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Quic 
    



      
Certificate-based QUIC v1 reliable streams with bounded pull consumption.
See docs/consumer-contract.md for ownership, generation handles, deadlines,
admission outcomes and limitations. ALPN is metadata; application protocols
are provided by consumers.
Endpoints created with listen/1 or client/1 accept idle_timeout as
positive milliseconds (default 30_000) or :infinity. The latter advertises
a disabled local idle limit; both endpoints must disable their limits to avoid
a finite idle timer. A peer's finite limit still applies. Handshake, operation,
closing and draining deadlines remain finite. info/1 and ready metadata expose
idle_timeout with local_ms, peer_ms, negotiated_ms, and effective_ms
(milliseconds or :infinity); the effective period includes a three-PTO floor.
Callers can use ping/2 at a finite cadence below the peer limit. Admission is
not a peer ACK, and repeated sends without processing peer packets cannot
postpone local idle expiry indefinitely. No automatic keepalive task is created.
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        ping(connection_handle, opts \\ [])

      


        Admit one QUIC PING for caller-managed keepalive.
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          @type failure() :: {:error, term()} | {:blocked, term()} | {:unknown, reference()}


      



  



  
    
      
    
    
      operation_options()



        
          
        

    

  


  

      

          @type operation_options() :: keyword()
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      accept(endpoint, timeout_or_opts \\ 5000)



        
          
        

    

  


  

      

          @spec accept(pid(), non_neg_integer() | operation_options()) ::
  {:ok, Quic.Runtime.ConnectionHandle.t()} | failure()


      



  



    

  
    
      
    
    
      attach(connection_handle, consumer, opts \\ [])



        
          
        

    

  


  

      

          @spec attach(Quic.Runtime.ConnectionHandle.t(), pid(), keyword()) :: :ok | failure()


      



  



  
    
      
    
    
      capabilities()



        
          
        

    

  


  

      

          @spec capabilities() :: %{
  datagram: true,
  delivery: :pull,
  http3: false,
  io: [:external | :standalone, ...],
  max_write_bytes: 16384,
  migration: %{peer: [:server, ...], local: []},
  resumption: false,
  streams: [:bidi | :uni, ...],
  version: 1
}


      



  



  
    
      
    
    
      client(opts)



        
          
        

    

  


  

      

          @spec client(keyword()) :: GenServer.on_start()


      



  



    

    

    

  
    
      
    
    
      close(connection_handle, code \\ 0, reason \\ <<>>, opts \\ [])



        
          
        

    

  


  

      

          @spec close(
  Quic.Runtime.ConnectionHandle.t(),
  non_neg_integer(),
  binary(),
  operation_options()
) ::
  :ok | failure()


      



  



    

  
    
      
    
    
      connect(endpoint, remote, opts \\ [])



        
          
        

    

  


  

      

          @spec connect(pid(), {:inet.ip_address(), :inet.port_number()}, operation_options()) ::
  {:ok, Quic.Runtime.ConnectionHandle.t()} | failure()


      



  



    

    

  
    
      
    
    
      events(connection_handle, max \\ 32, opts \\ [])



        
          
        

    

  


  

      

          @spec events(Quic.Runtime.ConnectionHandle.t(), pos_integer(), operation_options()) ::
  {:ok, list()} | failure()
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          @spec info(Quic.Runtime.ConnectionHandle.t()) :: {:ok, map()} | failure()


      



  



  
    
      
    
    
      listen(opts)



        
          
        

    

  


  

      

          @spec listen(keyword()) :: GenServer.on_start()
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          @spec local(pid()) :: {:inet.ip_address(), :inet.port_number()} | {:error, term()}


      



  



    

  
    
      
    
    
      open_stream(connection_handle, kind, opts \\ [])



        
          
        

    

  


  

      

          @spec open_stream(
  Quic.Runtime.ConnectionHandle.t(),
  :bidi | :uni,
  operation_options()
) ::
  {:ok, Quic.Runtime.StreamHandle.t()} | failure()


      



  



  
    
      
    
    
      operation_status(endpoint, ref)



        
          
        

    

  


  

      

          @spec operation_status(Quic.Runtime.ConnectionHandle.t() | pid(), reference()) ::
  map() | :unknown | failure()


      



  



    

  
    
      
    
    
      ping(connection_handle, opts \\ [])



        
          
        

    

  


  

      

          @spec ping(Quic.Runtime.ConnectionHandle.t(), operation_options()) ::
  {:ok, reference()} | failure()


      


Admit one QUIC PING for caller-managed keepalive.
Uses the same finite operation deadlines, deduplication, bounded send queue and
recovery as stream sends. {:ok, ref} reports admission, not peer receipt or ACK.
Choose a finite cadence below the peer's advertised idle limit, available in
info/1. Sending without successfully processing peer packets cannot postpone
local idle expiry indefinitely. No periodic task or timer is created.

  



    

  
    
      
    
    
      read(stream_handle, max, opts \\ [])



        
          
        

    

  


  

      

          @spec read(Quic.Runtime.StreamHandle.t(), pos_integer(), operation_options()) ::
  {:ok, list()} | failure()


      



  



    

    

  
    
      
    
    
      read_datagrams(connection_handle, max \\ 32, opts \\ [])



        
          
        

    

  


  

      

          @spec read_datagrams(
  Quic.Runtime.ConnectionHandle.t(),
  pos_integer(),
  operation_options()
) ::
  {:ok, [binary()]} | failure()


      



  



  
    
      
    
    
      ready(connection_handle)



        
          
        

    

  


  

      

          @spec ready(Quic.Runtime.ConnectionHandle.t()) :: :ready | :pending | failure()
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          @spec reset_stream(
  Quic.Runtime.StreamHandle.t(),
  non_neg_integer(),
  operation_options()
) ::
  {:ok, reference()} | failure()


      



  



    

  
    
      
    
    
      send_datagram(connection_handle, data, opts \\ [])



        
          
        

    

  


  

      

          @spec send_datagram(Quic.Runtime.ConnectionHandle.t(), binary(), operation_options()) ::
  {:ok, reference()} | failure()


      



  



    

    

  
    
      
    
    
      send_stream(stream_handle, data, fin \\ false, opts \\ [])



        
          
        

    

  


  

      

          @spec send_stream(
  Quic.Runtime.StreamHandle.t(),
  binary(),
  boolean(),
  operation_options()
) ::
  {:ok, reference()} | failure()


      



  



    

  
    
      
    
    
      stop_stream(stream_handle, code, opts \\ [])



        
          
        

    

  


  

      

          @spec stop_stream(
  Quic.Runtime.StreamHandle.t(),
  non_neg_integer(),
  operation_options()
) ::
  {:ok, reference()} | failure()


      



  


        

      


  

    
Quic.AbyssDispatcher 
    



      
Abyss callback adapter for the external Quic.Endpoint runtime.
This module intentionally does not compile against or call Abyss modules.
The host dispatcher supplies a send_fun in the callback context; the
adapter passes that capability to an externally owned QUIC endpoint.
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        init(arg1, opts)

      


    


    
      
        terminate(reason, arg2)

      


    





      


      
        Functions


        


  
    
      
    
    
      handle_datagram(remote, bytes, at, context)



        
          
        

    

  


  

      

          @spec handle_datagram(tuple(), binary(), integer(), map()) ::
  {:ok, map()} | {:drop, term(), map()}


      



  



  
    
      
    
    
      init(arg1, opts)



        
          
        

    

  


  

      

          @spec init(map(), keyword()) :: {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      terminate(reason, arg2)



        
          
        

    

  


  

      

          @spec terminate(term(), map()) :: :ok


      



  


        

      


  

    
Quic.Cleanup 
    



      
Retained cleanup evidence for one exclusive standalone client endpoint.
Construct this scope before calling Quic.client/1 with its birth lease. A
successful receipt joins every enrolled actor and the actual UDP Port. It
does not establish peer delivery or resolve an unknown operation outcome.
Handles remain readable after the observer exits, within the same VM.
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        permit()

      


    


    
      
        result()

      


    


    
      
        snapshot()

      


    


    
      
        terminal_snapshot(cleanup)

      


    





  
    Functions
  


    
      
        await(handle, arg)

      


    


    
      
        indeterminate(permit)

      


        Retain that the original operation's result is unknown, independently of cleanup.



    


    
      
        new(opts \\ [])

      


    


    
      
        operation(lease, target, ref, kind, bound)

      


        Retain an operation intent before its native call; never replay an unknown call.



    


    
      
        resolved(permit)

      


        Record a known return from the original operation producer.



