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HTTP.HTTP2.ConnectionOwner 
    



      
Long-lived, single-writer HTTP/2 connection runtime.
The protocol state remains in HTTP.HTTP2.Connection; this process owns the
socket, serializes writes, and routes incoming frames to request owners.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        transport()

      


    





  
    Functions
  


    
      
        acknowledge(owner, id)

      


        Acknowledges the oldest DATA delivery after application consumption.
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        Returns a specification to start this module under a supervisor.
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        Writes live local SETTINGS and updates existing stream receive windows.
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          @type t() :: %{
  lifecycle: :connecting | :initializing | :ready | :draining | :closed,
  socket: term(),
  transport: transport(),
  connection: HTTP.HTTP2.Connection.t(),
  streams: %{optional(pos_integer()) => map()},
  refs: %{optional(reference()) => pos_integer()},
  bytes: non_neg_integer(),
  max_queue_bytes: pos_integer(),
  queue_peak_bytes: non_neg_integer(),
  wrote_preface?: boolean()
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Acknowledges the oldest DATA delivery after application consumption.
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          @spec activate(pid()) :: :ok | {:error, term()}
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          @spec cancel(pid(), reference() | pos_integer()) :: :ok | {:error, term()}
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec open_stream(pid(), list(), keyword()) ::
  {:ok, %{id: pos_integer(), ref: reference()}} | {:error, term()}
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          @spec put_settings(pid(), list()) :: :ok | {:error, term()}


      


Writes live local SETTINGS and updates existing stream receive windows.
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          @spec receive_bytes(pid(), binary()) :: :ok | {:error, term()}
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          @spec release_stream(pid(), reference() | pos_integer()) :: :ok
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          @spec send_data(pid(), pos_integer(), binary(), boolean()) :: :ok | {:error, term()}
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          @spec send_event(pid(), term()) :: :ok | {:error, term()}
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          @spec start_link(keyword()) :: GenServer.on_start()
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          @spec status(pid()) :: map()


      



  


        

      


  

    
HTTP.HTTP2.ConnectionSupervisor 
    



      
Supervises HTTP/2 socket owners independently of request callers.
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Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      start_connection(opts, supervisor \\ :http_fetch_http2_connection_supervisor)



        
          
        

    

  


  


  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
HTTP.HTTP2.Pool 
    



      
Bounded profile-aware HTTP/2 connection pool.
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        Returns a specification to start this module under a supervisor.
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        Claims the per-key connection slot for an out-of-band connector.



    


    
      
        complete_connect(pool, key)

      


        Settles a successful non-H2 negotiation and lets queued requests negotiate in turn.



    


    
      
        fail_connect(pool, key, reason)

      


        Fails an out-of-band connection attempt and wakes queued reservations.
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        Stops new reservations on an owner that received GOAWAY.
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        Atomically reserves one stream slot for key.
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        Reserves an available stream without queueing or starting a connection.
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        Updates capability observed in valid peer SETTINGS for one connection.
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        Updates one owner's effective peer stream limit.
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          @type reservation() :: reference()
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          @spec cancel(pid(), reservation()) :: :ok | {:error, :unknown_reservation}
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec claim_connect(pid(), key()) :: :start | :wait


      


Claims the per-key connection slot for an out-of-band connector.
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          @spec complete_connect(pid(), key()) :: :ok


      


Settles a successful non-H2 negotiation and lets queued requests negotiate in turn.
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          @spec fail_connect(pid(), key(), term()) :: :ok


      


Fails an out-of-band connection attempt and wakes queued reservations.
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          @spec mark_draining(pid(), key(), pid()) :: :ok


      


Stops new reservations on an owner that received GOAWAY.
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          @spec register(pid(), key(), pid(), keyword()) ::
  :ok | {:error, :connector_cancelled | :owner_closed | :connection_capacity}
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          @spec release(pid(), key(), reservation()) :: :ok
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          @spec reserve(pid(), key(), keyword()) ::
  {:ok, pid(), reservation()} | {:connect, reservation()} | {:error, term()}


      


Atomically reserves one stream slot for key.
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          @spec try_reserve(pid(), key()) :: {:ok, pid(), reservation()} | :none


      


Reserves an available stream without queueing or starting a connection.
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          @spec update_capabilities(pid(), key(), pid(), map()) ::
  :ok | {:error, :unknown_owner | :invalid_capabilities}


      


Updates capability observed in valid peer SETTINGS for one connection.
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Updates one owner's effective peer stream limit.

