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VideoInterop describes owned and borrowed video frames as plain Elixir and Rust data.
A producer can hand an immutable BEAM binary or a Linux DMA-BUF to a renderer or
another native consumer without tying either side to a streaming framework.
Owned binaries need no lease. Borrowed storage carries synchronization metadata
and a lease that tells the producer when the consumer is finished.
VideoInterop does not allocate buffers, initialize a graphics API, render, or
choose how frames travel through an application.
Project status
Version 0.1 supports owned RGBA8888, RGB888, Gray8, Gray2, and BW1 binaries,
plus Linux DMA-BUF frames and sync-file acquire fences.
The frame, binary, DMA-BUF, validation, lease, Rustler, EGL, and Vulkan APIs are
the supported 0.1 contract.
File descriptor integers are only useful inside one operating-system process.
They cannot be sent to another Erlang node. A process boundary requires an OS
handle-transfer mechanism such as SCM_RIGHTS.
Installation
Add the Hex package to your dependencies:
def deps do
  [
    {:video_interop, "~> 0.1.0"}
  ]
end
Native code can use the Rust crate directly:
[dependencies]
video-interop = "0.1"
The crate enables Rustler support by default. A Rust-only consumer can turn it
off:
video-interop = { version = "0.1", default-features = false }
Describing an owned frame
Use VideoInterop.Frame.binary/2 for immutable BEAM data:
frame =
  VideoInterop.Frame.binary(rgba,
    width: 640,
    height: 480,
    pixel_format: :rgba8888,
    framerate: {30, 1}
  )

:ok = VideoInterop.validate(frame)
:ok = VideoInterop.release(frame)
The binary is owned by the frame term, synchronization is implicit, and
release/1 is a no-op. RGBA8888 defaults to premultiplied alpha; pass
alpha_mode: :straight for ordinary straight-alpha bytes. Packed Gray2 and BW1
rows are MSB-first and independently
strided. BW1 also requires bw1_polarity: :one_is_black or :one_is_white.
Describing a borrowed frame
Here is a small NV12 frame backed by one DMA-BUF object:
alias VideoInterop.{Frame, Lease, Rect}
alias VideoInterop.DMABuf
alias VideoInterop.DMABuf.{Descriptor, FourCC, Layer, Object, Plane}

lease = Lease.new(self(), :buffer_1)

descriptor = %Descriptor{
  objects: [%Object{fd: fd, size: 384, modifier: :implicit}],
  layers: [
    %Layer{
      fourcc: FourCC.nv12(),
      planes: [
        %Plane{object_index: 0, offset: 0, pitch: 16},
        %Plane{object_index: 0, offset: 256, pitch: 16}
      ]
    }
  ]
}

frame = %Frame{
  coded_width: 16,
  coded_height: 16,
  visible_rect: %Rect{x: 0, y: 0, width: 16, height: 16},
  storage: descriptor,
  acquire_sync: :implicit,
  lease: lease
}

format = %VideoInterop.Format{
  width: 16,
  height: 16,
  framerate: {30, 1},
  storage: %DMABuf.Format{fourcc: FourCC.nv12()}
}

:ok = VideoInterop.validate(frame)
:ok = VideoInterop.validate(frame, format)
Object.size is the complete allocation size reported by the DMA-BUF fd. It
may be larger than the bytes used by the image planes because an exporter can
add alignment or driver padding.
Timestamps belong to the transport that carries the frame, so they are not part
of %VideoInterop.Frame{}.
Passing a frame to a consumer
A consumer implements VideoInterop.Consumer. Opening it returns a value that
implements VideoInterop.ConsumerSession.
{:ok, session} = VideoInterop.open_consumer(consumer, format, owner: self())
:ok = VideoInterop.consume(session, frame)
:ok = VideoInterop.close_consumer(session)
After consume/2 returns normally, do not release the frame yourself. The
helper releases a frame when the consumer rejects it before taking ownership.
Once the consumer takes ownership, that consumer is responsible for release.
If a consumer raises or returns a result that does not say who owns the frame,
consume/2 raises rather than risk releasing it twice.
close_consumer/1 stops new transfers. A session implementation must also
finish or schedule the release of frames it already accepted.
Leases for borrowed storage
A lease gives one holder the right to use a producer buffer. Binary frames do
not use leases. Release tells the
producer that holder is finished.
Use one VideoInterop.LeaseOwner for each producer or native buffer pool:
{:ok, owner} =
  VideoInterop.LeaseOwner.start_link(
    producer: self(),
    release: fn backend_token -> Producer.release(backend_token) end,
    max_active: 4
  )

case VideoInterop.LeaseOwner.issue(owner, backend_token) do
  {:ok, lease} ->
    publish(lease)