    


    
      
        retire(lease, bound)

      


    


    
      
        status(handle)
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      deadline()



        
          
        

    

  


  

      

          @type deadline() :: {:abs_ms, integer()}


      



  



  
    
      
    
    
      descriptor()



        
          
        

    

  


  

      

          @type descriptor() :: %{handle: handle(), lease: lease()}


      



  



  
    
      
    
    
      handle()



        
          
        

    

  


  

      

          @opaque handle()


      



  



  
    
      
    
    
      lease()



        
          
        

    

  


  

      

          @opaque lease()


      



  



  
    
      
    
    
      permit()



        
          
        

    

  


  

      

          @opaque permit()


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:pending, snapshot()}
  | {:ok, terminal_snapshot(:confirmed)}
  | {:error,
     {:cleanup_unconfirmed,
      :birth_unresolved
      | :observation_cap
      | :observer_lost
      | :unsupported_native_socket}, terminal_snapshot(:unconfirmed)}


      



  



  
    
      
    
    
      snapshot()



        
          
        

    

  


  

      

          @type snapshot() :: %{
  version: 1,
  scope: :exclusive_endpoint,
  generation: reference(),
  admission: :open | :closed,
  enrolled: integer(),
  down: integer(),
  unresolved_births: integer(),
  unresolved_operations: integer(),
  native_outcome: :resolved | :indeterminate,
  roles: %{
    endpoint: integer(),
    io: integer(),
    port: integer(),
    connection: integer()
  }
}


      



  



  
    
      
    
    
      terminal_snapshot(cleanup)



        
          
        

    

  


  

      

          @type terminal_snapshot(cleanup) :: %{
  version: 1,
  scope: :exclusive_endpoint,
  generation: reference(),
  admission: :open | :closed,
  enrolled: integer(),
  down: integer(),
  unresolved_births: integer(),
  unresolved_operations: integer(),
  native_outcome: :resolved | :indeterminate,
  roles: %{
    endpoint: integer(),
    io: integer(),
    port: integer(),
    connection: integer()
  },
  cleanup: cleanup
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      await(handle, arg)



        
          
        

    

  


  

      

          @spec await(Quic.Cleanup.Handle.t(), deadline()) :: result()


      



  



  
    
      
    
    
      indeterminate(permit)



        
          
        

    

  


  

Retain that the original operation's result is unknown, independently of cleanup.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) ::
  {:ok, Quic.Cleanup.Handle.t(), Quic.Cleanup.Lease.t()} | {:error, term()}


      



  



  
    
      
    
    
      operation(lease, target, ref, kind, bound)



        
          
        

    

  


  

Retain an operation intent before its native call; never replay an unknown call.

  



  
    
      
    
    
      resolved(permit)



        
          
        

    

  


  

Record a known return from the original operation producer.

  



  
    
      
    
    
      retire(lease, bound)



        
          
        

    

  


  

      

          @spec retire(Quic.Cleanup.Lease.t(), deadline()) :: result()


      



  



  
    
      
    
    
      status(handle)



        
          
        

    

  


  

      

          @spec status(Quic.Cleanup.Handle.t()) :: result()


      



  


        

      


  

    
Quic.Codec 
    



      
Bounded QUIC v1 wire helpers.
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        build_initial(fields)

      


    


    
      
        decode_frames(data, opts \\ [])
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        encode_frames(frames)

      


    


    
      
        encode_varint(value)

      


    


    
      
        parse_initial(packet)

      


    


    
      
        reconstruct_packet_number(truncated, largest, pn_len)

      


    


    
      
        split_datagram(datagram)

      


    


    
      
        validate_frame_levels(frames, level)

      


        Validate encryption-level constraints that cannot be inferred from frame bytes.
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      build_initial(fields)



        
          
        

    

  


  

      

          @spec build_initial(map()) :: {:ok, binary()} | {:error, atom()}


      



  



    

  
    
      
    
    
      decode_frames(data, opts \\ [])



        
          
        

    

  


  

      

          @spec decode_frames(binary(), keyword()) ::
  {:ok, [map()], binary()} | {:error, atom()}


      



  



  
    
      
    
    
      decode_varint(arg1)



        
          
        

    

  


  

      

          @spec decode_varint(binary()) :: {:ok, non_neg_integer(), binary()} | {:error, atom()}


      



  



  
    
      
    
    
      encode_frames(frames)



        
          
        

    

  


  

      

          @spec encode_frames([map()]) :: {:ok, binary()} | {:error, atom()}
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          @spec encode_varint(non_neg_integer()) :: {:ok, binary()} | {:error, :varint_overflow}
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          @spec parse_initial(binary()) :: {:ok, map()} | {:error, atom()}


      



  



  
    
      
    
    
      reconstruct_packet_number(truncated, largest, pn_len)



        
          
        

    

  


  

      

          @spec reconstruct_packet_number(non_neg_integer(), non_neg_integer(), pos_integer()) ::
  {:ok, non_neg_integer()} | {:error, atom()}
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          @spec split_datagram(binary()) :: {:ok, [binary()]} | {:error, atom()}


      



  



  
    
      
    
    
      validate_frame_levels(frames, level)



        
          
        

    

  


  

      

          @spec validate_frame_levels([map()], :initial | :handshake | :application) ::
  :ok | {:error, term()} | {:wrong_encryption_level, atom(), atom()}


      


Validate encryption-level constraints that cannot be inferred from frame bytes.

  


        

      


  

    
Quic.Congestion.NewReno 
    



      
Pure RFC 9002-style NewReno congestion controller.
Admission is reservation based: queued datagrams consume congestion credit until
they are definitively failed, acknowledged, or declared lost.
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      initial_state()



        
          
        

    

  


  

      

          @type initial_state() :: %Quic.Congestion.NewReno{
  acked_bytes: 0,
  bytes_in_flight: 0,
  cwnd: term(),
  max_datagram_size: term(),
  mss: number(),
  ssthresh: term()
}
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          @type t() :: %Quic.Congestion.NewReno{
  acked_bytes: term(),
  bytes_in_flight: term(),
  cwnd: term(),
  max_datagram_size: term(),
  mss: term(),
  ssthresh: term()
}
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          @spec available?(t(), non_neg_integer()) :: boolean()


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: initial_state()


      



  



  
    
      
    
    
      on_ack(state, bytes)



        
          
        

    

  


  

      

          @spec on_ack(t(), non_neg_integer()) :: t()


      



  



  
    
      
    
    
      on_loss(state, bytes)



        
          
        

    

  


  

      

          @spec on_loss(t(), non_neg_integer()) :: t()


      



  



  
    
      
    
    
      pacing_delay(new_reno, rtt_us)



        
          
        

    

  


  

      

          @spec pacing_delay(t(), non_neg_integer()) :: non_neg_integer()


      



  



  
    
      
    
    
      release(state, bytes)



        
          
        

    

  


  

      

          @spec release(t(), non_neg_integer()) :: t()


      



  



  
    
      
    
    
      reserve(state, bytes)



        
          
        

    

  


  

      

          @spec reserve(t(), non_neg_integer()) :: {:ok, t()} | {:error, :congestion_limited}


      



  


        

      


  

    
Quic.Connection 
    



      
Temporary serialized QUIC connection runtime using an externally owned IO capability.
The endpoint owner calls deliver/5 synchronously with local/remote metadata
after routing a datagram; deliver/4 retains the selected path for compatibility.
Only that owner may deliver; it must acquire receive credit before forwarding.
A connection never closes the shared socket. The IO capability's send/3
must return a local completion timestamp or a bounded failure.
Public consumers use the generation handles and pull operations in Quic.
See docs/consumer-contract.md for readiness, admission outcomes and limits.
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        close(pid)

      


    


    
      
        close_public(pid, generation, code \\ 0, reason \\ <<>>, opts \\ [])

      


    


    
      
        consume_stream(pid, stream_id, max_bytes, timeout \\ 5000)

      


        Consume at most max_bytes from a manually delivered stream queue.
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        open_stream(pid, kind, timeout \\ 5000)

      


        Open a locally initiated bidirectional or unidirectional stream.
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        send_public_datagram(pid, generation, data, opts \\ [])

      


    


    
      
        send_public_stream(pid, generation, id, data, fin, opts)

      


    


    
      
        send_stream(pid, stream_id, data, fin \\ false, timeout \\ 5000)

      


        Admit bounded application bytes to a connection-owned stream.
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      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      close(pid)



        
          
        

    

  


  


  



    

    

    

  
    
      
    
    
      close_public(pid, generation, code \\ 0, reason \\ <<>>, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      consume_stream(pid, stream_id, max_bytes, timeout \\ 5000)



        
          
        

    

  


  

Consume at most max_bytes from a manually delivered stream queue.

  



  
    
      
    
    
      deliver(pid, generation, bytes, received_at)



        
          
        

    

  


  


  



  
    
      
    
    
      deliver(pid, generation, bytes, received_at, arrival)
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      open_public_stream(pid, generation, kind, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      open_stream(pid, kind, timeout \\ 5000)



        
          
        

    

  


  

Open a locally initiated bidirectional or unidirectional stream.

  



  
    
      
    
    
      operation_status(pid, generation, ref)



        
          
        

    

  


  


  



    

  
    
      
    
    
      ping(pid, generation, opts \\ [])
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      send_public_datagram(pid, generation, data, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      send_public_stream(pid, generation, id, data, fin, opts)



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      send_stream(pid, stream_id, data, fin \\ false, timeout \\ 5000)



        
          
        

    

  


  

Admit bounded application bytes to a connection-owned stream.

  



  
    
      
    
    
      start(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      status(pid)



        
          
        

    

  


  


  



    

  
    
      
    
    
      stop_public_stream(pid, generation, id, code, opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Quic.CryptoReassembly 
    



      
Bounded sparse storage for one QUIC CRYPTO stream.
Offsets are absolute and the store never allocates a buffer proportional to a
future offset.  Overlapping bytes must agree; once bytes are delivered they
are removed and cannot be delivered twice.

      


      
        Summary


  
    Types
  


    
      
        initial_state()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        buffered_bytes(crypto_reassembly)

      


    


    
      
        intervals(crypto_reassembly)

      


    


    
      
        new(opts \\ [])

      


    


    
      
        next_offset(crypto_reassembly)

      


    


    
      
        put(state, offset, bytes)

      


        Insert a sparse range and return newly contiguous bytes, if any.



