
The shared half of the code generators: what a plugin is called, where it goes,
and that what is written is formatted.
A generator that writes unformatted code teaches the wrong thing on its first
line, so every source here goes through the formatter before it is written. A
generator that writes into the wrong namespace is worse: the module would be
in this package's namespace while the plugin belongs to the application that
asked for it, so the namespace comes from the project's own :app.

      


      
        Summary


  
    Functions
  


    
      
        file_path(module)

      


        Where the module's source goes.



    


    
      
        format(source)

      


        One source as the formatter leaves it.



    


    
      
        module_name(name)

      


        The module a plugin name becomes, in the host application's namespace.



    


    
      
        module_name!(name)

      


        The module a plugin name becomes, or the reason it is not a name.



    


    
      
        namespace()

      


        The application this generation is for, as a module prefix.



    


    
      
        test_path(module)

      


        Where the module's test goes.



    


    
      
        write!(files)

      


        Writes the files a generator made, and answers the paths it wrote.



    





      


      
        Functions


        


  
    
      
    
    
      file_path(module)



        
          
        

    

  


  

      

          @spec file_path(module()) :: Path.t()


      


Where the module's source goes.

  



  
    
      
    
    
      format(source)



        
          
        

    

  


  

      

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


      


One source as the formatter leaves it.

  



  
    
      
    
    
      module_name(name)



        
          
        

    

  


  

      

          @spec module_name(String.t()) :: {:ok, module()} | {:error, String.t()}


      


The module a plugin name becomes, in the host application's namespace.
follow_chamfers in an application called my_agent is
MyAgent.Plugins.FollowChamfers.

  



  
    
      
    
    
      module_name!(name)



        
          
        

    

  


  

      

          @spec module_name!(String.t()) :: module()


      


The module a plugin name becomes, or the reason it is not a name.

  



  
    
      
    
    
      namespace()



        
          
        

    

  


  

      

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


      


The application this generation is for, as a module prefix.

  



  
    
      
    
    
      test_path(module)



        
          
        

    

  


  

      

          @spec test_path(module()) :: Path.t()


      


Where the module's test goes.

  



  
    
      
    
    
      write!(files)



        
          
        

    

  


  

      

          @spec write!([{Path.t(), String.t()}]) :: [Path.t()]


      


Writes the files a generator made, and answers the paths it wrote.
An existing file is refused rather than overwritten: a generator run a second
time by mistake would otherwise take the decisions the first run's owner has
since written into it.

  


        

      


  

    
MontyCad.Gen.Policy 
    



      
The source of a motor policy: the contract, the description, and nothing
invented.
A policy answers one question per step — where to sense next — and returns
whether learning modules should sit the step out. What this generator writes is
the shape of that answer and the description a cluster asks for; the decision
itself raises until somebody writes it, because a generated function that does
something plausible is a decision nobody made.

      


      
        Summary


  
    Functions
  


    
      
        source(module)

      


        The module's source.



    


    
      
        test_source(module)

      


        The test that holds the contract, which is the part a generator can prove.



    





      


      
        Functions


        


  
    
      
    
    
      source(module)



        
          
        

    

  


  

      

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


      


The module's source.

  



  
    
      
    
    
      test_source(module)



        
          
        

    

  


  

      

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


      


The test that holds the contract, which is the part a generator can prove.

  


        

      


  

    
MontyCad.Gen.Transform 
    



      
The source of a sensor transform: one stage of a sensor module's pipeline.
A transform is handed the observation and the payload, and answers both the
payload it changed and itself as it now stands — an Elixir struct cannot be
mutated, so a stage that remembers something answers the stage that remembers
it. What this generator writes is that shape; what it cannot write is what the
stage does with the surface, which is the reason the stage exists.

      


      
        Summary


  
    Functions
  


    
      
        source(module)

      


        The module's source.



    


    
      
        test_source(module)

      


        The test that holds the contract.



    





      


      
        Functions


        


  
    
      
    
    
      source(module)



        
          
        

    

  


  

      

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


      


The module's source.

  



  
    
      
    
    
      test_source(module)



        
          
        

    

  


  

      

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


      


The test that holds the contract.