  {:error, {:caller_owned, reason}} ->
    Producer.release(backend_token)
    {:error, reason}

  {:error, {:transferred, reason}} ->
    {:error, reason}
end
A :caller_owned error means the token never left the caller. A :transferred
error means the lease owner received it and remains responsible for cleanup.
If a frame goes to more than one consumer, call VideoInterop.retain/2 for each
extra branch. Each branch gets a different holder. Never copy a lease struct to
fan out a frame.
LeaseOwner.close/2 stops new leases. LeaseOwner.drain/2 waits for every
holder and release callback. Release callbacks run in a separate serial process,
so a slow callback does not block lease messages.
See the VideoInterop.LeaseOwner and VideoInterop.Lease module documentation
for retry, shutdown, and abandonment fallback behavior.
Using a frame from Rust
The default rustler feature decodes binary and DMA-BUF frame and format
structs. Binary storage decodes into owned bytes. A native consumer must
duplicate borrowed file descriptors before keeping a DMA-BUF frame after the
NIF call returns.
use rustler::ResourceArc;
use video_interop::{Frame, ReleaseDispatcher};

fn accept(
    frame: Frame<'_>,
    dispatcher: &ResourceArc<ReleaseDispatcher>,
) -> Result<(), Box<dyn std::error::Error>> {
    let prepared = frame.prepare_cloexec(dispatcher)?;

    // Put the frame in the native queue before claiming its lease.
    let claimed = prepared.claim();

    // Dropping the claim closes the duplicated fds and sends the release.
    drop(claimed);
    Ok(())
}
Preparing an owned binary frame copies its bytes and does not acquire a lease
client. Preparing borrowed storage duplicates its descriptors but leaves the
lease with the Elixir caller. Claiming a borrowed frame moves release
responsibility to native code; claiming an owned frame carries no lease.
A lifecycle owner must call ReleaseDispatcher::close_and_join from a dirty I/O
NIF after all native claims have drained. Destructors do not wait for the worker
or send messages through OwnedEnv.
EGL and Vulkan
Enable EGL helpers with:
video-interop = { version = "0.1", features = ["egl"] }
The EGL module loads native-fence functions from the caller's EGL library. The
caller still owns the display, context, thread rules, and function addresses.
VideoInterop does not link EGL or GL.
Enable the Vulkan module with:
video-interop = { version = "0.1", features = ["vulkan"] }
The Vulkan module imports DMA-BUF objects through a caller-provided ash
device. It checks fd allocation sizes, modifier support, queue ownership, and
sync-file waits. It also contains bounded fallback paths for linear NV12 and
packed images when a device cannot sample the producer image directly.
The caller owns device selection, queue serialization, renderer integration,
and final presentation. Platform-specific qualification does not change the
Vulkan module's supported API status.
Development
The release CI compiles, lints, and tests the complete Rust workspace, each
optional Rust feature, both supported Elixir versions, generated packages, and
Vulkan shaders.
mix deps.get
mix format --check-formatted
mix compile --force --warnings-as-errors
mix test
mix docs --warnings-as-errors

cargo fmt --all -- --check
cargo build --workspace --all-targets --all-features
cargo build --release --workspace --all-targets --all-features
cargo test --workspace --all-features
cargo clippy --workspace --all-targets --all-features -- -D warnings
RUSTDOCFLAGS="-D warnings" cargo doc -p video-interop --all-features --no-deps

scripts/check-vulkan-shaders.sh
scripts/check-release-artifact-parity.sh

Maintainers can follow the
release checklist
for package checks and publication order.
License
Apache-2.0. See LICENSE.


  

    Changelog

0.1.0 - 2026-09-03
First public release.
Added
	Framework-neutral Elixir and Rust frame formats for owned binary video and
Linux DMA-BUF video.
	Support for RGBA8888, RGB888, Gray8, Gray2, BW1, and DMA-BUF pixel formats.
	Explicit visible geometry, colorimetry, alpha, DRM modifier, and acquire-fence
metadata.
	Validation for frame, format, binary-plane, and DMA-BUF descriptors.
	Bounded leases and consumer helpers for safe ownership transfer and release.
	Optional Rustler, EGL, and Vulkan integration APIs.

Limitations
	DMA-BUF file descriptors are process-local and cannot be sent directly to
another Erlang node.
	Metal and Direct3D adapters are not included.