    





      


      
        Types


        


  
    
      
    
    
      initial_state()



        
          
        

    

  


  

      

          @type initial_state() :: %Quic.CryptoReassembly{
  buffered_bytes: 0,
  intervals: [],
  max_bytes: term(),
  max_intervals: term(),
  next: 0
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.CryptoReassembly{
  buffered_bytes: term(),
  intervals: term(),
  max_bytes: term(),
  max_intervals: term(),
  next: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      buffered_bytes(crypto_reassembly)



        
          
        

    

  


  

      

          @spec buffered_bytes(t()) :: non_neg_integer()


      



  



  
    
      
    
    
      intervals(crypto_reassembly)



        
          
        

    

  


  

      

          @spec intervals(t()) :: [{non_neg_integer(), binary()}]


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: initial_state()


      



  



  
    
      
    
    
      next_offset(crypto_reassembly)



        
          
        

    

  


  

      

          @spec next_offset(t()) :: non_neg_integer()


      



  



  
    
      
    
    
      put(state, offset, bytes)



        
          
        

    

  


  

      

          @spec put(t(), non_neg_integer(), binary()) :: {:ok, t(), binary()} | {:error, atom()}


      


Insert a sparse range and return newly contiguous bytes, if any.

  


        

      


  

    
Quic.Endpoint 
    



      
Bounded standalone UDP endpoint with persistent connection routing.
A server owns one shared socket; connections only borrow its send capability.
Reception has one outstanding credit and is rearmed after synchronous routing.
Active CID routes can forward changed peer addresses to a server connection;
only the connection may authenticate and validate a new path.

      


      
        Summary


  
    Functions
  


    
      
        accept(pid, timeout_or_opts \\ 5000)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        connect(pid, remote, opts \\ [])

      


    


    
      
        connections(pid)

      


    


    
      
        local(pid)

      


    


    
      
        operation_status(pid, ref)

      


    


    
      
        receive_datagram(pid, remote, bytes, at)

      


    


    
      
        start_link(opts)

      


    


    
      
        stats(pid)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      accept(pid, timeout_or_opts \\ 5000)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      connect(pid, remote, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      connections(pid)



        
          
        

    

  


  


  



  
    
      
    
    
      local(pid)



        
          
        

    

  


  


  



  
    
      
    
    
      operation_status(pid, ref)



        
          
        

    

  


  


  



  
    
      
    
    
      receive_datagram(pid, remote, bytes, at)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      stats(pid)



        
          
        

    

  


  


  


        

      


  

    
Quic.HandshakeScheduler 
    



      
Deterministic handshake packet scheduler.
This module is deliberately socket-free.  TLS emissions become retained
CRYPTO ranges and protected send effects; local send receipts and peer ACKs
are applied separately through Quic.Recovery.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        bind_path(state, path, previous, same_incoming_dcid)

      


        Bind a migrated destination to an unused peer CID, except same-CID NAT rebinding.



    


    
      
        cancel_unsent(state, space, number)

      


        Settle a definitely unsent packet and retain its reliable work for scheduling.



    


    
      
        confirm_handshake(state)

      


        Confirm QUIC and retire Handshake after role-specific confirmation.



    


    
      
        consume_stream(state, id, max_bytes)

      


        Consume queued stream events for a manual-delivery stream policy.



    


    
      
        drop_path_binding(state, path)

      


        Release a path binding and queue retirement of its contiguous spent CID prefix.



    


    
      
        effective_datagram_frame_size(state)

      


        Effective frame ceiling after peer negotiation and worst-case packet overhead.



    


    
      
        feed(state, level, offset, bytes)

      


        Fold TLS driver effects returned from a CRYPTO receive into the scheduler.



    


    
      
        handshake_done(state)

      


        Send HANDSHAKE_DONE after the server completes its TLS handshake.



    


    
      
        install_peer_parameters(state, values)

      


        Install the semantic values of authenticated, validated peer parameters.



    


    
      
        local_send(state, space, number, result, at)

      


        Apply a local writer result; this is distinct from packet admission.



    


    
      
        new(role, opts \\ [])

      


    


    
      
        open_stream(state, kind)

      


        Open a locally initiated stream without creating a process per stream.



    


    
      
        path_available?(state, path)

      


        Whether this destination has an available peer CID.



    


    
      
        pending_send_valid?(state, map)

      


        Whether an unsent effect still carries the retained, current ciphertext.



    


    
      
        ping(state)

      


        Admit one ack-eliciting application PING through the bounded recovery scheduler.



    


    
      
        probe(state, space, number)

      


        Send one PTO-authorized probe without draining unrelated queued application work.



    


    
      
        queue_ack(state, space, ack)

      


        Queue an ACK frame for the next packet in a packet-number space.



    


    
      
        queue_control(state, level, frames)

      


        Queue reliable control information, coalescing monotonic credit updates.



    


    
      
        receive_ack(state, space, ack, at)

      


        Apply an authenticated peer ACK to Recovery.



    


    
      
        receive_datagram(state, datagram, at \\ 0)

      


        Process bounded coalesced packets in order, preserving an accepted prefix.



    


    
      
        receive_datagram(state, bytes, at, path_id)

      


        Process datagrams with authenticated arrival-path observations.



    


    
      
        receive_packet(state, packet, at \\ 0)

      


        Alias for callers that process one packet rather than a datagram batch.



    


    
      
        reset_stream(state, id, code)

      


        Reset only the local send direction and discard its pending data ranges.



    


    
      
        retire_level(state, level)

      


        Drop the QUIC keys, retained packets and CRYPTO storage for an obsolete level.



    


    
      
        retired?(state, level)

      


        Whether the packet-number space is permanently retired.



    


    
      
        retransmit(state, space, number)

      


        Return the exact retained datagram for retransmission.



    


    
      
        retry_crypto(state, space, number)

      


        Repacketize retained CRYPTO under a fresh packet number without calling TLS.



    


    
      
        schedule(state)

      


        Schedule all currently pending emissions and queued ACKs.



    


    
      
        send_datagram(state, data)

      


        Admit one unreliable application DATAGRAM frame; loss never requeues it.



    


    
      
        send_path_frames(state, path_id, frames, padded_size)

      


        Protect a bounded path probe or response without changing the selected path.



    


    
      
        send_stream(state, id, data, fin \\ false)

      


        Admit one application stream frame into the bounded scheduler queue.



    


    
      
        stop_stream(state, id, code)

      


        Request cancellation of the receive direction, preserving the send half.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.HandshakeScheduler{
  acked_stream_fins: term(),
  acked_stream_ranges: term(),
  authenticated_error: term(),
  authenticated_packets: term(),
  dcid: term(),
  effects: term(),
  key_update: term(),
  keys: term(),
  local_cid_limit: term(),
  local_cids: term(),
  local_max_datagram_frame_size: term(),
  max_packet_size: term(),
  max_queue: term(),
  max_queue_bytes: term(),
  min_initial_size: term(),
  original_dcid: term(),
  path_events: term(),
  peer_cids: term(),
  peer_disable_active_migration: term(),
  peer_idle_timeout: term(),
  peer_initial_scid: term(),
  peer_max_datagram_frame_size: term(),
  pending: term(),
  pending_acks: term(),
  pending_control: term(),
  queued: term(),
  queued_bytes: term(),
  read_keys: term(),
  receive_path: term(),
  received_dcid: term(),
  recovery: term(),
  retry_scid: term(),
  retry_token: term(),
  role: term(),
  scid: term(),
  streams: term(),
  tls: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bind_path(state, path, previous, same_incoming_dcid)



        
          
        

    

  


  

Bind a migrated destination to an unused peer CID, except same-CID NAT rebinding.

  



  
    
      
    
    
      cancel_unsent(state, space, number)



        
          
        

    

  


  

Settle a definitely unsent packet and retain its reliable work for scheduling.
The caller removes the corresponding effect and schedules after selecting a
usable path. Sent or uncertain writes cannot be cancelled through this API.

  



  
    
      
    
    
      confirm_handshake(state)



        
          
        

    

  


  

      

          @spec confirm_handshake(t()) :: t()


      


Confirm QUIC and retire Handshake after role-specific confirmation.

  



  
    
      
    
    
      consume_stream(state, id, max_bytes)



        
          
        

    

  


  

Consume queued stream events for a manual-delivery stream policy.

  



  
    
      
    
    
      drop_path_binding(state, path)



        
          
        

    

  


  

Release a path binding and queue retirement of its contiguous spent CID prefix.

  



  
    
      
    
    
      effective_datagram_frame_size(state)



        
          
        

    

  


  

Effective frame ceiling after peer negotiation and worst-case packet overhead.

  



  
    
      
    
    
      feed(state, level, offset, bytes)



        
          
        

    

  


  

      

          @spec feed(t(), atom(), non_neg_integer(), binary()) ::
  {:ok, t(), list()} | {:error, term(), t(), list()}


      


Fold TLS driver effects returned from a CRYPTO receive into the scheduler.

  



  
    
      
    
    
      handshake_done(state)



        
          
        

    

  


  

Send HANDSHAKE_DONE after the server completes its TLS handshake.

  



  
    
      
    
    
      install_peer_parameters(state, values)



        
          
        

    

  


  

Install the semantic values of authenticated, validated peer parameters.

  



  
    
      
    
    
      local_send(state, space, number, result, at)



        
          
        

    

  


  

Apply a local writer result; this is distinct from packet admission.

  



    

  
    
      
    
    
      new(role, opts \\ [])



        
          
        

    

  


  

      

          @spec new(:client | :server, keyword()) ::
  {:ok, t(), list()} | {:error, term()} | {:error, term(), t()}


      



  



  
    
      
    
    
      open_stream(state, kind)



        
          
        

    

  


  

      

          @spec open_stream(t(), :bidi | :uni) ::
  {:ok, t(), non_neg_integer()} | {:blocked, map()} | {:error, term()}


      


Open a locally initiated stream without creating a process per stream.