  


        

      


  

    
MontyCad.Plugin behaviour
    



      
What a plugin tells a cluster about itself, and what a cluster may rely on.
A run is assembled from modules: the experiment that drives it, the learning
modules it steps, the motor policies that decide where to sense next. Not all
of them live in the same node — a policy that reads a part's B-rep has to run
where the part was opened — so a cluster has to be able to ask a module what it
is before it decides where to call it.
That answer is describe/0, and this module is its contract: the three kinds,
the two placements, and conforms?/1, which says what is wrong with a
description rather than only that something is.
The description
%{
  "name" => "follow_chamfers",
  "kind" => :motor_policy,
  "version" => "0.1.0",
  "placement" => :owner_only,
  "needs" => [:quiddity]
}
	name — the name the cluster registers it under, and the name a run asks
for. Two plugins with one name on one node is a mistake the registry reports.
	kind — one of kinds/0: an experiment, a learning module, or a motor
policy. The kind says how often it is called: an experiment and a policy once
per step, a learning module thousands of times, which is why a learning
module is advertised rather than routed.
	version — the plugin's own version string, so a run's record says which
decision-maker produced it.
	placement — :anywhere when any node may answer a call, :owner_only when
a call has to reach the node that holds the state. A B-rep handle cannot
leave its node, so anything that reads one is :owner_only.
	needs — what the plugin must be able to reach to answer at all, as atoms:
:quiddity for the geometry, :cadmpeg for the file, :monty for the
framework. A cluster uses it to refuse a plugin it cannot serve rather than
to fail its first call.

mix monty_cad.gen.policy and mix monty_cad.gen.transform write a module that
implements this behaviour, so a generated plugin is already offerable.

      


      
        Summary


  
    Types
  


    
      
        description()

      


        The map describe/0 answers.



    


    
      
        kind()

      


    


    
      
        placement()

      


    





  
    Callbacks
  


    
      
        describe()

      


        What a plugin says about itself.



    





  
    Functions
  


    
      
        conforms?(description)

      


        Whether a description says enough for a cluster to use it.



    


    
      
        kinds()

      


        The kinds of plugin a run is assembled from.



    


    
      
        placements()

      


        Where a plugin may be called: anywhere, or only where its state is.
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      description()



        
          
        

    

  


  

      

          @type description() :: %{
  required(String.t()) => term(),
  optional(String.t()) => term()
}


      


The map describe/0 answers.

  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :experiment | :learning_module | :motor_policy


      



  



  
    
      
    
    
      placement()



        
          
        

    

  


  

      

          @type placement() :: :anywhere | :owner_only


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      describe()



        
          
        

    

  


  

      

          @callback describe() :: description()


      


What a plugin says about itself.

  


        

      

      
        Functions


        


  
    
      
    
    
      conforms?(description)



        
          
        

    

  


  

      

          @spec conforms?(description()) :: :ok | {:error, String.t()}


      


Whether a description says enough for a cluster to use it.
:ok, or a sentence naming the first thing that is wrong — which is what a
generated plugin's test asserts, and what a person reads when a hand-written
one is refused.

  



  
    
      
    
    
      kinds()



        
          
        

    

  


  

      

          @spec kinds() :: [kind()]


      


The kinds of plugin a run is assembled from.

  



  
    
      
    
    
      placements()



        
          
        

    

  


  

      

          @spec placements() :: [placement()]


      


Where a plugin may be called: anywhere, or only where its state is.

  


        

      


  

    
MontyCad 
    



      
A graph memory for Monty, built from a STEP part.
Monty learns an object by sensing it: a patch of
surface here, another there. Its pretrained memories come from episodes — an
agent explores an object and stores what it perceived — which works, and is
slow, uneven (the agent explores what it happened to touch), and cannot say
why a region is called what it is called.
A CAD part has been explored already. This package samples its exact B-rep at a
chosen spacing, takes the percept Monty's own sensor modules would take at each
visit, and writes the labelled graph memory a Monty run loads.
The three steps, and where each lives
	MontyCad.Percept — a Quiddity.Frame becomes the observation a sensor
module reads, and Monty's own ObservationProcessor answers the message.
Nothing here re-implements a percept.
	MontyCad.Training — visits over the surface, one percept each, with the
labels quiddity's recognition gives: an exact face and feature per node,
concluded from nothing.
	MontyCad.Library — the file a run loads: gzipped JSON lines, one record per
node, in the shape GraphLM reads.

