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    ex_cadmpeg

An Elixir wrapper of cadmpeg to bring
native CAD files onto the BEAM: SolidWorks .sldprt, CATIA .CATPart, Inventor
.ipt/.iam, Creo, NX, Fusion .f3d, FreeCAD .FCStd, Rhino .3dm, IGES,
STEP, Creo View .pvz and OpenUSD read into one format-neutral CAD document,
and that document written back out. Wrapped via rustler; the engine underneath
is pure Rust, so there is no vendor SDK, no OpenCascade and no CAD system
installed anywhere.
This build compiles in the STEP codec, so it reads and writes STEP — "Formats are
compiled in" below says how a build carries another one.
{:ok, document} = Cadmpeg.open("bracket.step")

{:ok, report} = Cadmpeg.Document.write(document, "step", "bracket-strict.step")
report is the export report: what the encoder wrote, and what it could not
carry. A conversion that loses something says so.
Everything is in the file's own units, in its own coordinates, and the same file
always gives the same document.
What it answers
	Question	Call
	What does this build read and write?	Cadmpeg.formats/0
	Read a part, and how faithfully?	Cadmpeg.open/1 — the handle and the decode report
	Convert it	Cadmpeg.convert/4, or Cadmpeg.Document.write/4
	Keep it without the handle	Cadmpeg.Document.to_json/1, Cadmpeg.from_json/1

A document is parsed once: open/1 answers a handle and every later call
takes it, so asking three questions about one part reads it once. The handle is a
Rust resource — it serves every process on its node and cannot be sent to another
node, because the document is local.
Formats are compiled in
cadmpeg's codecs are Rust features. This package compiles in the STEP codec, so
formats/0 lists STEP as an input and as an output and does not pretend to read
a .sldprt. Turning on another codec is a line in
native/cadmpeg_nif/Cargo.toml:
cadmpeg-registry = { version = "=0.6.11", default-features = false, features = ["step", "sldprt"] }
Each codec is its own crate, so a build carries only the formats it needs. Which
formats a build has is a fact about the binary in the VM, not a promise.
As an MCP server
mix cadmpeg.mcp speaks the Model Context Protocol over stdio, so an assistant
can ask about a file directly:
{"mcpServers": {"cadmpeg": {"command": "mix", "args": ["cadmpeg.mcp"]}}}
Three tools: cadmpeg_formats — what this build reads and writes —
cadmpeg_inspect, which answers the decode report rather than just "it
opened", and cadmpeg_convert, which writes the file you name and reports what
the target could not carry.
Install
def deps do
  [{:ex_cadmpeg, "~> 0.1"}]
end
The Rust engine is compiled when the dependency is: building wants a Rust
toolchain (1.88 or later, which is what cadmpeg itself requires), and running
wants none.
Limits, said out loud
	The document is read-only here. cadmpeg's IR can be edited; this binding does
not expose editing yet, and to_json/1 is the way to a document a caller can
change.
	"It opened" is not "it opened faithfully". cadmpeg scores each format on a
ladder, and the decode report carries the losses; a caller that ignores the
report has a document of unknown fidelity rather than an error.
	Assemblies are documents too — parts, occurrences and placements are in the
IR — but walking them is not exposed yet.
	A refusal is not retried at a laxer policy. A stricter or looser policy changes
the answer, so Cadmpeg.Error says what was refused and the caller decides.

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


  

    The document in the middle

What the handle holds, why it is one kind of value whatever the file was, and
where the binding stops.
One IR, many formats
Each format crate implements CodecBackend; the registry decides which one a
file is and hands back its Codec. A decode answers a CadIr — format neutral,
with units, tolerances and flat entity arenas connected by typed ids — so a part
read from a .sldprt and a part read from a .step are the same kind of value
here, and either can be written back out in any format the build carries.
The shape is a B-rep: body → region → shell → face → loop → coedge → edge → vertex, with topology referring to geometry carriers rather than nesting them.
Tessellation, appearance, source attributes, native namespaces and
UnknownRecords sit beside it, so a format's own vocabulary survives the round
trip instead of being flattened.
The three answers a decode gives
	the document — the IR;
	the report — what was transferred (container, geometry, …) and every
loss with its reason, at a severity. A loss that would make the document
misleading can refuse the decode outright under a strict policy;
	the fidelity — which values are byte-exact and which were derived or
inferred. It stays with the document, because an encoder that does not know
this cannot say what it is about to lose.