  



  
    
      
    
    
      path_available?(state, path)



        
          
        

    

  


  

Whether this destination has an available peer CID.

  



  
    
      
    
    
      pending_send_valid?(state, map)



        
          
        

    

  


  

Whether an unsent effect still carries the retained, current ciphertext.

  



  
    
      
    
    
      ping(state)



        
          
        

    

  


  

Admit one ack-eliciting application PING through the bounded recovery scheduler.

  



  
    
      
    
    
      probe(state, space, number)



        
          
        

    

  


  

Send one PTO-authorized probe without draining unrelated queued application work.

  



  
    
      
    
    
      queue_ack(state, space, ack)



        
          
        

    

  


  

Queue an ACK frame for the next packet in a packet-number space.

  



  
    
      
    
    
      queue_control(state, level, frames)



        
          
        

    

  


  

Queue reliable control information, coalescing monotonic credit updates.

  



  
    
      
    
    
      receive_ack(state, space, ack, at)



        
          
        

    

  


  

Apply an authenticated peer ACK to Recovery.

  



    

  
    
      
    
    
      receive_datagram(state, datagram, at \\ 0)



        
          
        

    

  


  

      

          @spec receive_datagram(t(), binary(), integer()) ::
  {:ok, t(), [map()]} | {:error, term(), t()}


      


Process bounded coalesced packets in order, preserving an accepted prefix.

  



  
    
      
    
    
      receive_datagram(state, bytes, at, path_id)



        
          
        

    

  


  

Process datagrams with authenticated arrival-path observations.

  



    

  
    
      
    
    
      receive_packet(state, packet, at \\ 0)



        
          
        

    

  


  

Alias for callers that process one packet rather than a datagram batch.

  



  
    
      
    
    
      reset_stream(state, id, code)



        
          
        

    

  


  

Reset only the local send direction and discard its pending data ranges.

  



  
    
      
    
    
      retire_level(state, level)



        
          
        

    

  


  

      

          @spec retire_level(t(), :initial | :handshake) :: t()


      


Drop the QUIC keys, retained packets and CRYPTO storage for an obsolete level.

  



  
    
      
    
    
      retired?(state, level)



        
          
        

    

  


  

      

          @spec retired?(t(), :initial | :handshake | :application) :: boolean()


      


Whether the packet-number space is permanently retired.

  



  
    
      
    
    
      retransmit(state, space, number)



        
          
        

    

  


  

Return the exact retained datagram for retransmission.

  



  
    
      
    
    
      retry_crypto(state, space, number)



        
          
        

    

  


  

Repacketize retained CRYPTO under a fresh packet number without calling TLS.

  



  
    
      
    
    
      schedule(state)



        
          
        

    

  


  

      

          @spec schedule(t()) :: {:ok, t(), list()} | {:error, term(), t()}


      


Schedule all currently pending emissions and queued ACKs.

  



  
    
      
    
    
      send_datagram(state, data)



        
          
        

    

  


  

Admit one unreliable application DATAGRAM frame; loss never requeues it.

  



  
    
      
    
    
      send_path_frames(state, path_id, frames, padded_size)



        
          
        

    

  


  

Protect a bounded path probe or response without changing the selected path.

  



    

  
    
      
    
    
      send_stream(state, id, data, fin \\ false)



        
          
        

    

  


  

      

          @spec send_stream(t(), non_neg_integer(), binary(), boolean()) ::
  {:ok, t(), list()}
  | {:blocked, map() | :send_queue_limit | :send_queue_bytes_limit}
  | {:error, term()}
  | {:error, term(), t()}


      


Admit one application stream frame into the bounded scheduler queue.

  



  
    
      
    
    
      stop_stream(state, id, code)



        
          
        

    

  


  

Request cancellation of the receive direction, preserving the send half.

  


        

      


  

    
Quic.IO behaviour
    



      
Socket-free IO adapter contract.
Adapters perform local IO only. A successful send returns its actual local
completion timestamp in monotonic microseconds, not a peer acknowledgement. Admission, generations, amplification
accounting and timer validation live in Quic.IO.Endpoint.

      


      
        Summary


  
    Callbacks
  


    
      
        close(term)

      


    


    
      
        monotonic_time()

      


    


    
      
        send(term, binary, term)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      close(term)



        
          
        

    

  


  

      

          @callback close(term()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      monotonic_time()



        
          
        

    

  


  

      

          @callback monotonic_time() :: integer()


      



  



  
    
      
    
    
      send(term, binary, term)



        
          
        

    

  


  

      

          @callback send(term(), binary(), term()) :: {:ok, integer()} | {:error, term()}


      



  


        

      


  

    
Quic.IO.Endpoint 
    



      
Pure bounded endpoint state for QUIC external IO.
The first UDP adapter binds a concrete local address. Wildcard and
ancillary destination/interface metadata are intentionally unsupported.
enqueue/4 is admission only; local_send/4 reports the later local
writer result. Peer ACKs belong to Quic.Recovery, never this IO budget.
At most two paths retain independent received, reserved, and spent byte
ledgers. The legacy arities use the selected path, while top-level byte
counters remain lifetime totals across paths. Send receipts retain the path
chosen at admission even if the selected path subsequently changes.

      


      
        Summary


  
    Types
  


    
      
        initial_state()

      


    


    
      
        path_id()

      


    


    
      
        path_ledger()

      


    


    
      
        send_ref()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        add_path(state, id, validated \\ false)

      


    


    
      
        bump_generation(state)

      


    


    
      
        dequeue(state)

      


    


    
      
        drop_path(state, id)

      


    


    
      
        enqueue(state, bytes, remote, now)

      


    


    
      
        enqueue(state, bytes, remote, now, id)

      


    


    
      
        local_send(state, send, result, at)

      


    


    
      
        new(opts \\ [])

      


    


    
      
        path(state, id)

      


        The path's independent amplification ledger, or nil after retirement.



    


    
      
        receive_bytes(state, bytes)

      


    


    
      
        receive_bytes(state, bytes, id)

      


    


    
      
        select_path(state, id)

      


    


    
      
        selected_path(state)

      


        Selected path used by the legacy IO arities.



    


    
      
        shutdown(state)

      


    


    
      
        timer(state, kind, deadline)

      


    


    
      
        timer_expired?(state, timer, now)

      


    


    
      
        validate_address(state)

      


    


    
      
        validate_address(state, id)

      


    





      


      
        Types


        


  
    
      
    
    
      initial_state()



        
          
        

    

  


  

      

          @type initial_state() :: %Quic.IO.Endpoint{
  active_path: path_id(),
  address_validated: false,
  bytes_pending: 0,
  bytes_received: 0,
  bytes_sent: 0,
  closed: false,
  generation: 0,
  handshake_deadline: term(),
  idle_deadline: term(),
  in_flight: %{},
  max_queue: pos_integer(),
  max_queue_bytes: pos_integer(),
  paths: %{required(path_id()) => path_ledger()},
  queue: {[], []},
  queue_bytes: 0,
  timers: %{}
}


      



  



  
    
      
    
    
      path_id()



        
          
        

    

  


  

      

          @type path_id() :: term()


      



  



  
    
      
    
    
      path_ledger()



        
          
        

    

  


  

      

          @type path_ledger() :: %{
  bytes_received: non_neg_integer(),
  bytes_pending: non_neg_integer(),
  bytes_sent: non_neg_integer(),
  address_validated: boolean()
}


      



  



  
    
      
    
    
      send_ref()



        
          
        

    

  


  

      

          @type send_ref() :: reference()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.IO.Endpoint{
  active_path: term(),
  address_validated: boolean(),
  bytes_pending: term(),
  bytes_received: non_neg_integer(),
  bytes_sent: term(),
  closed: term(),
  generation: term(),
  handshake_deadline: term(),
  idle_deadline: term(),
  in_flight: term(),
  max_queue: term(),
  max_queue_bytes: term(),
  paths: %{optional(path_id()) => path_ledger()},
  queue: term(),
  queue_bytes: term(),
  timers: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_path(state, id, validated \\ false)



        
          
        

    

  


  

      

          @spec add_path(t(), path_id(), boolean()) :: {:ok, t()} | {:error, :path_limit}


      



  



  
    
      
    
    
      bump_generation(state)



        
          
        

    

  


  


  



  
    
      
    
    
      dequeue(state)



        
          
        

    

  


  


  



  
    
      
    
    
      drop_path(state, id)



        
          
        

    

  


  

      

          @spec drop_path(t(), path_id()) ::
  {:ok, t()} | {:error, :active_path | :unknown_path | :path_busy}


      



  



  
    
      
    
    
      enqueue(state, bytes, remote, now)



        
          
        

    

  


  


  



  
    
      
    
    
      enqueue(state, bytes, remote, now, id)



        
          
        

    

  


  

      

          @spec enqueue(t(), binary(), term(), integer(), path_id()) ::
  {:ok, t(),
   %Quic.IO.Endpoint.Send{
     bytes: term(),
     completed_at: term(),
     error: term(),
     generation: term(),
     path_id: term(),
     ref: term(),
     remote: term(),
     status: term()
   }}
  | {:error, atom()}


      



  



  
    
      
    
    
      local_send(state, send, result, at)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) ::
  {:ok, initial_state()}
  | {:error, {:max_queue | :max_queue_bytes, :must_be_positive}}


      



  



  
    
      
    
    
      path(state, id)



        
          
        

    

  


  

      

          @spec path(t(), path_id()) :: path_ledger() | nil


      


The path's independent amplification ledger, or nil after retirement.