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

{:ok, written} = MontyCad.Training.write(part, "bracket", "bracket.jsonl.gz",
  spacing: 2.0
)

written.nodes
#=> 186
The same job from a shell:
mix monty_cad.train bracket.step --object bracket --out bracket.jsonl.gz
What is faithful, and what is not
docs/bridge.md states both, and the shortest version is: the percept is
Monty's own code, the labels are exact, and the geometry is a drawing rather
than a measurement — a CAD frame has no sensor noise, no occlusion from a real
probe, and no colour.

      


      
        Summary


  
    Functions
  


    
      
        ready?()

      


        Whether the two dependencies answered — a Monty message module and a part.



    





      


      
        Functions


        


  
    
      
    
    
      ready?()



        
          
        

    

  


  

      

          @spec ready?() :: boolean()


      


Whether the two dependencies answered — a Monty message module and a part.

  


        

      


  

    
MontyCad.Library 
    



      
A graph memory in the form a Monty run loads.
Monty's pretrained memory is one file of JSON lines, gzipped, one record per
object and input channel:
{"object_id": "bracket", "input_channel": "patch",
 "positions": [[x, y, z], …], "features": {"hsv": [[h, s, v], …], …}}
That is the whole format — Monty.Studio.Memory in the studio reads it back
into a GraphMemory and matches with it. So a part learned from CAD writes the
same file a training episode writes, and a run does not know the difference.
Records are written with lm_index 0: a library built from one part is one
learning module's memory, and a heterarchy's is several libraries.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        feature_names(library)

      


        The feature names the library holds.



    


    
      
        new(object_id, positions, features, options \\ [])

      


        A library from nodes: their locations and their features, one column a feature.



    


    
      
        records(library, options \\ [])

      


        The library as the records the file holds — one, for one object and channel.



    


    
      
        size(library)

      


        How many nodes the library holds.



    


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

      


        Writes the library, gzipped, at path — the shape Monty.Studio.Memory reads.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %MontyCad.Library{
  channel: String.t(),
  features: %{optional(String.t()) => [term()]},
  object_id: String.t(),
  positions: [[float()]]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      feature_names(library)



        
          
        

    

  


  

      

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


      


The feature names the library holds.

  



    

  
    
      
    
    
      new(object_id, positions, features, options \\ [])



        
          
        

    

  


  

      

          @spec new(String.t(), [[float()]], [%{optional(String.t()) => term()}], keyword()) ::
  {:ok, t()} | {:error, Quiddity.Error.t()}


      


A library from nodes: their locations and their features, one column a feature.
features is what MontyCad.Percept.node_features/1 answered per node, so
this is a transpose with the shape of the file to write: every feature becomes
a column of the same length as positions.

  



    

  
    
      
    
    
      records(library, options \\ [])



        
          
        

    

  


  

      

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


      


The library as the records the file holds — one, for one object and channel.

  



  
    
      
    
    
      size(library)



        
          
        

    

  


  

      

          @spec size(t()) :: non_neg_integer()


      


How many nodes the library holds.

  



    

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



        
          
        

    

  


  

      

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


      


Writes the library, gzipped, at path — the shape Monty.Studio.Memory reads.
A file the format's reader can rebuild is the whole contract, so a write that
fails is an error rather than a partial file that looks like a memory.

  


        

      


  