The binding keeps all three: the handle owns the document and its fidelity, and
Cadmpeg.open/1 answers the report decoded.
Where the binding stops, and why
	No policy dial. cadmpeg's decode takes a policy with resource limits and a
failure mode. This binding uses the default and exposes neither: a stricter
policy changes the answer, so it should be asked for by name, and it is not
askable yet.
	No editing. The IR is a document a caller may change, and the draft API
exists for that; this binding only writes what was read.
	No assembly walk. Occurrences and placements are in the IR; a function that
returns them is not written yet.
	Companions come from disk. A native format that names sibling files is read
against the directory the opened file is in. A document assembled in memory
therefore cannot be decoded from bytes alone — the file is the interface, which
is also what cadmpeg says about it.



  

    
Cadmpeg 
    



      
Native CAD files on the BEAM.
cadmpeg reads the formats a shop
actually has — SolidWorks .sldprt, CATIA .CATPart, Inventor .ipt/.iam,
Creo, NX, Fusion .f3d, FreeCAD .FCStd, Rhino .3dm, IGES, STEP, Creo View,
OpenUSD — into one format-neutral CAD IR, and writes that IR back out. This is
a binding of it, so the same job is a function call rather than a translator
process.
{:ok, document} = Cadmpeg.open("bracket.sldprt")
{:ok, _report} = Cadmpeg.Document.write(document, "step", "bracket.step")
A document is a value, and the geometry is a resource
open/1 reads a file once and answers a Cadmpeg.Document holding the parsed
document. Every other call takes that handle, so the file is parsed once
however many questions follow, and — because a B-rep never changes — one
handle serves every process on the node. It cannot be sent to another node:
the document is local.
What the formats are, and what they are not
formats/0 answers what this build reads and writes. cadmpeg's codecs are
compiled in by feature, so a build without the SolidWorks codec cannot read a
.sldprt and says so instead of guessing — the list is a fact about the
binary in the VM, not a promise.
Support is a ladder, one level per format: a file that reads is not a promise
that every feature was transferred. That is what the decode report is for, and
it is why open/1 answers the report beside the handle: "it opened" and "it
opened faithfully" are different answers.
Limits, said out loud
	The document is read-only here. cadmpeg's IR can be edited, and this binding
does not expose editing yet: Cadmpeg.Document.to_json/1 is the way to a
document a caller can change, and from_json/1 the way back.
	A decode is a best effort within cadmpeg's own ladder. A refusal arrives as
Cadmpeg.Error with the code "refused" and the loss that caused it; it is
not retried at a laxer policy, because that would change the answer silently.
	Assemblies are documents too: the parts, their occurrences and their
placements are in the IR. Walking them is not exposed yet.
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    Types
  


    
      
        formats()

      


        What this build reads, and what it writes.



    





  
    Functions
  


    
      
        convert(input, format, output, options \\ [])

      


        Reads input and writes the same document as format to output.



    


    
      
        formats()

      


        The formats this build reads and writes.



    


    
      
        from_json(json)

      


        A document from cadmpeg's own JSON.



    


    
      
        loaded?()

      


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



    


    
      
        open(path)

      


        Reads a CAD file into a document, native or STEP.
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          @type formats() :: %{inputs: [map()], outputs: [String.t()]}


      


What this build reads, and what it writes.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      convert(input, format, output, options \\ [])



        
          
        

    

  


  

      

          @spec convert(Path.t(), String.t(), Path.t(), keyword()) ::
  {:ok, map()} | {:error, Cadmpeg.Error.t()}


      


Reads input and writes the same document as format to output.
The two steps open/1 and Cadmpeg.Document.write/4 do, in one call, for the
case that only wants the file.

  



  
    
      
    
    
      formats()



        
          
        

    

  


  

      

          @spec formats() :: formats()


      


The formats this build reads and writes.
:inputs is the registry's own vocabulary — a format id and the extensions it
claims — and :outputs the ids this build can write.