  



  
    
      
    
    
      receive_bytes(state, bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      receive_bytes(state, bytes, id)



        
          
        

    

  


  

      

          @spec receive_bytes(t(), non_neg_integer(), path_id()) ::
  {:ok, t()} | {:error, :unknown_path}


      



  



  
    
      
    
    
      select_path(state, id)



        
          
        

    

  


  

      

          @spec select_path(t(), path_id()) :: {:ok, t()} | {:error, :unknown_path}


      



  



  
    
      
    
    
      selected_path(state)



        
          
        

    

  


  

      

          @spec selected_path(t()) :: path_id()


      


Selected path used by the legacy IO arities.

  



  
    
      
    
    
      shutdown(state)



        
          
        

    

  


  


  



  
    
      
    
    
      timer(state, kind, deadline)



        
          
        

    

  


  


  



  
    
      
    
    
      timer_expired?(state, timer, now)



        
          
        

    

  


  


  



  
    
      
    
    
      validate_address(state)



        
          
        

    

  


  


  



  
    
      
    
    
      validate_address(state, id)



        
          
        

    

  


  

      

          @spec validate_address(t(), path_id()) :: {:ok, t()} | {:error, :unknown_path}


      



  


        

      


  

    
Quic.IO.Endpoint.Send 
    






  

    
Quic.IO.Endpoint.Timer 
    






  

    
Quic.IO.ExternalWriter 
    



      
Bounded integration writer backed by a caller-owned send function.
The function returns :ok, {:ok, monotonic_microseconds}, or
{:error, reason}. {:ok, ref} is deliberately rejected: queue admission
is not local send completion. The writer owns no socket and never exposes
its callback to the connection process.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  


        

      


  

    
Quic.IO.GenUDP 
    



      
Standalone UDP socket capability with one outstanding receive credit.
The consumer receives {:quic_udp, generation, credit, remote, bytes, at}
and calls consumed/3 after processing it. Until then the socket stays
passive. Excess traffic remains in the bounded OS receive buffer or is
dropped; it is not forwarded into an unbounded consumer mailbox.
Binds must be concrete IP addresses. Ancillary destination metadata and
multihoming are not supported. Send completion means local UDP acceptance,
never peer acknowledgement. Times use monotonic microseconds.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        consumed(pid, generation, credit)

      


    


    
      
        local(pid)

      


    


    
      
        open(opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      consumed(pid, generation, credit)



        
          
        

    

  


  


  



  
    
      
    
    
      local(pid)



        
          
        

    

  


  


  



    

  
    
      
    
    
      open(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Quic.Inspector 
    



      
Passive, bounded QUIC v1 Initial observation.
new/1 creates a flow table and ingest/2 accepts a Quic.Runtime.Datagram
(or an equivalent map containing bytes, remote, generation and
received_at). It only emits observation maps; it never sends protocol
packets or exposes TLS secrets. Each Initial key context has an independent
packet-number reconstruction window and sparse CRYPTO interval store.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        ingest(state, datagram)

      


    


    
      
        new(options \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.Inspector{contexts: term(), limits: term(), total_contexts: term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ingest(state, datagram)



        
          
        

    

  


  

      

          @spec ingest(t(), Quic.Runtime.Datagram.t() | map()) ::
  {:ok, t(), [map()]} | {:error, term(), t()}


      



  



    

  
    
      
    
    
      new(options \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: {:ok, t()} | {:error, term()}


      



  


        

      


  

    
Quic.LocalCIDs 
    



      
Bounded local connection-ID issuance, registration, and retirement.
The caller supplies CID material and a registration identity scoped to its
connection generation. Registration acknowledgment makes an issuance ready;
only publication after a successful local send advances the sent watermark.
Retired entries are removed rather than retained as connection history.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


    


    
      
        frame()

      


    


    
      
        pending()

      


    


    
      
        registration()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        active?(state, cid)

      


    


    
      
        configure(state, peer_limit)

      


    


    
      
        new(initial, peer_limit \\ 2)

      


    


    
      
        published(state, sequence)

      


        Commit first transmission after successful registration and local send.



    


    
      
        refill?(state)

      


        Whether one refill can be reserved without duplicating pending work.



    


    
      
        registered(state, identity)

      


        Acknowledge the exact route registration and return its ready frame.



    


    
      
        reserve(state, cid, token, registration_id)

      


        Reserve one route registration; this does not authorize advertisement.



    


    
      
        retire(state, sequence, containing_dcid)

      


        Retire once, returning the route to remove without retaining its token.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{cid: binary(), token: binary() | nil}


      



  



  
    
      
    
    
      frame()



        
          
        

    

  


  

      

          @type frame() :: %{
  type: :new_connection_id,
  sequence: non_neg_integer(),
  retire_prior_to: 0,
  cid: binary(),
  token: binary()
}


      



  



  
    
      
    
    
      pending()



        
          
        

    

  


  

      

          @type pending() :: %{
  sequence: non_neg_integer(),
  cid: binary(),
  token: binary(),
  registration_id: term(),
  status: :registering | :ready
}


      



  



  
    
      
    
    
      registration()



        
          
        

    

  


  

      

          @type registration() :: %{
  sequence: non_neg_integer(),
  cid: binary(),
  token: binary(),
  registration_id: term()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      active?(state, cid)



        
          
        

    

  


  

      

          @spec active?(t(), binary()) :: boolean()


      



  



  
    
      
    
    
      configure(state, peer_limit)



        
          
        

    

  


  

      

          @spec configure(t(), integer()) :: {:ok, t()} | {:error, atom()}


      



  



    

  
    
      
    
    
      new(initial, peer_limit \\ 2)



        
          
        

    

  


  

      

          @spec new(binary(), integer()) :: {:ok, t()} | {:error, atom()}


      



  



  
    
      
    
    
      published(state, sequence)



        
          
        

    

  


  

      

          @spec published(t(), non_neg_integer()) :: {:ok, t()} | {:error, atom()}


      


Commit first transmission after successful registration and local send.

  



  
    
      
    
    
      refill?(state)



        
          
        

    

  


  

      

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


      


Whether one refill can be reserved without duplicating pending work.

  



  
    
      
    
    
      registered(state, identity)



        
          
        

    

  


  

      

          @spec registered(t(), term()) :: {:ok, t(), frame()} | {:error, :stale_registration}


      


Acknowledge the exact route registration and return its ready frame.

  



  
    
      
    
    
      reserve(state, cid, token, registration_id)



        
          
        

    

  


  

      

          @spec reserve(t(), binary(), binary(), term()) ::
  {:ok, t(), registration()} | {:error, atom()}


      


Reserve one route registration; this does not authorize advertisement.

  



  
    
      
    
    
      retire(state, sequence, containing_dcid)



        
          
        

    

  


  

      

          @spec retire(t(), non_neg_integer(), binary()) ::
  {:ok, t(), binary() | nil} | {:error, :invalid_connection_id_retirement}


      


Retire once, returning the route to remove without retaining its token.

  


        

      


  

    
Quic.Paths 
    



      
Bounded authenticated path selection and explicit-time validation.

      


      
        Summary


  
    Types
  


    
      
        id()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        drop(state, id)

      


    


    
      
        due(state, at)

      


    


    
      
        lookup(state, remote)

      


    


    
      
        new(role, local, remote, validated)

      


    


    
      
        next_deadline(state)

      


    


    
      
        note_cid(state, id, dcid, number)

      


        Remember the latest authenticated incoming CID without accepting reordered changes.



    


    
      
        observe(state, remote, number, probing, at, pto)

      


    


    
      
        on_time(state, at, available \\ :all)

      


    


    
      
        probe(state, id, value, padded, at, pto)

      


    


    
      
        response(state, value, at)

      


    


    
      
        validate(state, id)

      


    





      


      
        Types


        


  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @type id() :: :default | pos_integer()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.Paths{
  active: term(),
  candidate: term(),
  largest_non_probing: term(),
  local: term(),
  next_id: term(),
  paths: term(),
  previous: term(),
  retiring: term(),
  role: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      drop(state, id)



        
          
        

    

  


  

      

          @spec drop(t(), id()) :: {:ok, t()} | {:error, :active_path}


      



  



  
    
      
    
    
      due(state, at)



        
          
        

    

  


  

      

          @spec due(t(), integer()) :: [id()]


      



  



  
    
      
    
    
      lookup(state, remote)



        
          
        

    

  


  

      

          @spec lookup(t(), term()) :: {:ok, id()} | :error


      



  



  
    
      
    
    
      new(role, local, remote, validated)



        
          
        

    

  


  

      

          @spec new(:client | :server, term(), term(), boolean()) :: t()


      



  



  
    
      
    
    
      next_deadline(state)



        
          
        

    

  


  

      

          @spec next_deadline(t()) :: integer() | nil


      



  



  
    
      
    
    
      note_cid(state, id, dcid, number)



        
          
        

    

  


  

      

          @spec note_cid(t(), id(), binary(), non_neg_integer()) :: t()


      


Remember the latest authenticated incoming CID without accepting reordered changes.