  

    License


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright 2018 Software Mansion

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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Framework-neutral video frame interoperability contract.
Version 0.1 describes owned BEAM binary storage, borrowed Linux DMA-BUF
storage, optional acquire sync-file fences, producer leases, and
ownership-aware consumer streams. Binary frames use implicit synchronization
and no lease. File descriptor integers in Elixir are borrowed and local to one
OS process. Native consumers must validate and duplicate every descriptor
before retaining it asynchronously.
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        close_consumer(session)

      


        Closes a consumer session with its implementation's idempotent close operation.



    


    
      
        consume(session, frame)

      


        Transfers a frame to an opened consumer session and consumes its holder.



    


    
      
        open_consumer(consumer, format, opts \\ [])

      


        Opens an ownership-aware consumer session for a validated format.



    


    
      
        release(lease)

      


    


    
      
        retain(frame, timeout \\ 5000)
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        validate(frame, format)
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      close_consumer(session)



        
          
        

    

  


  

      

          @spec close_consumer(VideoInterop.ConsumerSession.t()) :: :ok


      


Closes a consumer session with its implementation's idempotent close operation.

  



  
    
      
    
    
      consume(session, frame)



        
          
        

    

  


  

      

          @spec consume(VideoInterop.ConsumerSession.t(), VideoInterop.Frame.t()) ::
  :ok | {:error, term()}


      


Transfers a frame to an opened consumer session and consumes its holder.
On every normal return the caller must not release the supplied frame. A known
caller-owned rejection is released here. A transferred rejection remains the
consumer's responsibility. Contract violations raise with ownership unknown
rather than guessing and risking double release.

  



    

  
    
      
    
    
      open_consumer(consumer, format, opts \\ [])



        
          
        

    

  


  

      

          @spec open_consumer(term(), VideoInterop.Format.t(), keyword()) ::
  {:ok, VideoInterop.ConsumerSession.t()} | {:error, term()}


      


Opens an ownership-aware consumer session for a validated format.
owner: defaults to the caller and must be a local PID. Consumer
implementations use it to close the stream if its logical owner dies.

  



  
    
      
    
    
      release(lease)



        
          
        

    

  


  

      

          @spec release(VideoInterop.Frame.t() | VideoInterop.Lease.t()) :: :ok


      



  



    

  
    
      
    
    
      retain(frame, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec retain(VideoInterop.Frame.t(), timeout()) ::
  {:ok, VideoInterop.Frame.t()} | {:error, term()}


      



  



  
    
      
    
    
      validate(descriptor)



        
          
        

    

  


  

      

          @spec validate(
  VideoInterop.DMABuf.Descriptor.t()
  | VideoInterop.Frame.t()
  | VideoInterop.Format.t()
) ::
  :ok | {:error, VideoInterop.Validator.reason()}


      



  



  
    
      
    
    
      validate(frame, format)



        
          
        

    

  


  

      

          @spec validate(VideoInterop.Frame.t(), VideoInterop.Format.t()) ::
  :ok | {:error, VideoInterop.Validator.reason()}


      



  


        

      


  

    
VideoInterop.AbandonmentGuard behaviour
    



      
Authenticated producer-native fallback attached to one lease holder.
The BEAM represents both ordinary references and native resource references as
references, so is_reference/1 cannot prove that a value has a destructor.
This envelope names the producer authority that registered the native
resource. A transport can call valid?/1 before accepting it. The authority
must decode its own Rustler resource type and return true.
Authorities are trusted local code, not a sandbox boundary. The callback must
return quickly without blocking or taking a lock. If its module is unavailable
during a code upgrade, validation returns false.
The envelope remains opaque to native consumers, which save the complete term
until the corresponding claim retires.
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        video_interop_abandonment_guard?(term)
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        new(resource, authority)

      


        Builds an authority envelope around a producer-native resource.



    


    
      
        valid?(arg1)

      


        Verifies the resource through its producer-specific authority.
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          @type t() :: %VideoInterop.AbandonmentGuard{
  authority: module(),
  resource: reference()
}
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      video_interop_abandonment_guard?(term)



        
          
        

    

  


  

      

          @callback video_interop_abandonment_guard?(term()) :: boolean()
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          @spec new(reference(), module()) :: t()


      


Builds an authority envelope around a producer-native resource.