  



  
    
      
    
    
      from_json(json)



        
          
        

    

  


  

      

          @spec from_json(binary()) :: {:ok, Cadmpeg.Document.t()} | {:error, Cadmpeg.Error.t()}


      


A document from cadmpeg's own JSON.
The document is parsed, not decoded, so its report is empty — there is nothing
it could have lost.

  



  
    
      
    
    
      loaded?()



        
          
        

    

  


  

      

          @spec loaded?() :: boolean()


      


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

  



  
    
      
    
    
      open(path)



        
          
        

    

  


  

      

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


      


Reads a CAD file into a document, native or STEP.
Answers the handle and the decode report, both: the report says what was
transferred and what was lost, and a caller that ignores it has a document of
unknown fidelity rather than an error.

  


        

      


  

    
Cadmpeg.Document 
    



      
A CAD document, parsed once: cadmpeg's format-neutral CAD IR behind a handle.
Cadmpeg.open/1 reads a file and answers one of these. Everything else takes
it, so a part is parsed once however many questions follow, and a part read
from a native format and a part read from STEP are the same kind of value.
The handle is a Rust resource: it serves every process on its node at once and
cannot be sent to another node, which is the honest boundary — the document is
local.
Fields
	:ref — the engine's handle. Opaque; nothing in this package reads it.
	:path — the file it was read from, for a message that has to say which.
	:report — the decode report, decoded: what was transferred, and every
loss with its reason. Empty for a document that came from its own JSON,
because nothing was decoded.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_json(document)

      


        The document as cadmpeg's versioned JSON.



    


    
      
        write(document, format, path, options \\ [])

      


        Writes the document as format, to path.
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          @type t() :: %Cadmpeg.Document{path: String.t(), ref: reference(), report: map()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_json(document)



        
          
        

    

  


  

      

          @spec to_json(t()) :: {:ok, String.t()} | {:error, Cadmpeg.Error.t()}


      


The document as cadmpeg's versioned JSON.
This is the interchange form: it round-trips through Cadmpeg.from_json/1
without the handle, and it is what a caller keeps on disk to read the document
later without the file it came from.

  



    

  
    
      
    
    
      write(document, format, path, options \\ [])



        
          
        

    

  


  

      

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


      


Writes the document as format, to path.
Formats are the engine's own words — "step", "cadir" for the document's own
JSON, which "json" is also accepted for — and Cadmpeg.formats/0 says which
this build carries. :target names a dialect
inside the format ("ap242" for STEP); without one the encoder chooses, which
for a part that came from STEP keeps the dialect it was read in.
Answers the export report: what the encoder wrote, and what it could not
carry, so a lossy conversion says so rather than looking successful.

  


        

      


  

    
Cadmpeg.Error exception
    



      
A refusal from the engine, with the code a caller can branch on.
The codes are this binding's own, one per kind of refusal:
	"unreadable" — the file is not there, or cannot be opened;
	"unrecognized" — no codec in this build recognized the bytes; the
message lists what it does read;
	"refused" — a codec recognized the file and refused to transfer it
faithfully: a strict-policy refusal, or an export that cannot carry what
the document holds;
	"bad_request" — the question was malformed: a format word this build
cannot write, a document that is not its JSON;
	"unwritable" — the output path cannot be created;
	"internal" — a report that could not be serialised.

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

      


    





  
    Functions
  


    
      
        new(arg)

      


        A refusal, from the engine's {code, message} pair.
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          @type t() :: %Cadmpeg.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.

  


        

      


  

    
Cadmpeg.Mcp 
    



      
A Model Context Protocol server over stdio: a CAD file, 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
cadmpeg answers "what is in this file, and can I have it as something else?" and
this server exposes that:
	what can this build do? — cadmpeg_formats: the formats it reads and
the formats it writes;
	what is in this file, and how faithfully was it read? —
cadmpeg_inspect: the document and its decode report, which is where the
losses are;
	give me another format — cadmpeg_convert: write the document out as
STEP or as its own JSON.

Documents are opened once
Calls name a path; the server keeps the opened document, so a second question
about the same file does not read it again. 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 documents it has read.



    





  
    Functions
  


    
      
        fresh()

      


        The state a new server starts with.



    


    
      
        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.
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          @type state() :: %{documents: %{optional(String.t()) => Cadmpeg.Document.t()}}


      


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

  


        

      

      
        Functions


        


  
    
      
    
    
      fresh()



        
          
        

    

  


  

      

          @spec fresh() :: state()


      


The state a new server starts with.