  



  
    
      
    
    
      observe(state, remote, number, probing, at, pto)



        
          
        

    

  


  

      

          @spec observe(t(), term(), non_neg_integer(), boolean(), integer(), pos_integer()) ::
  {:ok, t(), id(), boolean()} | {:blocked, atom()}


      



  



    

  
    
      
    
    
      on_time(state, at, available \\ :all)



        
          
        

    

  


  

      

          @spec on_time(t(), integer(), :all | [id()]) ::
  {:ok, t(), id() | nil} | {:error, :no_validated_path}


      



  



  
    
      
    
    
      probe(state, id, value, padded, at, pto)



        
          
        

    

  


  

      

          @spec probe(t(), id(), binary(), boolean(), integer(), pos_integer()) ::
  {:ok, t()} | {:error, atom()}


      



  



  
    
      
    
    
      response(state, value, at)



        
          
        

    

  


  

      

          @spec response(t(), binary(), integer()) :: {:ok, t(), id()} | :ignore


      



  



  
    
      
    
    
      validate(state, id)



        
          
        

    

  


  

      

          @spec validate(t(), id()) :: t()


      



  


        

      


  

    
Quic.PeerCIDs 
    



      
Bounded peer CID issuance, destination bindings, and retirement watermark.
Used CIDs cannot move to another destination. Contiguous unbound spent entries
are retired through the watermark; lower live bindings or unseen sequence gaps
defer retirement. Such gaps can exhaust the finite active map until the peer
advances its retirement watermark or the lower bindings are released.

      


      
        Summary


  
    Functions
  


    
      
        bind_path(state, path, previous, same_incoming_dcid)

      


    


    
      
        current(state)

      


    


    
      
        current(state, path)

      


    


    
      
        drop_path(state, path)

      


    


    
      
        new(initial, limit \\ 2)

      


    


    
      
        receive_id(state, frame, selected_path \\ :default)

      


    


    
      
        retire_unused(state)

      


    





      


      
        Functions


        


  
    
      
    
    
      bind_path(state, path, previous, same_incoming_dcid)



        
          
        

    

  


  


  



  
    
      
    
    
      current(state)



        
          
        

    

  


  


  



  
    
      
    
    
      current(state, path)



        
          
        

    

  


  


  



  
    
      
    
    
      drop_path(state, path)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(initial, limit \\ 2)



        
          
        

    

  


  


  



    

  
    
      
    
    
      receive_id(state, frame, selected_path \\ :default)



        
          
        

    

  


  


  



  
    
      
    
    
      retire_unused(state)



        
          
        

    

  


  


  


        

      


  

    
Quic.Profile 
    



      
Capability-checked client wire policy for Quic.
A profile contains ordered policy only. SSL.ClientHello.Materializer keeps
the ClientHello random and key shares fresh for every materialization.
Profile names describe local policy and are not browser identities or hash
targets.

      


      
        Summary


  
    Types
  


    
      
        name()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        builtins()

      


        Return the two built-in legal policy variants.



    


    
      
        capabilities()

      


        Convert the current public ex_ssl capability report to profile capabilities.



    


    
      
        compile(name, opts \\ [])

      


    


    
      
        materialize(map, context \\ %{})

      


        Materialize one profile with fresh per-connection random values.



    





      


      
        Types


        


  
    
      
    
    
      name()



        
          
        

    

  


  

      

          @type name() :: :ordered | :compact


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  name: name(),
  tls: SSL.ClientHello.WireProfile.t(),
  transport_parameters: binary(),
  cid_length: 8..20,
  max_packet_size: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      builtins()



        
          
        

    

  


  

Return the two built-in legal policy variants.

  



  
    
      
    
    
      capabilities()



        
          
        

    

  


  

Convert the current public ex_ssl capability report to profile capabilities.

  



    

  
    
      
    
    
      compile(name, opts \\ [])



        
          
        

    

  


  

      

          @spec compile(name(), keyword()) :: {:ok, t()} | {:error, term()}


      



  



    

  
    
      
    
    
      materialize(map, context \\ %{})



        
          
        

    

  


  

Materialize one profile with fresh per-connection random values.

  


        

      


  

    
Quic.Protection 
    



      
QUIC v1 Initial packet protection primitives.

      


      
        Summary


  
    Functions
  


    
      
        aead_decrypt(key, iv, packet_number, aad, ciphertext, algorithm \\ :aes_128_gcm)

      


    


    
      
        aead_encrypt(key, iv, packet_number, aad, plaintext, algorithm \\ :aes_128_gcm)

      


    


    
      
        header_protection_mask(hp, sample, algorithm)

      


    


    
      
        initial_secrets(dcid, role)

      


    


    
      
        packet_keys(level, cipher_suite, aead, hkdf, secret)

      


        Derive QUIC Handshake/Application packet protection keys from a TLS secret.



    


    
      
        remove_header_protection(packet, pn_offset, hp, algorithm)

      


        Removes QUIC header protection from a packet prefix and packet number bytes.



    


    
      
        retry_tag(original_dcid, retry_packet)

      


    


    
      
        validate_retry(original_dcid, packet)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      aead_decrypt(key, iv, packet_number, aad, ciphertext, algorithm \\ :aes_128_gcm)



        
          
        

    

  


  


  



    

  
    
      
    
    
      aead_encrypt(key, iv, packet_number, aad, plaintext, algorithm \\ :aes_128_gcm)



        
          
        

    

  


  


  



  
    
      
    
    
      header_protection_mask(hp, sample, algorithm)



        
          
        

    

  


  

      

          @spec header_protection_mask(
  binary(),
  binary(),
  :aes_128_gcm | :aes_256_gcm | :chacha20_poly1305
) ::
  {:ok, binary()} | {:error, atom()}


      



  



  
    
      
    
    
      initial_secrets(dcid, role)



        
          
        

    

  


  

      

          @spec initial_secrets(binary(), :client | :server) :: {:ok, map()} | {:error, atom()}


      



  



  
    
      
    
    
      packet_keys(level, cipher_suite, aead, hkdf, secret)



        
          
        

    

  


  

      

          @spec packet_keys(atom(), non_neg_integer(), atom(), atom(), binary()) ::
  {:ok, map()} | {:error, term()}


      


Derive QUIC Handshake/Application packet protection keys from a TLS secret.

  



  
    
      
    
    
      remove_header_protection(packet, pn_offset, hp, algorithm)



        
          
        

    

  


  

      

          @spec remove_header_protection(
  binary(),
  non_neg_integer(),
  binary(),
  :aes_128_gcm | :chacha20_poly1305
) ::
  {:ok, binary(), non_neg_integer()} | {:error, atom()}


      


Removes QUIC header protection from a packet prefix and packet number bytes.

  



  
    
      
    
    
      retry_tag(original_dcid, retry_packet)



        
          
        

    

  


  

      

          @spec retry_tag(binary(), binary()) :: {:ok, binary()} | {:error, atom()}


      



  



  
    
      
    
    
      validate_retry(original_dcid, packet)



        
          
        

    

  


  

      

          @spec validate_retry(binary(), binary()) :: :ok | {:error, atom()}


      



  


        

      


  

    
Quic.Recovery 
    



      
Explicit-time QUIC packet-number spaces and loss recovery state.
Packet numbers are allocated by reserve/4 and are never reused. A packet
moves through :reserved, :queued, :sent, then :acked, :lost, or
:failed. ACKs received before a local send receipt are retained as a bounded
pending acknowledgement and resolved when the receipt arrives.
Receive ACK history retains the newest max_ack_ranges (1..256) ranges per
space. A monotonic receive floor discards older packet numbers, including
previously unseen delayed packets; reliable data can be retransmitted under
a fresh packet number. Discarding an encryption space resets its receive epoch.
Packet-number spaces stay global across migration. Each reserved packet pins
its send path, and at most two independent RTT/congestion controllers remain
live. The selected controller occupies rtt/congestion for compatibility;
paths stores only its one inactive peer. Cross-path ACKs do not sample RTT.

      


      
        Summary


  
    Types
  


    
      
        ack_result()

      


    


    
      
        initial_state()

      


    


    
      
        packet_space()

      


    


    
      
        path_controller()

      


    


    
      
        path_id()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        add_path(state, id)

      


    


    
      
        arm(state)

      


        Recompute the next deadline from actual sent packets, without advancing time.



    


    
      
        configure_peer_ack(state, max_delay, exponent)

      


        Install connection-wide peer ACK parameters without copying RTT estimates.



    


    
      
        discard_space(state, space)

      


        Discard an encryption space's outstanding work while preserving allocated packet numbers.



    


    
      
        drop_path(state, id)

      


    


    
      
        local_send(state, space, number, arg4, at)

      


    


    
      
        new(opts \\ [])

      


    


    
      
        note_received(state, space, number)

      


        Record an authenticated packet number received in a packet-number space.



    


    
      
        on_time(state, now)

      


    


    
      
        path(state, id)

      


        An independent path controller, or nil after retirement.



    


    
      
        pto_duration(state)

      


        Current probe timeout duration in microseconds, before PTO backoff.



    


    
      
        pto_duration(state, id)

      


    


    
      
        receive_ack(state, space, ack, at)

      


    


    
      
        receive_ack(state, space, ack, at, receive_path)

      


    


    
      
        reserve(state, space, metadata \\ %{}, bytes \\ 0)

      


    


    
      
        reserve_probe(state, space, original, metadata, bytes, packet_limit)

      


        Reserve one fresh packet for an original selected by the latest expired PTO.



    


    
      
        retire_space(state, space)

      


        Permanently retire Initial/Handshake recovery, preserving the next packet number.



    


    
      
        select_path(state, id)

      


    


    
      
        selected_path(state)

      


        The selected send path; packet-number spaces are shared by all paths.