  



  
    
      
    
    
      valid?(arg1)



        
          
        

    

  


  

      

          @spec valid?(term()) :: boolean()


      


Verifies the resource through its producer-specific authority.
Missing modules/functions, exceptions, exits, throws, non-boolean replies,
bare references, and malformed envelopes are rejected.
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BEAM-owned binary video frame storage.
The binary is immutable and owned by the frame term, so this storage does not
require a VideoInterop.Lease. planes describes offsets and row strides
inside data.
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          @type t() :: %VideoInterop.Binary{
  data: binary(),
  planes: [VideoInterop.Binary.Plane.t()]
}
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Pixel interpretation for BEAM-owned binary frame storage.
Gray2 and BW1 rows are packed independently, most-significant group first.
Gray2 stores levels 0..3 from black to white. BW1 requires an explicit
:one_is_black or :one_is_white polarity.
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      pixel_format()



        
          
        

    

  


  

      

          @type pixel_format() :: :rgba8888 | :rgb888 | :gray8 | :gray2 | :bw1


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %VideoInterop.Binary.Format{
  bw1_polarity: :one_is_black | :one_is_white | nil,
  pixel_format: pixel_format()
}
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A plane offset and row stride within VideoInterop.Binary.data.
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          @type t() :: %VideoInterop.Binary.Plane{
  offset: non_neg_integer(),
  stride: pos_integer()
}


      



  


        

      


  

    
VideoInterop.Colorimetry 
    



      
Video color interpretation associated with a video stream.
Values default to :unspecified; producers must not guess a matrix or range.
Importers may reject unspecified values when correct conversion requires them.
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          @type chroma_location() ::
  :unspecified | :left | :center | :top_left | :top | :bottom_left | :bottom


      



  



  
    
      
    
    
      matrix()



        
          
        

    

  


  

      

          @type matrix() ::
  :unspecified
  | :rgb
  | :bt709
  | :fcc
  | :bt470_bg
  | :smpte170m
  | :smpte240m
  | :ycgco
  | :bt2020_ncl
  | :bt2020_cl
  | :smpte2085
  | :chroma_derived_ncl
  | :chroma_derived_cl
  | :ictcp


      



  



  
    
      
    
    
      primaries()



        
          
        

    

  


  

      

          @type primaries() ::
  :unspecified
  | :bt709
  | :bt470_m
  | :bt470_bg
  | :smpte170m
  | :smpte240m
  | :film
  | :bt2020
  | :smpte428
  | :smpte431
  | :smpte432
  | :ebu3213


      



  



  
    
      
    
    
      range()



        
          
        

    

  


  

      

          @type range() :: :unspecified | :limited | :full
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          @type t() :: %VideoInterop.Colorimetry{
  chroma_location: chroma_location(),
  matrix: matrix(),
  primaries: primaries(),
  range: range(),
  transfer: transfer()
}


      



  



  
    
      
    
    
      transfer()



        
          
        

    

  


  

      

          @type transfer() ::
  :unspecified
  | :bt709
  | :gamma22
  | :gamma28
  | :smpte170m
  | :smpte240m
  | :linear
  | :log
  | :log_sqrt
  | :iec61966_2_4
  | :bt1361
  | :iec61966_2_1
  | :bt2020_10
  | :bt2020_12
  | :smpte2084
  | :smpte428
  | :arib_std_b67


      



  


        

      


  

    
VideoInterop.Consumer protocol
    



      
Opens an ownership-aware stream into a video frame consumer.
Implementations validate the format, create a unique consumer-stream identity,
and arrange for owner: death or native resource drop to close that stream.
The returned value must implement VideoInterop.ConsumerSession.
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        All the types that implement this protocol.
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        open(consumer, format, opts)
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          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      open(consumer, format, opts)



        
          
        

    

  


  

      

          @spec open(t(), VideoInterop.Format.t(), keyword()) ::
  {:ok, VideoInterop.ConsumerSession.t()} | {:error, term()}


      



  


        

      


  

    
VideoInterop.ConsumerSession protocol
    



      
An opened consumer stream with explicit frame ownership receipts.
transfer/2 must perform every fallible admission check before claiming the
frame. After claim it must return a transferred receipt and retain a path that
retires the holder exactly once. Implementations must not raise across an
unknown claim point.
close/1 is idempotent and returns only after admission is closed and all
pending/current claims are retired or scheduled for consumer-safe retirement.

      


      
        Summary
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        t()

      


        All the types that implement this protocol.



    


    
      
        transfer_result()
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        close(session)

      


    


    
      
        transfer(session, frame)
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      ownership_error()



        
          
        

    

  


  

      

          @type ownership_error() :: {:caller_owned | :transferred, term()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


All the types that implement this protocol.

