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    WebTransport for Erlang

An Erlang implementation of the WebTransport protocol over:
	HTTP/3 (draft-ietf-webtrans-http3-15) using native QUIC streams
	HTTP/2 (draft-ietf-webtrans-http2-14) using RFC 9297 capsules

WebTransport provides bidirectional communication between a client and server using reliable streams and unreliable datagrams over HTTP/3 or HTTP/2.
Listeners and clients support IPv4 and IPv6 (bind via ip/family; the client
accepts IP-literal hosts and address tuples with Happy Eyeballs racing).
webtransport:listener_sockname/1 reports the bound address. 0-RTT support
covers session-ticket capture and connection-level acceptance reporting
(webtransport:early_data_accepted/1); see docs/configuration.md.
Requirements
	Erlang/OTP 26.0 or later
	rebar3
	OpenSSL (for certificate generation)

Installation
Add to your rebar.config:
{deps, [
    {webtransport, {git, "https://github.com/benoitc/erlang-webtransport.git", {branch, "main"}}}
]}.
Fetch and compile:
rebar3 get-deps
rebar3 compile

TLS certificates
WebTransport requires TLS. For local development, generate a self-signed certificate:
openssl req -x509 -newkey rsa:2048 \
  -keyout key.pem -out cert.pem \
  -days 365 -nodes -subj '/CN=localhost'

This produces two files in the current directory:
	cert.pem -- the X.509 certificate
	key.pem -- the unencrypted private key

For production, use certificates from a trusted CA (e.g. Let's Encrypt). The certfile and keyfile options accept absolute or relative file paths.
Quick start
Compile the bundled examples and start a shell with examples/ on the code path:
erlc -o examples examples/echo_server.erl examples/echo_client.erl
ERL_FLAGS="-pa examples" rebar3 shell --apps webtransport

The -pa examples flag is required so that echo_server (or any other handler module you keep outside src/) is reachable from the session process — otherwise session init fails with {handler_not_loaded, echo_server, nofile}.
1. Start the server
{ok, _} = webtransport:start_listener(my_server, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => echo_server
}).
2. Connect a client
{ok, Session} = webtransport:connect("localhost", 4433, <<"/echo">>, #{
    transport => h3,
    verify => verify_none
}).
3. Send and receive
%% Open a bidirectional stream
{ok, Stream} = webtransport:open_stream(Session, bidi).

%% Send data
ok = webtransport:send(Session, Stream, <<"hello">>).

%% Receive the echo
receive
    {webtransport, Session, {stream, Stream, bidi, Data}} ->
        io:format("Got: ~s~n", [Data])  %% prints "Got: echo: hello"
after 3000 ->
    io:format("timeout~n")
end.

%% Send a datagram (unreliable)
ok = webtransport:send_datagram(Session, <<"ping">>).

receive
    {webtransport, Session, {datagram, DgData}} ->
        io:format("Got: ~s~n", [DgData])  %% prints "Got: echo: ping"
after 3000 ->
    io:format("timeout~n")
end.

%% Clean up
webtransport:close_session(Session).
webtransport:stop_listener(my_server).
Writing a handler
Handlers implement the webtransport_handler behaviour. The session process calls your handler's callbacks when events occur.
Minimal handler
-module(my_handler).
-behaviour(webtransport_handler).

-export([init/3, handle_stream/4, handle_datagram/2,
         handle_stream_closed/3, terminate/2]).

init(_Session, _Req, _Opts) ->
    {ok, #{}}.

handle_stream(Stream, Type, Data, State) ->
    %% Echo bidi streams
    Actions = case Type of
        bidi -> [{send, Stream, <<"echo: ", Data/binary>>}];
        uni  -> []
    end,
    {ok, State, Actions}.

handle_datagram(Data, State) ->
    {ok, State, [{send_datagram, <<"echo: ", Data/binary>>}]}.