    


    
      
        timer_expired?(recovery, token, now)

      


    


    
      
        transition(state, space, number, status)

      


    





      


      
        Types


        


  
    
      
    
    
      ack_result()



        
          
        

    

  


  

      

          @type ack_result() :: %{
  acked: [non_neg_integer()],
  lost: [{packet_space(), non_neg_integer()}],
  rtt_sample: pos_integer() | nil
}


      



  



  
    
      
    
    
      initial_state()



        
          
        

    

  


  

      

          @type initial_state() :: %Quic.Recovery{
  active_path: path_id(),
  congestion: %Quic.Congestion.NewReno{
    acked_bytes: 0,
    bytes_in_flight: 0,
    cwnd: term(),
    max_datagram_size: term(),
    mss: number(),
    ssthresh: term()
  },
  deadline: nil,
  max_ack_ranges: 1..256,
  max_sent_packets: term(),
  path_defaults: %{
    rtt: Quic.Recovery.RTT.t(),
    congestion: Quic.Congestion.NewReno.initial_state()
  },
  paths: %{},
  pto_grants: %{},
  rtt: %Quic.Recovery.RTT{
    ack_delay_exponent: term(),
    latest: nil,
    max_ack_delay: term(),
    min: nil,
    pto_count: 0,
    smoothed: nil,
    variance: nil
  },
  spaces: map(),
  timer_generation: 0
}


      



  



  
    
      
    
    
      packet_space()



        
          
        

    

  


  

      

          @type packet_space() :: :initial | :handshake | :application


      



  



  
    
      
    
    
      path_controller()



        
          
        

    

  


  

      

          @type path_controller() :: %{
  rtt: Quic.Recovery.RTT.t(),
  congestion: Quic.Congestion.NewReno.t()
}


      



  



  
    
      
    
    
      path_id()



        
          
        

    

  


  

      

          @type path_id() :: term()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.Recovery{
  active_path: term(),
  congestion: term(),
  deadline: term(),
  max_ack_ranges: term(),
  max_sent_packets: term(),
  path_defaults: path_controller(),
  paths: term(),
  pto_grants: %{optional({packet_space(), non_neg_integer()}) => path_id()},
  rtt: term(),
  spaces: term(),
  timer_generation: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_path(state, id)



        
          
        

    

  


  

      

          @spec add_path(t(), path_id()) :: {:ok, t()} | {:error, :path_limit}


      



  



  
    
      
    
    
      arm(state)



        
          
        

    

  


  

Recompute the next deadline from actual sent packets, without advancing time.

  



  
    
      
    
    
      configure_peer_ack(state, max_delay, exponent)



        
          
        

    

  


  

      

          @spec configure_peer_ack(t(), non_neg_integer(), 0..20) ::
  {:ok, t()} | {:error, :invalid_ack_parameters}


      


Install connection-wide peer ACK parameters without copying RTT estimates.

  



  
    
      
    
    
      discard_space(state, space)



        
          
        

    

  


  

Discard an encryption space's outstanding work while preserving allocated packet numbers.

  



  
    
      
    
    
      drop_path(state, id)



        
          
        

    

  


  

      

          @spec drop_path(t(), path_id()) ::
  {:ok, t()} | {:error, :active_path | :unknown_path | :path_busy}


      



  



  
    
      
    
    
      local_send(state, space, number, arg4, at)



        
          
        

    

  


  

      

          @spec local_send(t(), atom(), non_neg_integer(), :ok | {:error, term()}, integer()) ::
  {:ok, t(), [atom()]} | {:error, atom()}


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: initial_state()


      



  



  
    
      
    
    
      note_received(state, space, number)



        
          
        

    

  


  

      

          @spec note_received(t(), atom(), non_neg_integer()) :: {:ok, t()} | {:error, atom()}


      


Record an authenticated packet number received in a packet-number space.

  



  
    
      
    
    
      on_time(state, now)



        
          
        

    

  


  

      

          @spec on_time(t(), integer()) :: {:ok, t(), map()}


      



  



  
    
      
    
    
      path(state, id)



        
          
        

    

  


  

      

          @spec path(t(), path_id()) :: path_controller() | nil


      


An independent path controller, or nil after retirement.

  



  
    
      
    
    
      pto_duration(state)



        
          
        

    

  


  

      

          @spec pto_duration(t()) :: pos_integer()


      


Current probe timeout duration in microseconds, before PTO backoff.

  



  
    
      
    
    
      pto_duration(state, id)



        
          
        

    

  


  

      

          @spec pto_duration(t(), path_id()) :: pos_integer()


      



  



  
    
      
    
    
      receive_ack(state, space, ack, at)



        
          
        

    

  


  

      

          @spec receive_ack(t(), packet_space(), map(), integer()) ::
  {:ok, t(), ack_result()} | {:error, atom()}


      



  



  
    
      
    
    
      receive_ack(state, space, ack, at, receive_path)



        
          
        

    

  


  

      

          @spec receive_ack(t(), packet_space(), map(), integer(), path_id()) ::
  {:ok, t(), ack_result()} | {:error, atom()}


      



  



    

    

  
    
      
    
    
      reserve(state, space, metadata \\ %{}, bytes \\ 0)



        
          
        

    

  


  

      

          @spec reserve(t(), atom(), map(), non_neg_integer()) ::
  {:ok, t(), Quic.Recovery.Packet.t()} | {:error, atom()}


      



  



  
    
      
    
    
      reserve_probe(state, space, original, metadata, bytes, packet_limit)



        
          
        

    

  


  

      

          @spec reserve_probe(
  t(),
  packet_space(),
  non_neg_integer(),
  map(),
  integer(),
  integer()
) ::
  {:ok, t(), Quic.Recovery.Packet.t()} | {:error, atom()}


      


Reserve one fresh packet for an original selected by the latest expired PTO.
The one-shot grant is tied to the original packet and its send path. Probe
bytes count as additional flight without increasing the congestion window;
ordinary reservations cannot use this allowance. The caller supplies the
actual protected-packet size limit and only the selected retry may use it.

  



  
    
      
    
    
      retire_space(state, space)



        
          
        

    

  


  

      

          @spec retire_space(t(), :initial | :handshake) :: t()


      


Permanently retire Initial/Handshake recovery, preserving the next packet number.

  



  
    
      
    
    
      select_path(state, id)



        
          
        

    

  


  

      

          @spec select_path(t(), path_id()) :: {:ok, t()} | {:error, :unknown_path}


      



  



  
    
      
    
    
      selected_path(state)



        
          
        

    

  


  

      

          @spec selected_path(t()) :: path_id()


      


The selected send path; packet-number spaces are shared by all paths.

  



  
    
      
    
    
      timer_expired?(recovery, token, now)



        
          
        

    

  


  

      

          @spec timer_expired?(t(), non_neg_integer(), integer()) :: boolean()


      



  



  
    
      
    
    
      transition(state, space, number, status)



        
          
        

    

  


  

      

          @spec transition(t(), atom(), non_neg_integer(), atom()) ::
  {:ok, t()} | {:error, atom()}


      



  


        

      


  

    
Quic.Retry 
    



      
Bounded, authenticated server Retry tokens. The endpoint owns the random key
and supplies monotonic microseconds. Tokens bind the source IP/port, original
DCID and Retry SCID; restarting the endpoint invalidates outstanding tokens.
They prove address reachability, not a client identity, and are replayable
within their short lifetime. No per-client token state is retained.

      


      
        Summary


  
    Functions
  


    
      
        issue(key, remote, original, retry_cid, now)

      


    


    
      
        verify(key, remote, cid, token, now, ttl)

      


    





      


      
        Functions


        


  
    
      
    
    
      issue(key, remote, original, retry_cid, now)



        
          
        

    

  


  

      

          @spec issue(
  binary(),
  {:inet.ip_address(), :inet.port_number()},
  binary(),
  binary(),
  integer()
) ::
  binary()


      



  



  
    
      
    
    
      verify(key, remote, cid, token, now, ttl)



        
          
        

    

  


  

      

          @spec verify(
  binary(),
  {:inet.ip_address(), :inet.port_number()},
  binary(),
  binary(),
  integer(),
  pos_integer()
) :: {:ok, binary()} | {:error, :invalid_retry_token}


      



  


        

      


  

    
Quic.Runtime 
    



      
Small data contracts separating pure transitions from runtime IO.

      




  

    
Quic.Runtime.IO behaviour
    



      
Legacy behaviour for externally owned sockets and deterministic tests.
Successful sends return actual completion time in monotonic microseconds,
matching Quic.IO.

      


      
        Summary


  
    Callbacks
  


    
      
        monotonic_time()

      


    


    
      
        send(term, binary, term)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      monotonic_time()



        
          
        

    

  


  

      

          @callback monotonic_time() :: integer()


      



  



  
    
      
    
    
      send(term, binary, term)



        
          
        

    

  


  

      

          @callback send(term(), binary(), term()) :: {:ok, integer()} | {:error, term()}


      



  


        

      


  

    
Quic.Runtime.VirtualClock 
    



      
Deterministic monotonic clock for pure engine tests.

      


      
        Summary


  
    Functions
  


    
      
        advance(clock, delta)

      


    


    
      
        new(now \\ 0)

      


    


    
      
        now(map)

      


    





      


      
        Functions


        


  
    
      
    
    
      advance(clock, delta)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(now \\ 0)



        
          
        

    

  


  


  



  
    
      
    
    
      now(map)



        
          
        

    

  


  


  


        

      


  

    
Quic.Streams 
    



      
Connection-owned QUIC stream state.
Stream values are data references; this module creates no processes. All
peer-controlled offsets and buffering are checked against the configured
limits before bytes are retained.