  



  
    
      
    
    
      transfer_result()



        
          
        

    

  


  

      

          @type transfer_result() ::
  {:ok, :transferred | :released} | {:error, ownership_error()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close(session)



        
          
        

    

  


  

      

          @spec close(t()) :: :ok


      



  



  
    
      
    
    
      transfer(session, frame)



        
          
        

    

  


  

      

          @spec transfer(t(), VideoInterop.Frame.t()) :: transfer_result()


      



  


        

      


  

    
VideoInterop.DMABuf.Descriptor 
    



      
DMA-BUF storage layout modeled after FFmpeg's AVDRMFrameDescriptor.
Presentation geometry, colorimetry, synchronization and producer lifetime
are deliberately kept outside this structure.
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          @type t() :: %VideoInterop.DMABuf.Descriptor{
  layers: [VideoInterop.DMABuf.Layer.t()],
  objects: [VideoInterop.DMABuf.Object.t()],
  version: pos_integer()
}


      



  


        

      


  

    
VideoInterop.DMABuf.Format 
    



      
DMA-BUF pixel format and modifier negotiation metadata.
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      modifier()



        
          
        

    

  


  

      

          @type modifier() :: :per_buffer | VideoInterop.DMABuf.Modifier.t()
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          @type t() :: %VideoInterop.DMABuf.Format{
  fourcc: VideoInterop.DMABuf.FourCC.t(),
  modifier: modifier()
}


      



  


        

      


  

    
VideoInterop.DMABuf.FourCC 
    



      
Helpers for DRM fourcc values.
VideoInterop stores the unsigned 32-bit integer used by DRM. Four-character
binaries are encoded in little-endian byte order.
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        from_string(arg1)
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      t()



        
          
        

    

  


  

      

          @type t() :: 0..4_294_967_295


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_string(arg1)



        
          
        

    

  


  

      

          @spec from_string(binary()) :: {:ok, t()} | {:error, :invalid_fourcc}


      



  



  
    
      
    
    
      from_string!(value)



        
          
        

    

  


  

      

          @spec from_string!(binary()) :: t()


      



  



  
    
      
    
    
      nv12()



        
          
        

    

  


  

      

          @spec nv12() :: t()
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          @spec p010() :: t()


      



  



  
    
      
    
    
      to_string(fourcc)



        
          
        

    

  


  

      

          @spec to_string(integer()) :: {:ok, <<_::32>>} | {:error, :invalid_fourcc}


      



  



  
    
      
    
    
      to_string!(value)



        
          
        

    

  


  

      

          @spec to_string!(integer()) :: <<_::32>>


      



  



  
    
      
    
    
      xrgb8888()



        
          
        

    

  


  

      

          @spec xrgb8888() :: t()


      



  


        

      


  

    
VideoInterop.DMABuf.Layer 
    



      
One AVDRM-style format layer and its planes.
A layer describes storage for one frame; it is not a compositor or UI layer.
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        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %VideoInterop.DMABuf.Layer{
  fourcc: VideoInterop.DMABuf.FourCC.t(),
  planes: [VideoInterop.DMABuf.Plane.t()]
}


      



  


        

      


  

    
VideoInterop.DMABuf.Modifier 
    



      
DRM format modifier helpers.
:implicit means that no explicit modifier metadata was supplied and an
importer must omit modifier attributes. Integer 0 is different: it is the
explicit DRM linear modifier.
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        t()

      


    





  
    Functions
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        valid?(modifier)
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      t()



        
          
        

    

  


  

      

          @type t() :: :implicit | 0..18_446_744_073_709_551_615


      



  


        

      

      
        Functions


        


  
    
      
    
    
      linear()



        
          
        

    

  


  

      

          @spec linear() :: 0


      



  



  
    
      
    
    
      valid?(modifier)



        
          
        

    

  


  

      

          @spec valid?(term()) :: boolean()


      



  


        

      


  

    
VideoInterop.DMABuf.Object 
    



      
One DMA-BUF memory object referenced by a descriptor.
fd is borrowed and remains valid only while the enclosing frame lease is
retained. Native consumers must duplicate it before asynchronous use.
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      t()



        
          
        

    

  


  

      

          @type t() :: %VideoInterop.DMABuf.Object{
  fd: non_neg_integer(),
  modifier: VideoInterop.DMABuf.Modifier.t(),
  size: pos_integer()
}


      



  


        

      


  

    
VideoInterop.DMABuf.Plane 
    



      
A DRM format plane inside a DMA-BUF object.
Object indices are zero-based. offset and pitch are measured in bytes.
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        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %VideoInterop.DMABuf.Plane{
  object_index: non_neg_integer(),
  offset: non_neg_integer(),
  pitch: pos_integer()
}


      



  


        

      


  

    
VideoInterop.Format 
    



      
Framework-neutral video format associated with a sequence of frames.
framerate: nil represents an unknown cadence. The storage-specific format
is held in storage, allowing future non-DMA-BUF storage without changing
the outer video interpretation fields. acquire_sync declares whether frames
use implicit synchronization, sync files, or a compatibility per-frame mix.
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    Types
  