    
MontyCad.Percept 
    



      
A CAD frame as the observation a Monty sensor module reads.
This is the one place the two worlds meet, and it is deliberately thin: the
frame supplies exact points, and Monty's own
Monty.Frameworks.Models.SensorModules.ObservationProcessor fits the surface,
finds the principal curvatures and assembles the message. Nothing here
re-implements a percept — a node trained on a CAD part has to be the percept a
run would have made, or the graph being built is a graph of something else.
The observation
Monty's sensor modules never see a depth image: the transform chain turns one
into "semantic_3d" — one row per pixel, [x, y, z, semantic_id] — and that
is what they read. Here the points come from ray casting the exact B-rep, so
"semantic_3d" is exact rather than an un-projection of a depth buffer, and a
pixel that met nothing carries 0.0, Monty's background.
"rgba" is shading: a B-rep has no colour, so the image is lit by one light
from the upper left of the camera. A "hsv" feature read from it says how the
surface turns, not what it is painted; a file with no appearance has no colour
to perceive, and inventing one would be worse than saying so.
The features a node keeps
node_features/1 merges the morphological and non-morphological features, the
same way GraphLM.select_features_to_use/2 does. Those are the columns a graph
memory stores per node: hsv, pose_vectors, pose_fully_defined,
principal_curvatures_log, and whatever else the sensor was asked for.

      


      
        Summary


  
    Types
  


    
      
        observation()

      


        A Monty observation: the map the sensor modules read.



    





  
    Functions
  


    
      
        message(frame, options \\ [])

      


        The percept: Monty's own processor over this frame.



    


    
      
        node_features(message)

      


        The features a graph node keeps from a message — morphological and the rest,
merged, the way GraphLM.select_features_to_use/2 merges them.



    


    
      
        observation(frame, options \\ [])

      


        The observation a Monty sensor module reads from this frame.
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      observation()



        
          
        

    

  


  

      

          @type observation() :: %{optional(String.t()) => term()}


      


A Monty observation: the map the sensor modules read.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      message(frame, options \\ [])



        
          
        

    

  


  

      

          @spec message(Quiddity.Frame.t(), keyword()) :: {:ok, Monty.Cmp.Message.t()}


      


The percept: Monty's own processor over this frame.
Answers {:ok, %Monty.Cmp.Message{}}, whose location is the centre pixel's
point, whose morphological_features carry the surface normal and whether the
pose is defined, and whose non_morphological_features carry the depths,
colour and curvatures the sensor asked for.
A frame that met nothing still makes a message — Monty's processor does that,
with on_object 0.0 and process_features_in_lm false — because "the sensor
is over empty space" is a fact a model is allowed to act on. A caller that
wants only real percepts filters on on_object, the way Training.nodes/2
does.

  



  
    
      
    
    
      node_features(message)



        
          
        

    

  


  

      

          @spec node_features(Monty.Cmp.Message.t()) :: %{optional(String.t()) => term()}


      


The features a graph node keeps from a message — morphological and the rest,
merged, the way GraphLM.select_features_to_use/2 merges them.
Keys are strings and values are what Monty stores: a three-element list for a
pose vector, a two-element list for curvatures, a float for a defined pose.

  



    

  
    
      
    
    
      observation(frame, options \\ [])



        
          
        

    

  


  

      

          @spec observation(Quiddity.Frame.t(), keyword()) :: observation()


      


The observation a Monty sensor module reads from this frame.
Options: :semantic_id (what an on-surface pixel is called, default 1).

  


        

      


  

    
MontyCad.Training 
    



      
A graph memory built from a CAD part — supervised training without an episode.
Monty learns an object by touching it: a surface agent explores, and every
patch it lands on becomes a node with the percept it made there. A CAD part
already is the explored object — its surface is known exactly — so the
exploration can be replaced by sampling: put a patch sensor on the surface,
spacing the visits as far apart as the detail needs, and take the percept each
visit makes.
What comes out is what a training episode comes out with: locations in the
part's own frame and the features the sensor modules measured there. The
difference is that the labels are exact — quiddity says which face each node
is on and which feature that face belongs to — which is what makes this
supervised: a node's feature family is read, never concluded.
What this is not
It is not a replacement for a training episode's action policy. Monty's
episodes also learn where to look next, and a CAD-built memory does not hold
that. What it holds is the part, densely and evenly, which is the thing an
episode spends its first minutes doing badly.
Cost
One patch is one frame — 4 096 rays — and a percept is Monty's own feature
extraction on top. A plate at 2 mm spacing is a few hundred patches; a large
part at 0.5 mm is thousands, so :limit caps the work and :spacing is the
honest dial.

      


      
        Summary


  
    Types
  


    
      
        visit_node()

      


        One node: where the sensor was, what it perceived, and what quiddity says it
is looking at.