handle_stream_closed(_Stream, _Reason, State) ->
    {ok, State}.

terminate(_Reason, _State) ->
    ok.
Callback reference
All callbacks receive the handler state and return {ok, NewState}, {ok, NewState, Actions}, or {stop, Reason, NewState}.
init/3 (required)
Called when a session is established.
init(Session, Request, Opts) -> {ok, State} | {ok, State, Actions} | {error, Reason}
	Session -- the session pid (use for webtransport:open_stream/2 etc.)
	Request -- #{path := binary(), authority := binary(), headers => [{binary(), binary()}]}
	Opts -- the handler_opts map from the listener or connect call

init/2 is a back-compat shim called only when init/3 is not exported; it loses Opts.
handle_stream/4 (required)
Called when data arrives on a stream.
handle_stream(Stream, Type, Data, State) -> {ok, State} | {ok, State, Actions} | {stop, Reason, State}
	Stream -- stream ID (integer)
	Type -- bidi or uni
	Data -- binary payload

handle_stream_fin/4 (optional)
Called when data arrives with the FIN flag (last data on the stream). If not exported, handle_stream/4 is called instead.
handle_stream_fin(Stream, Type, Data, State) -> {ok, State} | {ok, State, Actions} | {stop, Reason, State}
handle_datagram/2 (required)
Called when an unreliable datagram arrives.
handle_datagram(Data, State) -> {ok, State} | {ok, State, Actions} | {stop, Reason, State}
handle_stream_closed/3 (required)
Called when a stream closes or is reset by the peer.
handle_stream_closed(Stream, Reason, State) -> {ok, State} | {stop, Reason, State}
	Reason -- normal | {reset, ErrorCode} | {error, Term} | {stop_sending, ErrorCode}


handle_info/2 (optional)
Called for any Erlang message not handled by the session state machine.
handle_info(Info, State) -> {ok, State} | {ok, State, Actions} | {stop, Reason, State}
handle_action_failed/3 (optional)
Called when an action returned by a callback fails to dispatch (e.g. sending to an unknown stream). Default behaviour: log and continue.
handle_action_failed(Action, Reason, State) -> {ok, State} | {stop, Reason, State}
origin_check/2 (optional)
Called before init/3 on server-side CONNECT requests. Return accept or {reject, Status, Reason} to refuse a session.
origin_check(Headers, Opts) -> accept | {reject, 400..599, binary()}
When not exported, the default behaviour rejects requests that carry an origin header (browser clients) with 403. Requests without an origin header (non-browser clients) are accepted. Implement this callback to allow browser origins:
origin_check(Headers, _Opts) ->
    case proplists:get_value(<<"origin">>, Headers) of
        <<"https://myapp.example.com">> -> accept;
        _ -> {reject, 403, <<"origin not allowed">>}
    end.
terminate/2 (required)
Called when the session ends.
terminate(Reason, State) -> term()
	Reason -- normal | {closed, ErrorCode, Message} | {error, Term} | Term


When the peer sends CLOSE_SESSION, Reason is {closed, ErrorCode, Message}.
Actions
Callbacks can return a list of actions as the third element of the return tuple:
handle_stream(Stream, bidi, Data, State) ->
    {ok, State, [
        {send, Stream, <<"echo: ", Data/binary>>},
        {send_datagram, <<"got data on stream">>}
    ]}.
	Action	Description
	{send, Stream, Data}	Send data on a stream
	{send, Stream, Data, fin}	Send data and half-close the stream
	{send_datagram, Data}	Send an unreliable datagram
	{open_stream, bidi | uni}	Open a new stream
	{close_stream, Stream}	Half-close a stream (send FIN)
	{reset_stream, Stream, ErrorCode}	Abort a stream with an error code
	{stop_sending, Stream, ErrorCode}	Ask the peer to stop sending on a stream
	drain_session	Signal that no new streams will be opened
	{close_session, ErrorCode, Reason}	Close the session