    
      
        acquire_sync()
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      acquire_sync()



        
          
        

    

  


  

      

          @type acquire_sync() :: :implicit | :sync_file | :per_frame


      



  



  
    
      
    
    
      interlace_mode()



        
          
        

    

  


  

      

          @type interlace_mode() ::
  :progressive | :interlaced_top_first | :interlaced_bottom_first | :mixed


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %VideoInterop.Format{
  acquire_sync: acquire_sync(),
  alpha_mode: :opaque | :straight | :premultiplied,
  colorimetry: VideoInterop.Colorimetry.t(),
  framerate: {pos_integer(), pos_integer()} | nil,
  height: pos_integer(),
  interlace_mode: interlace_mode(),
  pixel_aspect_ratio: {pos_integer(), pos_integer()},
  storage: VideoInterop.Binary.Format.t() | VideoInterop.DMABuf.Format.t(),
  width: pos_integer()
}


      



  


        

      


  

    
VideoInterop.Frame 
    



      
One storage-neutral video frame.
Binary storage owns its immutable BEAM binary and has no lease. Borrowed or
reusable storage such as DMA-BUF carries a producer lifetime lease.
Timestamps belong to the transport using the frame.
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        acquire_sync()
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        t()

      


    





  
    Functions
  


    
      
        binary(data, opts)

      


        Builds a validated, tightly packed or explicitly strided binary frame.
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      acquire_sync()



        
          
        

    

  


  

      

          @type acquire_sync() :: :implicit | VideoInterop.SyncFile.t()


      



  



  
    
      
    
    
      storage()



        
          
        

    

  


  

      

          @type storage() :: VideoInterop.Binary.t() | VideoInterop.DMABuf.Descriptor.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %VideoInterop.Frame{
  acquire_sync: acquire_sync(),
  coded_height: pos_integer(),
  coded_width: pos_integer(),
  format: VideoInterop.Format.t() | nil,
  lease: VideoInterop.Lease.t() | nil,
  storage: storage(),
  visible_rect: VideoInterop.Rect.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      binary(data, opts)



        
          
        

    

  


  

      

          @spec binary(
  binary(),
  keyword()
) :: t()


      


Builds a validated, tightly packed or explicitly strided binary frame.

  


        

      


  

    
VideoInterop.Lease 
    



      
Per-consumer producer lifetime token for a borrowed video interop frame.
A lease holder is unique. Before fan-out, a splitter must synchronously call
retain/2 for every additional branch and give each branch a different
returned lease. The producer registers the new holder as pending before acknowledging
the retain request. The caller then confirms receipt. It must process retain/confirm/cancel
messages in mailbox order; a timeout sends
{:video_interop_cancel_retain, token, child_holder} to remove a possibly late
registration. Releases are idempotent per
{token, holder} pair.
Producers should issue managed leases through VideoInterop.LeaseOwner, whose isolated
mailbox prevents media traffic in the producing element from delaying retirement. new/2 is a
low-level unmanaged constructor for implementations that provide equivalent registration,
isolation, idempotency, and draining themselves.
The opaque backend token should provide an owner-crash destructor fallback. A producer may also
attach a unique VideoInterop.AbandonmentGuard authority envelope to each holder. Its verified
native resource destructor is an eventual fallback for a holder-bearing BEAM term that disappears
without an explicit release. Normal release remains the primary path.
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    Functions
  


    
      
        cancel_retain_tag()

      


    


    
      
        confirm_retain_tag()

      


    


    
      
        new(owner, token)

      


        Creates an unmanaged root lease.



    


    
      
        release(lease)
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        retain(lease, timeout \\ 5000)

      


        Synchronously obtains a unique child holder for an additional consumer.
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      t()



        
          
        

    

  


  

      

          @type t() :: %VideoInterop.Lease{
  abandonment_guard: VideoInterop.AbandonmentGuard.t() | nil,
  holder: reference(),
  owner: pid(),
  token: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cancel_retain_tag()



        
          
        

    

  


  

      

          @spec cancel_retain_tag() :: :video_interop_cancel_retain


      



  



  
    
      
    
    
      confirm_retain_tag()



        
          
        

    

  


  

      

          @spec confirm_retain_tag() :: :video_interop_confirm_retain


      



  



  
    
      
    
    
      new(owner, token)



        
          
        

    

  


  

      

          @spec new(pid(), term()) :: t()


      


Creates an unmanaged root lease.
Prefer VideoInterop.LeaseOwner.issue/3. This constructor does not register the holder or
provide mailbox isolation, fan-out accounting, release callbacks, or shutdown draining.

