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    ex_monty_plugin

What a Monty plugin tells a cluster, and the registry that carries the answer
between nodes.
The API by module — and the same content as llms.txt
for a model with no browser — is generated by mix docs and published at
d-led.github.io/ex.monty.plugin from
main; the released version is on HexDocs.
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 — and they do
not all live in the same node. A policy that reads a part's B-rep has to run where
the part was opened, because a B-rep handle cannot leave its node. So a cluster has
to be able to ask a module what it is before it decides where to call it.
	Module	What it answers
	MontyPlugin	the contract: describe/0 — name, kind, version, placement, needs — and conforms?/1, which names the field that is wrong
	MontyPlugin.Registry	which plugins the cluster offers, by name and kind, over :pg, and the same answer on every node; lookup/3 asks for a name on a named node, which is what an :owner_only plugin needs

%{
  "name" => "follow_chamfers",
  "kind" => :motor_policy,
  "version" => "0.1.0",
  # It reads a part's geometry, and a B-rep handle cannot leave its node.
  "placement" => :owner_only,
  "needs" => [:quiddity]
}
The three kinds are :experiment, :learning_module and :motor_policy;
placement is :anywhere or :owner_only. A learning module is advertised rather
than routed — it runs thousands of operations a step, so it is compiled where it
runs — while an experiment and a policy are called once per step, which is what
makes a remote call free.
What it starts
Adding the dependency is the whole of the setup: MontyPlugin.Application starts
the one process this package needs — OTP's :pg, under the scope PLUGIN_SCOPE
names — before anything that could ask it a question. A forgotten child would
otherwise be a registry that answers :noproc on the first call, which says
nothing about the plugin and everything about the boot.
:pg and not a Registry: :pg knows a name on every node and forgets it when a
node goes down; a Registry names processes on the node that started it.
MontyPlugin.Registry.child_spec/1 is there for a test that wants the process
under its own supervisor, not for an application to add again.
Two variables, both read at boot
	variable	what it does
	PLUGIN_SCOPE	the :pg scope name (default monty_plugins). Two systems sharing a cluster that must not see each other's plugins differ here, exactly as they differ in node name
	PLUGIN_DISCOVERY	pg (default) or none. none is a deployment that runs its own built-in work and takes no part in a cluster: registration does nothing and a lookup says so, rather than looking like an empty cluster

A node that is not distributed is a cluster of one, which is a supported
deployment — the registry answers with what that node offers and nothing else.
What a provider is
A plugin is a process that answers one call:
def handle_call(:describe, _from, state), do: {:reply, MyPlugin.describe(), state}
The answer is held to MontyPlugin.conforms?/1. A plugin that answers unusably is
still listed, with the reason — hiding it would make "nothing there" and "there
but unusable" look the same to whoever is choosing.
Install
def deps do
  [
    {:ex_monty_plugin, "~> 0.1"}
  ]
end
Elixir only: no NIF, no geometry, no Monty.
Releasing
Nothing is published from a branch: ci proves a commit, a tag says it is a
version. The version lives in VERSION and is written into mix.exs (and the
dependency line above) by the script that moves it:
elixir scripts/release.exs bump patch     # 0.1.0 -> 0.1.1, in every file
git add -A && git commit -m "release: 0.1.1" && git push
./scripts/tag_and_push_version.sh          # refuses a dirty tree or red CI

The tag is what .github/workflows/release.yml publishes from, and that job needs
the HEX_API_KEY secret on this repository:
gh secret set HEX_API_KEY -R d-led/ex.monty.plugin

Until the secret is there the tag job stops with that sentence rather than with an
authentication error from Hex. A tag that disagrees with VERSION stops it too,
before anything is built.


  

    Changelog

0.1.0
The contract and the registry, on their own.
Added
	MontyPlugin — describe/0 as a behaviour: name, kind, version,
placement, needs; the three kinds and the two placements; conforms?/1,
which answers :ok or names the first field that a cluster cannot use.

	MontyPlugin.Registry — providers by kind and by name over :pg, one
scope per deployment (PLUGIN_SCOPE), switched off with PLUGIN_DISCOVERY=none,
and an unusable description reported with its field rather than offered.
lookup/3 asks for a name on a named node, which is the question an
:owner_only plugin asks: a policy that reads a B-rep has to be called where the
part was opened, and the answer when it is not there names the nodes that do
offer it.

	MontyPlugin.Application — starts the :pg scope the registry uses, unless
PLUGIN_DISCOVERY=none; a host application adds nothing.

	A two-node test — a plugin offered on a peer node is found here with its
description, and one withdrawn there leaves the list here.


Nothing here knows about geometry, Monty, or a CAD file: it is the part of a
cluster that a policy, a learning module and an experiment have in common.


  

    
MontyPlugin behaviour
    



      
What a plugin tells a cluster about itself, and what a cluster may rely on.
A Monty 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. 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.

MontyPlugin.Registry carries the answer between nodes; nothing here knows
about processes.
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        description()

      


        The map describe/0 answers.
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    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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          @type description() :: %{
  optional(String.t()) => term(),
  required(String.t()) => term()
}


      


The map describe/0 answers.

  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :experiment | :learning_module | :motor_policy
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          @type placement() :: :anywhere | :owner_only
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          @callback describe() :: description()


      


What a plugin says about itself.

  


        

      

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


      


The kinds of plugin a run is assembled from.
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          @spec placements() :: [placement()]


      


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

  


        

      


  

    
MontyPlugin.Application 
    



      
The one process this package needs: the :pg scope plugins register in.
It is started here rather than left to the host application because a forgotten
child is a registry that answers :noproc on the first call, which says nothing
about the plugin and everything about the boot. An application that wants the
registry not started says PLUGIN_DISCOVERY=none, which is one variable in one
place rather than a line in every supervision tree.