Server API
Starting a listener
{ok, Pid} = webtransport:start_listener(Name, Opts).
Name is an atom used to identify the listener. Opts is a map:
	Option	Required	Default	Description
	transport	yes	--	h2 (HTTP/2) or h3 (HTTP/3)
	port	yes	--	TCP/UDP port to listen on
	certfile	yes	--	Path to TLS certificate (PEM)
	keyfile	yes	--	Path to TLS private key (PEM)
	handler	yes	--	Module implementing webtransport_handler
	handler_opts	no	#{}	Map passed to handler:init/3 as the third argument
	max_data	no	1048576 (1 MB)	Session-level flow-control window (bytes)
	max_streams_bidi	no	100	Max concurrent bidirectional streams
	max_streams_uni	no	100	Max concurrent unidirectional streams
	compat_mode	no	auto	HTTP/3 draft selection (see Compatibility)

Managing listeners
%% Stop a listener
ok = webtransport:stop_listener(Name).

%% List active listeners
[Name] = webtransport:listeners().

%% Get listener info
{ok, #{transport := h3, port := 4433, handler := my_handler}} =
    webtransport:listener_info(Name).
Embedding in an HTTP server
Use accept/4 to add WebTransport to an existing HTTP/3 or HTTP/2 server.
Your server owns the listener and routing; accept/4 upgrades a specific
CONNECT request into a WebTransport session -- the same pattern as WebSocket
upgrade.
HTTP/3 example
%% 1. Merge WT config into your quic_h3 server
H3Opts = maps:merge(webtransport:h3_settings(), #{
    cert => CertDer, key => PrivateKey,
    handler => fun my_handler/5
}),
{ok, _} = quic_h3:start_server(my_server, 443, H3Opts).

%% 2. In your request handler, route and upgrade
my_handler(H3Conn, StreamId, <<"CONNECT">>, <<"/chat">>, Headers) ->
    {ok, _Session} = webtransport:accept(H3Conn, StreamId, Headers, #{
        transport => h3,
        handler => chat_handler,
        handler_opts => #{room => lobby}
    });
my_handler(H3Conn, StreamId, <<"CONNECT">>, <<"/game">>, Headers) ->
    {ok, _Session} = webtransport:accept(H3Conn, StreamId, Headers, #{
        transport => h3,
        handler => game_handler
    });
my_handler(H3Conn, StreamId, <<"GET">>, _Path, _Headers) ->
    quic_h3:send_response(H3Conn, StreamId, 200, []),
    quic_h3:send_data(H3Conn, StreamId, <<"hello">>, true).
HTTP/2 example
H2Opts = maps:merge(webtransport:h2_settings(), #{
    cert => "cert.pem", key => "key.pem",
    handler => fun my_h2_handler/5
}),
{ok, _} = h2:start_server(443, H2Opts).

my_h2_handler(Conn, StreamId, <<"CONNECT">>, <<"/wt">>, Headers) ->
    {ok, _Session} = webtransport:accept(Conn, StreamId, Headers, #{
        transport => h2,
        handler => my_wt_handler
    });
my_h2_handler(Conn, StreamId, <<"GET">>, Path, Headers) ->
    serve_static(Conn, StreamId, Path, Headers).
accept/4 options
	Option	Default	Description
	transport	h3	h3 or h2
	handler	required	Module implementing webtransport_handler
	handler_opts	#{}	Passed to handler:init/3
	compat_mode	auto	HTTP/3 draft selection
	max_data	1048576	Session flow-control window
	max_streams_bidi	100	Max bidi streams
	max_streams_uni	100	Max uni streams