  


        

      


  

    
HTTP.HTTP2.PoolKey 
    



      
Builds a safe, comparable identity for a reusable HTTP/2 connection.
The returned key contains only normalized values and digests. In particular,
TLS files are identified by their contents and metadata, never by path alone,
and callback or opaque option values are conservatively marked non-reusable.
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        Builds a pool identity from a request, compiled (or compilable) profile and
the protocol actually negotiated by the transport.
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          @type result() :: {:ok, key()} | {:ok, :non_reusable, key()} | {:error, term()}
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          @spec build(
  HTTP.Request.t(),
  HTTP.HTTP2.WireProfile.t() | map() | atom() | binary(),
  atom() | binary(),
  keyword()
) :: result()


      


Builds a pool identity from a request, compiled (or compilable) profile and
the protocol actually negotiated by the transport.
opts may provide transport routing values such as :unix_socket and is
merged over the request transport options. Supported protocols are :h2 and
:h2c; unsupported route/proxy options are rejected explicitly.
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Bounded upload reader using producer messages and definitive admission acknowledgements.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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Serialized native HTTP/3 ownership with bounded operations, demand and continuations.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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Supervises temporary HTTP/3 owners independently of request callers.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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HTTP.HTTP3.Pool 
    



      
Bounded FIFO HTTP/3 leases with monitored connector and owner lifetimes.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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Origin, TLS identity, profile and ownership identity for HTTP/3 reuse.
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Finite receive windows reserve capacity for every admitted request and peer stream.
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Supervised per-request H3 relay; application acknowledgements gate native reads.
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Owns one bounded transport generation for a fixed origin and literal address.
open/1 freezes direct TCP/TLS policy and creates private connection pools.
Pass the opaque scope as transport_scope to raw, streamed Fetch requests with
manual/error redirects. Request and connection capacity fail immediately;
request leases last through unread response streams.
retire/2 closes admission and idle connections. Graceful retirement permits
admitted requests to finish; abort retirement also cancels them. Its durable
receipt can be awaited repeatedly from any process. :ok proves termination
of this generation's independently monitored requests, connectors, raw socket
ports, owners, private pools, supervisor and coordinator. A finite wait can
return :cleanup_pending; lost evidence returns :cleanup_unconfirmed.
Creator death initiates abort retirement. No request is replayed.
Success is logical resource retirement, not a certificate of native/deferred
timer, monitor, alias or signal-buffer reclamation, allocator/OS memory return,
or a numerical native-memory budget. Missing or mismatched native accounting
certification cannot be replaced by a snapshot or retirement receipt.
Opening and selecting a generation
{:ok, scope} = HTTP.ManagedTransport.open(
  origin: "https://upstream.example",
  connect_address: {192, 0, 2, 10},
  http_version: :http2,
  max_requests: 100,
  max_connections: 2,
  idle_timeout: 30_000
)