      


      
        Summary


  
    Types
  


    
      
        initial_state()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        consume(state, id, max_bytes)

      


        Consume queued stream events when delivery: :manual is configured.



    


    
      
        install_peer_parameters(state, values)

      


        Install authenticated peer transport parameters into stream send limits.



    


    
      
        new(role, opts \\ [])

      


    


    
      
        open(state, kind)

      


        Open a locally initiated stream and return its stable stream id.



    


    
      
        peer_stop_sending(state, id, error_code)

      


        Apply a peer STOP_SENDING to the local send direction.



    


    
      
        receive(state, arg2)

      


        Process one authenticated STREAM frame and emit newly contiguous bytes.



    


    
      
        receive_reset(state, id, error_code, final_size)

      


        Apply a peer RESET_STREAM, admitting a previously unseen peer stream.



    


    
      
        reset(state, id, error_code, final_size)

      


    


    
      
        reset_send(state, id, error_code)

      


        Reset the local send direction at its admitted final size.



    


    
      
        send(state, id, data, fin \\ false)

      


        Admit bytes to a stream send queue; returned frame can be packetized.



    


    
      
        stop_sending(state, id, error_code)

      


    


    
      
        stream(state, id)

      


    


    
      
        take_credit(state)

      


        Return coalesced receive-credit frames and clear their pending state.



    


    
      
        update_credit(state, arg2)

      


    





      


      
        Types


        


  
    
      
    
    
      initial_state()



        
          
        

    

  


  

      

          @type initial_state() :: %Quic.Streams{
  blocked: MapSet.t(),
  data_consumed: 0,
  data_delivered: 0,
  data_received: 0,
  data_sent: 0,
  delivery: :immediate | :manual,
  max_buffer: term(),
  max_data: term(),
  max_local_stream_records: number(),
  max_peer_stream_records: number(),
  max_ready_bytes: term(),
  max_recv_ranges: term(),
  max_stream_data: term(),
  max_stream_data_bidi_local: term(),
  max_stream_data_bidi_remote: term(),
  max_stream_data_uni: term(),
  max_stream_records: number(),
  max_streams_bidi: number(),
  max_streams_uni: number(),
  next_local_bidi: 0,
  next_local_uni: 0,
  peer_max_data: term(),
  peer_max_stream_data: term(),
  peer_max_stream_data_bidi_local: term(),
  peer_max_stream_data_bidi_remote: term(),
  peer_max_stream_data_uni: term(),
  peer_max_streams_bidi: term(),
  peer_max_streams_uni: term(),
  pending_credit: %{},
  ready: %{},
  ready_bytes: 0,
  role: :client | :server,
  streams: %{}
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.Streams{
  blocked: MapSet.t(),
  data_consumed: term(),
  data_delivered: term(),
  data_received: term(),
  data_sent: term(),
  delivery: term(),
  max_buffer: term(),
  max_data: term(),
  max_local_stream_records: term(),
  max_peer_stream_records: term(),
  max_ready_bytes: term(),
  max_recv_ranges: term(),
  max_stream_data: term(),
  max_stream_data_bidi_local: term(),
  max_stream_data_bidi_remote: term(),
  max_stream_data_uni: term(),
  max_stream_records: term(),
  max_streams_bidi: term(),
  max_streams_uni: term(),
  next_local_bidi: term(),
  next_local_uni: term(),
  peer_max_data: term(),
  peer_max_stream_data: term(),
  peer_max_stream_data_bidi_local: term(),
  peer_max_stream_data_bidi_remote: term(),
  peer_max_stream_data_uni: term(),
  peer_max_streams_bidi: term(),
  peer_max_streams_uni: term(),
  pending_credit: term(),
  ready: term(),
  ready_bytes: term(),
  role: term(),
  streams: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      consume(state, id, max_bytes)



        
          
        

    

  


  

Consume queued stream events when delivery: :manual is configured.

  



  
    
      
    
    
      install_peer_parameters(state, values)



        
          
        

    

  


  

Install authenticated peer transport parameters into stream send limits.

  



    

  
    
      
    
    
      new(role, opts \\ [])



        
          
        

    

  


  

      

          @spec new(:client | :server, keyword()) :: initial_state()


      



  



  
    
      
    
    
      open(state, kind)



        
          
        

    

  


  

Open a locally initiated stream and return its stable stream id.

  



  
    
      
    
    
      peer_stop_sending(state, id, error_code)



        
          
        

    

  


  

Apply a peer STOP_SENDING to the local send direction.

  



  
    
      
    
    
      receive(state, arg2)



        
          
        

    

  


  

Process one authenticated STREAM frame and emit newly contiguous bytes.

  



  
    
      
    
    
      receive_reset(state, id, error_code, final_size)



        
          
        

    

  


  

Apply a peer RESET_STREAM, admitting a previously unseen peer stream.

  



  
    
      
    
    
      reset(state, id, error_code, final_size)



        
          
        

    

  


  


  



  
    
      
    
    
      reset_send(state, id, error_code)



        
          
        

    

  


  

Reset the local send direction at its admitted final size.

  



    

  
    
      
    
    
      send(state, id, data, fin \\ false)



        
          
        

    

  


  

Admit bytes to a stream send queue; returned frame can be packetized.

  



  
    
      
    
    
      stop_sending(state, id, error_code)



        
          
        

    

  


  


  



  
    
      
    
    
      stream(state, id)



        
          
        

    

  


  


  



  
    
      
    
    
      take_credit(state)



        
          
        

    

  


  

Return coalesced receive-credit frames and clear their pending state.

  



  
    
      
    
    
      update_credit(state, arg2)



        
          
        

    

  


  


  


        

      


  

    
Quic.TLSDriver 
    



      
Serialized adapter around the public SSL.QUIC action protocol.
The driver owns CRYPTO offsets and sparse reassembly.  A TLS adapter is
injectable for deterministic tests; production defaults to SSL.QUIC.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        abort(state, reason)

      


    


    
      
        facts(tls_driver)

      


    


    
      
        feed(state, level, offset, bytes)

      


    


    
      
        feed_crypto(state, level, offset, bytes)

      


    


    
      
        info(state)

      


    


    
      
        mark_address_validated(state)

      


    


    
      
        mark_quic_confirmed(state)

      


    


    
      
        new(role, opts \\ [])

      


    


    
      
        retire_level(state, level)

      


        Release QUIC-owned CRYPTO buffers without changing the provider's private state.



    


    
      
        retransmit(state, level, offset, length)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.TLSDriver{
  adapter: term(),
  emitted_bytes: term(),
  facts: term(),
  future_bytes: term(),
  levels: term(),
  max_emitted_bytes: term(),
  max_future_bytes: term(),
  role: term(),
  terminal: term(),
  tls: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      abort(state, reason)



        
          
        

    

  


  


  



  
    
      
    
    
      facts(tls_driver)



        
          
        

    

  


  


  



  
    
      
    
    
      feed(state, level, offset, bytes)



        
          
        

    

  


  

      

          @spec feed(t(), atom(), non_neg_integer(), binary()) ::
  {:ok, t(), list()} | {:error, term(), t(), list()}


      



  



  
    
      
    
    
      feed_crypto(state, level, offset, bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      info(state)



        
          
        

    

  


  


  



  
    
      
    
    
      mark_address_validated(state)



        
          
        

    

  


  


  



  
    
      
    
    
      mark_quic_confirmed(state)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(role, opts \\ [])



        
          
        

    

  


  

      

          @spec new(:client | :server, keyword()) :: {:ok, t(), list()} | {:error, term()}


      



  



  
    
      
    
    
      retire_level(state, level)



        
          
        

    

  


  

      

          @spec retire_level(t(), :initial | :handshake) :: t()


      


Release QUIC-owned CRYPTO buffers without changing the provider's private state.

  



  
    
      
    
    
      retransmit(state, level, offset, length)



        
          
        

    

  


  

      

          @spec retransmit(t(), atom(), non_neg_integer(), non_neg_integer()) ::
  {:ok, binary()} | {:error, atom()}


      



  


        

      


  

    
Quic.TransportParameters 
    



      
Bounded QUIC v1 transport-parameter wire and semantic helpers.
The ordered list is the wire representation and is retained so callers can
observe order and unknown extensions. values is the validated semantic view
of parameters known to this version of Quic.

      


      
        Summary


  
    Functions
  


    
      
        decode(data, opts \\ [])

      


    


    
      
        encode(ordered_or_map, opts \\ [])

      


    


    
      
        validate(ordered, opts)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      decode(data, opts \\ [])



        
          
        

    

  


  

      

          @spec decode(binary(), keyword()) :: {:ok, map()} | {:error, atom()}


      



  



    

  
    
      
    
    
      encode(ordered_or_map, opts \\ [])



        
          
        

    

  


  

      

          @spec encode([map()] | map(), keyword()) :: {:ok, binary()} | {:error, atom()}


      



  



  
    
      
    
    
      validate(ordered, opts)



        
          
        

    

  


  

      

          @spec validate(map() | [map()], keyword()) :: :ok | {:error, atom()}


      



  


        

      


  

    
Quic.Error exception
    



      
Typed error categories used at QUIC runtime boundaries.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(kind, reason, detail \\ nil)

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :parse | :bounds | :unsupported | :crypto | :state | :io | :timeout


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Quic.Error{
  __exception__: true,
  detail: term(),
  kind: kind(),
  reason: atom()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(kind, reason, detail \\ nil)
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