  



  
    
      
    
    
      release(lease)



        
          
        

    

  


  

      

          @spec release(t()) :: :ok


      



  



  
    
      
    
    
      release_tag()



        
          
        

    

  


  

      

          @spec release_tag() :: :video_interop_release


      



  



    

  
    
      
    
    
      retain(lease, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec retain(t(), timeout()) ::
  {:ok, t()} | {:error, :timeout | {:owner_down, term()} | term()}


      


Synchronously obtains a unique child holder for an additional consumer.
The owner receives:
{:video_interop_retain, token, parent_holder, child_holder, reply_to, request_ref}
request_ref is a process alias. The owner must register child_holder as pending, monitor
reply_to, construct a fresh child guard, and send
{:video_interop_retained, request_ref, {:ok, child_guard}} to the alias. Receipt is committed
by {:video_interop_confirm_retain, token, child_holder, request_ref}; caller death or
cancellation before that confirmation must remove the pending holder. The child lease replaces
both the holder and guard; it never copies the parent's guard.

  



  
    
      
    
    
      retain_tag()



        
          
        

    

  


  

      

          @spec retain_tag() :: :video_interop_retain


      



  



  
    
      
    
    
      retained_tag()



        
          
        

    

  


  

      

          @spec retained_tag() :: :video_interop_retained


      



  


        

      


  

    
VideoInterop.LeaseOwner 
    



      
Isolated owner process for producer-backed video interop leases.
One owner should be started per producing element or native buffer pool. Its
mailbox is reserved for lease lifecycle messages so media traffic in the
producer cannot delay buffer retirement.
Issuance has an explicit ownership boundary. Capacity is reserved before the
backend token is sent. The caller owns the token until the reservation is
accepted and the token-bearing commit message is sent. Every later error is
tagged :transferred, and the owner (or the token's independent owner-crash
destructor) is responsible for cleanup.
Release callbacks run on one monitored serial executor so arbitrary callback
latency cannot block the owner mailbox. Callbacks used with automatic retry
must be idempotent for one backend token. Retry is single-flight per public
lease token. Failed entries remain
alive and retryable after producer death or retry exhaustion; there is no
implicit fatal policy based on observer liveness.
A producer-supplied abandonment_guard_factory may attach one unique,
authority-validated native resource envelope to every root and retained holder.
Guard construction is transactional: no holder is published when construction fails. Guard
destructor messages are fallback releases with separate abandonment
accounting and are idempotent with the deterministic explicit release path.
Ordered release tombstones are bounded; releases older than retained history
are reported as unclassified instead of being guessed to be duplicates.
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    Functions
  


    
      
        close(owner, timeout \\ 5000)

      


        Stops accepting new issues and retains, then drains existing holders.



    


    
      
        drain(owner, timeout \\ 5000)

      


        Stops admission and waits for all holders and release callbacks.



    


    
      
        issue(owner, backend_token, opts \\ [])

      


        Transfers a private backend token to the owner and returns a confirmed lease.



    


    
      
        retry(owner, token, timeout \\ 5000)

      


        Retries a failed final backend release without exiting the caller.



    


    
      
        start_link(opts)

      


        Starts a lease owner linked to the producing process.



    


    
      
        start_supervised(opts)

      


        Starts a supervisor-owned lease owner that monitors a distinct producer.



    


    
      
        stats(owner, timeout \\ 5000)

      


        Returns lease counts, release timings, and mailbox depth.
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      abandonment_guard_factory()



        
          
        

    

  


  

      

          @type abandonment_guard_factory() ::
  (pid(), reference(), reference() ->
     {:ok, VideoInterop.AbandonmentGuard.t()} | {:error, term()})
  | {module(), atom(), [term()]}


      



  



  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() ::
  {:producer, pid()}
  | {:release, release_callback()}
  | {:release_retry, retry_policy()}
  | {:max_active, pos_integer() | :infinity}
  | {:notify, pid() | nil}
  | {:notify_releases, boolean()}
  | {:abandonment_guard_factory, abandonment_guard_factory() | nil}


      



  



  
    
      
    
    
      ownership_error()



        
          
        

    

  


  

      

          @type ownership_error() :: {:caller_owned | :transferred, term()}


      



  



  
    
      
    
    
      release_callback()



        
          
        

    

  


  

      

          @type release_callback() :: (term() -> term()) | {module(), atom(), [term()]}


      



  



  
    
      
    
    
      retry_policy()



        
          
        

    

  


  

      