promise = HTTP.fetch("https://upstream.example/data",
  transport_scope: scope,
  redirect: :manual,
  decode_body: false,
  stream_response: true
)
origin, literal connect_address and explicit http_version are required.
Supported protocols are :http1 (HTTP/HTTPS), :http2 (HTTPS) and :h2c
(HTTP). Optional capacity is max_requests: 1..2048 (default 100),
max_connections: 1..256 (default 2), max_pending: 0, and
idle_timeout: 1..60000 milliseconds (default 30000). ssl and socket_opts
freeze supported TLS/socket settings. tls_backend: :ssl (the current default)
and explicit :ex_ssl support HTTPS H1/H2; only http2_profile: :native_v1
is accepted. TLS files and system CAs are captured
once at open; rotated policy requires a new scope. For explicit HTTPS :http1,
ssl: [alpn_advertised_protocols: ["http/1.1"]] optionally advertises the single
fixed binary protocol. Omitting it preserves no ALPN advertisement. Other
ALPN lists, server ALPN settings and explicit ALPN overrides for managed H2
are rejected; H2 retains its protocol-selected "h2" advertisement. See the
managed transport guide for the supported SSL option keys.
Request capacity includes preparation and unread streams. Connections include
connecting, checked-out and idle transports. Exhaustion returns
{:error, {:transport_scope_capacity, :requests | :connections}}, with no
waiting queue. Frozen TLS/socket policy owns compact binary backing within its
1 MiB serialized limit. Freeze/preparation copy overlap and OTP's parsed TLS
state are outside that retained-policy payload bound. Request metadata is
bounded to 64 KiB/256 fields,
buffered upload bodies to 1 MiB, and upload chunks/bridges to 64 KiB. The native
HTTP/2 writer/receive budgets are 1 MiB each per connection, header blocks are
bounded to 64 KiB/256 fields/256 frames. The H2 owner admits at most 128
informational heads/64 KiB regular metadata over each request lifetime, before
enqueueing. Each request generates at most 130 header notifications including
final headers/trailers. SETTINGS pool snapshots coalesce with one in flight;
GOAWAY draining notices are one-shot. See the managed transport guide for
accounted-data, representation and decode/copy overlap reservations.
Caller-owned producer input, arbitrary
public-operation messages, OS/TLS allocations and the whole VM are outside
these retained transport bounds.
Conflicting origin, route, TLS or socket overrides fail before dialing. Each
request/connect deadline remains independent; socket writer settings stay
frozen. Managed upload attachment and admission use the request deadline.
An unresponsive caller source receives cooperative stop but keeps cleanup
pending and its slot occupied until the caller terminates it.
Status and retirement
{:ok, status} = HTTP.ManagedTransport.snapshot(scope, 100)
{:ok, receipt} = HTTP.ManagedTransport.retire(scope, mode: :graceful)
:ok = HTTP.ManagedTransport.await_retired(receipt, 1_000)
Snapshot and receipt waits require finite, nonnegative millisecond timeouts.
Snapshots contain aggregate counts, finite limits, policy digest and lifecycle,
without request history or credentials. Retirement closes admission and idle
sockets immediately; :graceful drains live requests, while :abort requests
cancellation. Neither a response terminal event nor an individual
HTTP.RequestCompletion proves whole-generation retirement. A caller may retry
receipt waits after {:error, :cleanup_pending}. Lost evidence produces
{:error, :cleanup_unconfirmed}. Normal coordinator termination preserves the
durable receipt; unexpected coordinator death cannot report success.
OTP TLS connections retain independent receiver and sender termination
evidence after pool handoff. If TLS setup fails without returning a socket,
or its resource representation is unsupported, the generation retires with
unconfirmed cleanup; open a new scope for subsequent requests.
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Opaque durable retirement receipt returned by HTTP.ManagedTransport.retire/2.
Pass it to HTTP.ManagedTransport.await_retired/2 for repeated or concurrent
finite waits, including after the generation coordinator has terminated.
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          @opaque t()


      



  


        

      


  

    
HTTP.ProtocolClient 
    



      
Explicitly owned, connection-scoped HTTP/1 and prior-knowledge HTTP/2 client.
This API is intended for protocol peers and tests that must retain one exact
cleartext connection. It accepts http:// origins only and never reconnects,
redirects, retries or replays requests. connection_info/1 returns a stable
connection ID and both TCP addresses; every request uses that connection.
connect/2 accepts protocol: :http1 | :http2 (default :http2), a finite
timeout in milliseconds (default 5,000), and HTTP/2 settings entries using
the standard atom names or numeric IDs. Server push is always disabled.
request/5 returns a request reference. recv/2 returns a nonempty list of:
	{:headers, ref, status, headers}
	{:data, ref, binary}
	{:trailers, ref, headers}
	{:done, ref}
	{:error, ref, reason}
	{:closed, reason}