    





  
    Functions
  


    
      
        library(nodes, object_id, options \\ [])

      


        The nodes a previous visit produced, as the library a run loads.



    


    
      
        nodes(part, options \\ [])

      


        Visits the part and takes a percept at each one.



    


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

      


        Samples the part and writes the library a run loads, in one call.



    





      


      
        Types


        


  
    
      
    
    
      visit_node()



        
          
        

    

  


  

      

          @type visit_node() :: %{
  location: [float()],
  features: %{optional(String.t()) => term()},
  face: non_neg_integer(),
  family: String.t() | nil
}


      


One node: where the sensor was, what it perceived, and what quiddity says it
is looking at.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      library(nodes, object_id, options \\ [])



        
          
        

    

  


  

      

          @spec library([visit_node()], String.t(), keyword()) ::
  {:ok, MontyCad.Library.t()} | {:error, Quiddity.Error.t()}


      


The nodes a previous visit produced, as the library a run loads.
object_id is what the graph is called — the name a recognition would answer
— so a run matching this library says "bracket", not "new_object0".

  



    

  
    
      
    
    
      nodes(part, options \\ [])



        
          
        

    

  


  

      

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


      


Visits the part and takes a percept at each one.
Options:
	:spacing — how far apart the visits are, in millimetres (default 2.0);
	:limit — the most visits to make (default 2 000);
	:distance — how far the sensor stands off the surface (default 5 mm,
which keeps a patch's footprint smaller than a face on most parts);
	:min_coverage — the share of a patch that must land on the part for the
visit to count (default 0.6);
	:features — the sensor's feature list, defaulting to a Monty patch's;
	:progress — a one-argument function called after each percept, for a
caller that wants to show a count rather than wait.

A visit whose patch does not see the surface — a corner sharper than the
patch's field of view, or a face the rays miss — is skipped, not invented:
the node count is what the sensor could perceive, and :skipped in the answer
says how many visits it was.

  



    

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



        
          
        

    

  


  

      

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


      


Samples the part and writes the library a run loads, in one call.
Answers what was written and what it holds: the path, the node count, the
feature names, and how many nodes each feature family contributed.

  


        

      


  

    
mix monty_cad.gen.policy 
    



      
Writes a motor policy into the current project.
mix monty_cad.gen.policy follow_chamfers
Two files: lib/<app>/plugins/follow_chamfers.ex — the callbacks
Monty.Frameworks.Models.MotorPolicies.MotorPolicy requires, and the
describe/0 a cluster asks for — and a test that asserts both. call/6 raises
until the decision is written, on purpose: a generated body that looks like an
answer is a decision nobody made.
The policy is :owner_only, because a policy over a CAD part reads a B-rep
handle and that cannot leave the node that opened it. A policy over something
else changes the description and says why.

      




  

    
mix monty_cad.gen.transform 
    



      
Writes a sensor transform into the current project.
mix monty_cad.gen.transform surface_smoother
Two files: lib/<app>/plugins/surface_smoother.ex — the one callback
Monty.SensorModules.SensorModule.Transform requires, answering the payload it
changed and itself as it now stands — and a test that asserts the module is a
transform.
call/3 raises until the stage does something. Two answers are honest without
a decision: the payload untouched, for a stage whose feature this run does not
use, and a percept made from the observation, which
MontyCad.Percept.message/1 already does for a CAD frame.

      




  

    
mix monty_cad.train 
    



      
Samples a part's surface, takes Monty's percept at each visit, and writes the
library.
mix monty_cad.train bracket.step --object bracket --out bracket.jsonl.gz
Options:
	--object — the name the graph is matched as. Required; the file is not
allowed to guess it, because a memory matched under the wrong name is a
memory that never wins.
	--out — where to write. Defaults to <object>.jsonl.gz.
	--spacing — millimetres between visits (default 2.0). Smaller is denser
and slower; a 40 mm spacing on a small plate is a dozen nodes.
	--limit — the most visits to make (default 2000).

The answer names the file, the node count, the features held per node and how
many nodes each feature family contributed. Nodes whose patch saw no surface
are counted, not stored: an empty percept is not a node.
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