          @type retry_policy() ::
  :manual
  | {:exponential,
     initial_ms: pos_integer(),
     max_ms: pos_integer(),
     max_attempts: pos_integer() | :infinity}


      



  



  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @type stats() :: %{
  state: :open | :draining,
  active_leases: non_neg_integer(),
  issue_reservations: non_neg_integer(),
  active_holders: non_neg_integer(),
  oldest_lease_age_ns: non_neg_integer() | nil,
  issued_leases: non_neg_integer(),
  issued_holders: non_neg_integer(),
  retain_requests: non_neg_integer(),
  retain_cancellations: non_neg_integer(),
  explicit_releases: non_neg_integer(),
  abandonments: non_neg_integer(),
  late_releases_after_abandonment: non_neg_integer(),
  duplicate_releases: non_neg_integer(),
  unclassified_releases: non_neg_integer(),
  release_tombstone_evictions: non_neg_integer(),
  abandonment_tombstone_evictions: non_neg_integer(),
  release_callbacks: non_neg_integer(),
  release_failures: non_neg_integer(),
  release_retries: non_neg_integer(),
  release_callback_total_ns: non_neg_integer(),
  release_callback_max_ns: non_neg_integer(),
  release_executor_queue_depth: non_neg_integer(),
  release_executor_active_age_ns: non_neg_integer() | nil,
  release_executor_restarts: non_neg_integer(),
  malformed_messages: non_neg_integer(),
  release_tombstones: non_neg_integer(),
  release_tombstone_limit: pos_integer(),
  drain_waiters: non_neg_integer(),
  message_queue_len: non_neg_integer()
}
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      close(owner, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec close(pid(), timeout()) ::
  :ok | {:ok, :draining} | {:error, :timeout | {:owner_down, term()}}


      


Stops accepting new issues and retains, then drains existing holders.

  



    

  
    
      
    
    
      drain(owner, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec drain(pid(), timeout()) ::
  :ok
  | {:error,
     :timeout | {:owner_down, term()} | {:release_failed, reference(), term()}}


      


Stops admission and waits for all holders and release callbacks.
A timeout removes only this waiter and leaves the owner draining. A failed
final callback returns its public token so retry/3 can address it.

  



    

  
    
      
    
    
      issue(owner, backend_token, opts \\ [])



        
          
        

    

  


  

      

          @spec issue(pid(), term(), keyword()) ::
  {:ok, VideoInterop.Lease.t()} | {:error, ownership_error()}


      


Transfers a private backend token to the owner and returns a confirmed lease.
The owner is monitored and capacity is reserved before the backend token is
sent. Capacity, draining, timeout, or owner death before the token-bearing
commit are :caller_owned errors. Sending that commit is the transfer
boundary; every later timeout, release failure, or owner death is a
:transferred error.
Because a local PID can die concurrently with send, backend tokens must also
have an owner-crash/message-drop destructor fallback.
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          @spec retry(pid(), reference(), timeout()) :: :ok | {:error, term()}


      


Retries a failed final backend release without exiting the caller.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link([option()]) :: GenServer.on_start()


      


Starts a lease owner linked to the producing process.
This intentionally uses an ordinary link rather than an OTP parent link so the
owner can trap producer exit and outlive it until every lease drains.
release_retry defaults to :manual. Automatic exponential retry requires an
idempotent release callback. Before stopping after successful drainage, the
owner sends its final stats followed by the two-field drained notification.
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          @spec start_supervised([option()]) :: GenServer.on_start()


      


Starts a supervisor-owned lease owner that monitors a distinct producer.

  



    

  
    
      
    
    
      stats(owner, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec stats(pid(), timeout()) :: stats() | {:error, :timeout | {:owner_down, term()}}


      


Returns lease counts, release timings, and mailbox depth.

  


        

      


  

    
VideoInterop.Rect 
    



      
A visible rectangle inside a coded video image.
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          @type t() :: %VideoInterop.Rect{
  height: pos_integer(),
  width: pos_integer(),
  x: non_neg_integer(),
  y: non_neg_integer()
}


      



  


        

      


  

    
VideoInterop.SyncFile 
    



      
Borrowed Linux sync-file acquire fence for a video frame.
A native consumer must duplicate the fd before waiting asynchronously.
Release-fence transport is intentionally outside the v0.1 contract.
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          @type t() :: %VideoInterop.SyncFile{acquire_fence_fd: non_neg_integer()}


      



  


        

      


  

    
VideoInterop.Validator 
    



      
Structural validation and producer-authority verification for borrowed frames.
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Raised when trusted consumer code violates the ownership receipt contract.
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