Headers are ordered name/value pairs. A receive timeout does not cancel a
request. Call cancel/2 explicitly: HTTP/2 resets only that stream; HTTP/1
cancellation closes its connection because framing cannot safely be resumed.
HTTP/1 admits one request at a time, and the complete response must arrive
before another request is submitted. Request bodies are buffered binaries;
HTTP/2 bodies must fit the currently available peer flow-control credit.
HTTP/2 DATA never automatically replenishes stream receive credit. Call
acknowledge/2 after consuming a DATA event, or withhold it to exercise real
backpressure. put_settings/2 changes live settings on the same connection,
including the receive windows of existing streams. Success confirms a local
write, not the peer's SETTINGS acknowledgement. Connection credit may be
replenished by the bounded HTTP/2 delivery buffers independently.
A session admits at most 16 requests and buffers at most 256 events / 1 MiB.
Unconsumed events exhausting either bound close the connection. Consume events
promptly. close/2 uses a finite timeout, joins owned protocol processes and
closes the actual TCP socket; uncertain completion returns an error. The
creating process is monitored, so its exit also closes the session. This
contract confirms owned resource closure, not native allocator reclamation or
remote receipt. Sessions own no DNS cache, pool or automatic maintenance loop.
{:ok, client} = HTTP.ProtocolClient.connect("http://127.0.0.1:8080",
  protocol: :http2, settings: [initial_window_size: 1])
{:ok, ref} = HTTP.ProtocolClient.request(client, :get, "/audio")
{:ok, events} = HTTP.ProtocolClient.recv(client, 1_000)
:ok = HTTP.ProtocolClient.cancel(client, ref)
:ok = HTTP.ProtocolClient.put_settings(client, initial_window_size: 65_535)
{:ok, _health} = HTTP.ProtocolClient.request(client, :get, "/health")
:ok = HTTP.ProtocolClient.close(client)
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        acknowledge(client, ref)

      


        Acknowledges the oldest DATA delivery for this request, restoring stream credit.



    


    
      
        cancel(client, ref)

      


        Resets one HTTP/2 stream, or closes an in-flight HTTP/1 connection.



    


    
      
        close(client, timeout \\ 5000)

      


        Closes the socket and joins the owned protocol process within one finite timeout.



    


    
      
        connect(url, options \\ [])

      


        Opens one retained TCP connection using finite connection/write deadlines.



    


    
      
        connection_info(client)

      


        Returns the stable connection ID, protocol and actual TCP addresses.



    


    
      
        put_settings(client, entries)

      


        Writes new SETTINGS on the existing HTTP/2 connection.



    


    
      
        recv(client, timeout \\ 5000)

      


        Receives a finite batch of protocol events; a timeout leaves requests active.



    


    
      
        request(client, method, path, headers \\ [], body \\ "")

      


        Submits one request on the retained connection without reconnect or replay.
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          @type event() ::
  {:headers, reference(), non_neg_integer(), [{binary(), binary()}]}
  | {:data, reference(), binary()}
  | {:trailers, reference(), [{binary(), binary()}]}
  | {:done, reference()}
  | {:error, reference(), term()}
  | {:closed, term()}
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          @opaque t()
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          @spec acknowledge(t(), reference()) :: :ok | {:error, term()}


      


Acknowledges the oldest DATA delivery for this request, restoring stream credit.
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          @spec cancel(t(), reference()) :: :ok | {:error, term()}


      


Resets one HTTP/2 stream, or closes an in-flight HTTP/1 connection.
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          @spec close(t(), non_neg_integer()) :: :ok | {:error, term()}


      


Closes the socket and joins the owned protocol process within one finite timeout.
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          @spec connect(String.t(), keyword()) :: {:ok, t()} | {:error, term()}


      


Opens one retained TCP connection using finite connection/write deadlines.
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          @spec connection_info(t()) :: {:ok, map()} | {:error, term()}


      


Returns the stable connection ID, protocol and actual TCP addresses.