      




  

    
MontyPlugin.Registry 
    



      
Which plugins a cluster offers, by name, on every node.
:pg rather than Registry: a Registry names processes on the node that
started it and knows nothing of the others, while :pg is OTP's cluster-wide
process group — a name joined on one node is visible on all of them, and a node
that goes down takes its names with it.
:pg rather than Horde.Registry, and the difference is what a name means.
Horde is a distributed Registry over a δ-CRDT, and it is the right tool for the
question it answers: one owner per name, handed to another node when a node
leaves. It supports keys: :unique only, and when two nodes register one name it
settles the conflict by sending the loser an exit signal. A plugin name is
deliberately not unique — every node of an estate may offer follow_chamfers,
and which of them can answer depends on where the part was opened — so the second
registration is a second provider, not a dead process. :pg holds exactly that:
many members per key, and a member is forgotten when its process or its node goes
away. A name that must have one owner (a run, a worker) is Horde's question, not
this one; the two sit in one cluster without argument.
Two variables, both read at boot
12-factor says the cluster a node belongs to is a start-up decision, so this
module reads the environment and nothing else:
	PLUGIN_SCOPE — the :pg scope name (default monty_plugins). Two systems
on one cluster that must not see each other's plugins differ here, exactly as
they differ in node name.
	PLUGIN_DISCOVERY — pg (the default) or none. none is a deployment that
runs its own built-in experiments and wants no cluster at all: registration
answers :ok and does nothing, and a lookup says so rather than pretending
the cluster is empty.

What a provider is
A plugin is a process, and it answers :describe:
def handle_call(:describe, _from, state), do: {:reply, MyPlugin.describe(), state}
The answer is held to MontyPlugin.conforms?/1. A plugin that describes itself
unusably is still listed — hiding it would make "nothing there" and "there but
unusable" look the same — and describe in its entry says which field is wrong.

      


      
        Summary


  
    Types
  


    
      
        provider()

      


        One provider: where to call it, and what it says it is.



    





  
    Functions
  


    
      
        child_spec(opts)

      


        The child spec that starts the :pg process under this scope.



    


    
      
        enabled?()

      


        Whether this node takes part in a cluster at all, from PLUGIN_DISCOVERY.



    


    
      
        lookup(kind, name)

      


        The one provider under a name.



    


    
      
        lookup(kind, name, on)

      


        The provider under a name, on a named node.



    


    
      
        providers(kind)

      


        Every provider of a kind, across the cluster, in no particular order.



    


    
      
        register(kind, name, pid)

      


        Offers a process under a name, on this node and therefore on every node.



    


    
      
        scope()

      


        The :pg scope this node registers in, from PLUGIN_SCOPE.



    


    
      
        unregister(kind, name, pid)

      


        Withdraws an offer.
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          @type provider() :: %{
  kind: MontyPlugin.kind(),
  name: String.t(),
  node: node(),
  pid: pid(),
  describe: {:ok, map()} | {:error, String.t()}
}


      


One provider: where to call it, and what it says it is.
describe is {:ok, map} when the plugin answered with a description a cluster
can use, and {:error, reason} when it did not answer or answered unusably.

  


        

      

      
        Functions
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          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


The child spec that starts the :pg process under this scope.
The package starts it already (MontyPlugin.Application), so an application
does not add this to its own tree — it exists for a test that wants the process
under its own supervisor. :pg is an OTP module and has no child_spec/1, which
is why the start function is named here.
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          @spec enabled?() :: boolean()


      


Whether this node takes part in a cluster at all, from PLUGIN_DISCOVERY.
Read at call time rather than cached, so the answer is the environment's answer
at every moment; the scope a query uses is fixed by the process started at boot.

  



  
    
      
    
    
      lookup(kind, name)



        
          
        

    

  


  

      

          @spec lookup(MontyPlugin.kind(), String.t()) ::
  {:ok, provider()} | {:error, String.t()}


      


The one provider under a name.
A name nobody offers is an error that names the ones there are, because the
caller is usually a model that can pick another.
This answers a provider, which is right for an :anywhere plugin — any node
may answer — and wrong for an :owner_only one, where the address decides
whether the call can be served at all. That question is lookup/3.

  



  
    
      
    
    
      lookup(kind, name, on)



        
          
        

    

  


  

      

          @spec lookup(MontyPlugin.kind(), String.t(), node()) ::
  {:ok, provider()} | {:error, String.t()}


      


The provider under a name, on a named node.
This is the question an :owner_only plugin asks: a motor policy that reads a
B-rep has to be called on the node that opened the part, and lookup/2 answers
the first provider it finds — which may be the address of a copy that cannot
serve. The answer when it is not there names the nodes that do offer it, so a
caller can say which part is where instead of guessing.
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          @spec providers(MontyPlugin.kind()) :: [provider()]


      


Every provider of a kind, across the cluster, in no particular order.
One plugin registered on two nodes appears twice, which is the truth: the caller
picks, and the node it picks is the node the work happens on.

  



  
    
      
    
    
      register(kind, name, pid)



        
          
        

    

  


  

      

          @spec register(MontyPlugin.kind(), String.t(), pid()) :: :ok


      


Offers a process under a name, on this node and therefore on every node.

  



  
    
      
    
    
      scope()



        
          
        

    

  


  

      

          @spec scope() :: atom()


      


The :pg scope this node registers in, from PLUGIN_SCOPE.

  



  
    
      
    
    
      unregister(kind, name, pid)



        
          
        

    

  


  

      

          @spec unregister(MontyPlugin.kind(), String.t(), pid()) :: :ok


      


Withdraws an offer.
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