accept/4 validates the CONNECT headers, starts a session, registers it
as the stream handler (same as quic_h3:set_stream_handler/3), sends 200,
and returns {ok, Session}. The session pid works with all session API
functions (send/3, open_stream/2, etc.).
See the Integration guide for details.
Client API
Connecting
{ok, Session} = webtransport:connect(Host, Port, Path, Opts).
	Option	Default	Description
	transport	h3	h2 or h3
	verify	verify_peer	verify_peer or verify_none
	cacertfile	--	Path to CA certificate bundle for peer verification
	certfile	--	Client certificate (mutual TLS)
	keyfile	--	Client private key (mutual TLS)
	headers	[]	Extra headers on the CONNECT request
	timeout	30000	Connection timeout in milliseconds
	handler_opts	#{}	Map passed to the handler's init/3
	compat_mode	latest	HTTP/3 draft selection (see Compatibility)

Connecting with a custom handler
{ok, Session} = webtransport:connect(Host, Port, Path, Opts, MyHandler).
When no handler is given, webtransport_client_handler is used. It forwards all events to the calling process as messages.
Default client messages
When using the default handler, the process that called connect/4 receives:
	Message	Description
	{webtransport, Session, {stream, Stream, Type, Data}}	Stream data received
	{webtransport, Session, {stream_fin, Stream, Type, Data}}	Stream data with FIN
	{webtransport, Session, {datagram, Data}}	Datagram received
	{webtransport, Session, {stream_closed, Stream, Reason}}	Stream closed
	{webtransport, Session, closed}	Session terminated

Session API
Once connected, use these functions on the session pid:
%% Streams
{ok, Stream} = webtransport:open_stream(Session, bidi).  %% or uni
ok = webtransport:send(Session, Stream, Data).
ok = webtransport:send(Session, Stream, Data, fin).
ok = webtransport:close_stream(Session, Stream).
ok = webtransport:reset_stream(Session, Stream, ErrorCode).
ok = webtransport:stop_sending(Session, Stream, ErrorCode).

%% Datagrams
ok = webtransport:send_datagram(Session, Data).

%% Session lifecycle
ok = webtransport:drain_session(Session).
ok = webtransport:close_session(Session).
ok = webtransport:close_session(Session, ErrorCode).
ok = webtransport:close_session(Session, ErrorCode, Reason).

%% Introspection
{ok, Info} = webtransport:session_info(Session).
%% Info :: #{transport, stream_count, local_max_data, remote_max_data,
%%           local_max_streams_bidi, local_max_streams_uni,
%%           remote_max_streams_bidi, remote_max_streams_uni,
%%           bytes_sent, bytes_received, close_info => {Code, Msg}}
Compatibility mode
The HTTP/3 WebTransport spec has evolved through multiple drafts. As of April 2026, Safari and the IETF are on draft-15; Chrome and Firefox still use draft-02. This library keeps the two paths disjoint:
	Mode	:protocol	SETTINGS	Use when
	latest	webtransport-h3	wt_enabled=1 + initial flow-control	Talking to draft-15 peers (Safari, spec-conformant servers)
	legacy_browser_compat	webtransport	SETTINGS_ENABLE_WEBTRANSPORT_DRAFT02=1	Talking to draft-02 peers (Chrome, Firefox, quic-go v0.9)
	auto (server only)	accepts both	advertises both	Let the server accept either draft based on the client's request

Server default: auto -- the server inspects :protocol and the Sec-Webtransport-Http3-Draft02 header on each CONNECT request and dispatches to the matching code path. Pin to latest or legacy_browser_compat to refuse the other:
%% Accept only draft-15 clients
webtransport:start_listener(strict, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => my_handler,
    compat_mode => latest
}).
Client default: latest. To connect to a draft-02 server:
{ok, Session} = webtransport:connect("example.com", 443, <<"/wt">>, #{
    transport => h3,
    compat_mode => legacy_browser_compat,
    verify => verify_none
}).
HTTP/2 WebTransport (transport => h2) has no draft-02 variant; compat_mode applies only to HTTP/3.
Flow control
WebTransport provides session-level and per-stream flow control. Defaults:
	Parameter	Default	Description
	max_data	1 MB	Session-level byte limit
	max_streams_bidi	100	Max concurrent bidirectional streams
	max_streams_uni	100	Max concurrent unidirectional streams