  



  
    
      
    
    
      handle(line, state)



        
          
        

    

  


  

      

          @spec handle(String.t() | nil, 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.

  


        

      


  

    
Cadmpeg.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".
Two tools read and one writes: cadmpeg_convert puts a file where the caller
named it and nothing else.
Where the files come from
A call names a path, and the server keeps the document it opened, 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.
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    Functions
  


    
      
        call(name, arguments, state)

      


        One tool call: its answer and the state after it.



    


    
      
        catalogue()

      


        The tools, as the protocol wants them listed.



    





      


      
        Functions


        


  
    
      
    
    
      call(name, arguments, state)



        
          
        

    

  


  

      

          @spec call(String.t(), map(), Cadmpeg.Mcp.state()) ::
  {atom(), term(), Cadmpeg.Mcp.state()}


      


One tool call: its answer and the state after it.

  



  
    
      
    
    
      catalogue()



        
          
        

    

  


  

      

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


      


The tools, as the protocol wants them listed.

  


        

      


  

    
Cadmpeg.Native 
    



      
The Rust engine, one function per operation it has.
Nothing here is meant to be called directly: Cadmpeg and Cadmpeg.Document
decode the answers, refuse with Cadmpeg.Error and keep the handle opaque. An
operation is listed here, in native/cadmpeg_nif/src/lib.rs and in the test
that calls every one of them, or it does not exist.

      


      
        Summary


  
    Functions
  


    
      
        available()

      


        Whether the engine is built and loaded in this VM.



    


    
      
        from_json(json)

      


        A handle from the document's own JSON.



    


    
      
        inputs()

      


        The input formats this build reads, as JSON.



    


    
      
        loaded?()

      


    


    
      
        open(path)

      


        A file opened into a document handle, with its decode report as JSON.



    


    
      
        outputs()

      


        The output formats this build writes, as JSON.



    


    
      
        to_json(document)

      


        The document as its versioned JSON.



    


    
      
        vocabulary()

      


        The words an output format can be named by.



    


    
      
        write(document, format, path, target)

      


        Writes the document in format to path, answering the export report as JSON.



    





      


      
        Functions


        


  
    
      
    
    
      available()



        
          
        

    

  


  

      

          @spec available() :: boolean()


      


Whether the engine is built and loaded in this VM.

  



  
    
      
    
    
      from_json(json)



        
          
        

    

  


  

      

          @spec from_json(binary()) :: {:ok, reference()} | {:error, {String.t(), String.t()}}


      


A handle from the document's own JSON.

  



  
    
      
    
    
      inputs()



        
          
        

    

  


  

      

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


      


The input formats this build reads, as JSON.

  



  
    
      
    
    
      loaded?()



        
          
        

    

  


  

      

          @spec loaded?() :: boolean()


      



  



  
    
      
    
    
      open(path)



        
          
        

    

  


  

      

          @spec open(String.t()) ::
  {:ok, {reference(), String.t()}} | {:error, {String.t(), String.t()}}


      


A file opened into a document handle, with its decode report as JSON.

  



  
    
      
    
    
      outputs()



        
          
        

    

  


  

      

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


      


The output formats this build writes, as JSON.

  



  
    
      
    
    
      to_json(document)



        
          
        

    

  


  

      

          @spec to_json(reference()) :: {:ok, String.t()} | {:error, {String.t(), String.t()}}


      


The document as its versioned JSON.

  



  
    
      
    
    
      vocabulary()



        
          
        

    

  


  

      

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


      


The words an output format can be named by.

  



  
    
      
    
    
      write(document, format, path, target)



        
          
        

    

  


  

      

          @spec write(reference(), String.t(), String.t(), String.t()) ::
  {:ok, String.t()} | {:error, {String.t(), String.t()}}


      


Writes the document in format to path, answering the export report as JSON.

  


        

      


  

    
mix cadmpeg.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_cadmpeg
{"mcpServers": {"cadmpeg": {"command": "mix", "args": ["cadmpeg.mcp"]}}}
The tools are Cadmpeg.Mcp.Tools; what the server is for is in Cadmpeg.Mcp.
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