  



  
    
      
    
    
      put_settings(client, entries)



        
          
        

    

  


  

      

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


      


Writes new SETTINGS on the existing HTTP/2 connection.
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          @spec recv(t(), non_neg_integer()) :: {:ok, [event()]} | {:error, term()}


      


Receives a finite batch of protocol events; a timeout leaves requests active.

  



    

    

  
    
      
    
    
      request(client, method, path, headers \\ [], body \\ "")



        
          
        

    

  


  

      

          @spec request(t(), atom() | String.t(), String.t(), list(), binary()) ::
  {:ok, reference()} | {:error, term()}


      


Submits one request on the retained connection without reconnect or replay.

  


        

      


  

    
HTTP.Runtime.Delivery 
    



      
Finite application delivery state shared by stream adapters. Acknowledged mode
charges the single in-flight delivery and its FIFO until opaque settlement.
Legacy mode retains the established envelope and applies a conservative owner
mailbox overload policy; it cannot bound unrelated producers in that mailbox.
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HTTP.Runtime.Stream 
    



      
Internal logical HTTP/2 byte stream. The supervised stream task owns admission
and its reservation for its entire lifetime; the connection owner alone owns
the transport. Notifications are qualified by an opaque attempt generation.
DATA acknowledgements settle transport credit after bounded parser admission.
They are independent from application delivery acknowledgements. Subscribers
must monitor the returned task PID: a shared-runtime restart terminates tasks,
and its DOWN notification is the terminal signal when forwarding is unavailable.
Ordinary remote end releases after all DATA transport references are settled.
Extended CONNECT retains its reservation until both directions end or the
adapter cancels. Adapters submit one bounded write at a time and await :done
before another submission; progress reports transport-accepted bytes.
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        acknowledge(stream, delivery_ref)

      


        Settles the oldest DATA notification after bounded parser admission.



    


    
      
        close(stream)

      


        Cancels only this stream; repeated cancellation is harmless.



    


    
      
        half_close(stream)

      


        Half-closes the local tunnel direction after the previous write completes.



    


    
      
        start(request, subscriber, opts \\ [])

      


    


    
      
        write(stream, bytes, end_stream? \\ false)

      


        Submits one bounded write; progress is reported with the returned reference.
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          @type handle() :: %{
  owner: pid(),
  id: pos_integer(),
  ref: reference(),
  protocol: :h2 | :h2c
}
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Settles the oldest DATA notification after bounded parser admission.
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Cancels only this stream; repeated cancellation is harmless.
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Half-closes the local tunnel direction after the previous write completes.
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          @spec start(HTTP.Request.t(), pid(), keyword()) ::
  {:ok, pid(), reference()} | {:error, term()}
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Submits one bounded write; progress is reported with the returned reference.

  


        

      


  

    
HTTP.Runtime.Telemetry 
    



      
Shared HTTP/2 runtime telemetry emission.
The established [:http_fetch, :http2, ...] event prefixes are retained for
compatibility. Emission does not require the Fetch application to be started.
Either config :http_runtime, telemetry: false or
config :http_fetch, telemetry: false disables both runtime event prefixes.
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        stream(client, event, protocol, outcome, measurements \\ %{})

      


        Bounded-label stream-client telemetry; measurements must contain numeric values.
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Bounded-label stream-client telemetry; measurements must contain numeric values.

  


        

      


  

    
HTTPRuntime.Application 
    



      
Supervises the shared HTTP/2 runtime once for all protocol clients.
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        start(type, args)

      


        Callback implementation for Application.start/2.
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Callback implementation for Application.start/2.
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