Override at listener or connect time:
webtransport:start_listener(my_server, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => my_handler,
    max_data => 4194304,        %% 4 MB
    max_streams_bidi => 200,
    max_streams_uni => 50
}).
The library enforces:
	Monotonicity -- a peer sending a decreased WT_MAX_DATA or WT_MAX_STREAMS closes the session with WT_FLOW_CONTROL_ERROR.
	Peer stream count -- streams opened beyond the advertised limit are rejected with WT_BUFFERED_STREAM_REJECTED.
	HTTP/3 prohibition -- WT_MAX_STREAM_DATA and WT_STREAM_DATA_BLOCKED capsules are session errors on HTTP/3 (per-stream flow control uses native QUIC).
	HTTP/2 WebTransport-Init -- the WebTransport-Init structured-field header (draft-14 section 4.3.2) carries initial flow-control windows. When both SETTINGS and the header are present, the greater value is used.

Datagram limits
Datagrams are bounded by the transport:
	Transport	Max payload	Reason
	HTTP/3	65527 bytes	max_datagram_frame_size (65535) minus session-id varint (up to 8 bytes)
	HTTP/2	65471 bytes	HTTP/2 initial stream window (65535) minus capsule framing overhead (64 bytes)

Sending a datagram larger than the limit returns {error, datagram_too_large}.
Error codes
The library uses draft-defined error codes:
	Constant	Value	Meaning
	WT_BUFFERED_STREAM_REJECTED	0x3994bd84	Peer exceeded buffered stream limit
	WT_SESSION_GONE	0x170d7b68	Session terminated; stream belongs to closed session
	WT_FLOW_CONTROL_ERROR	0x045d4487	Flow-control violation (e.g. decreased limit)
	WT_REQUIREMENTS_NOT_MET	0x212c0d48	Protocol requirements not satisfied

Application-level error codes are mapped to/from QUIC error codes per draft-15 section 3.3.
Session termination
When a session closes (locally or by the peer):
	All live streams are reset with WT_SESSION_GONE.
	A CLOSE_SESSION capsule is sent (or received) with an error code and reason (max 1024 bytes).
	The CONNECT stream is half-closed (FIN sent).
	The handler's terminate/2 receives {closed, ErrorCode, Reason} as the reason.

If the peer FINs the CONNECT stream without sending CLOSE_SESSION, the session terminates with {closed, 0, <<"peer closed CONNECT">>}.
Architecture
webtransport            Public API (connect, send, open_stream, ...)
    |
webtransport_session    gen_statem per session (flow control, handler dispatch)
    |
    +-- webtransport_h3     HTTP/3 transport (QUIC streams + datagrams)
    |     +-- wt_h3              Settings, headers, peer validation
    |     +-- wt_h3_capsule      CLOSE/DRAIN capsule encode/decode
    |     +-- webtransport_h3_router   Per-connection stream demux
    |
    +-- webtransport_h2     HTTP/2 transport (capsules over CONNECT stream)
    |     +-- wt_h2_capsule      All 14 capsule types encode/decode
    |     +-- wt_h2_init         WebTransport-Init header parse/encode
    |
    +-- webtransport_stream     Per-stream state (flow control, buffers)
    +-- wt_error                App error code mapping (draft-15 section 3.3)
    +-- webtransport_handler    Behaviour definition
Examples
The examples/ directory contains a working echo server and client.
Compile and run them:
# Generate certs (if not done already)
openssl req -x509 -newkey rsa:2048 \
  -keyout key.pem -out cert.pem \
  -days 365 -nodes -subj '/CN=localhost'

# Compile examples
erlc -o examples \
  -pa _build/default/lib/webtransport/ebin \
  -pa _build/default/lib/quic/ebin \
  -pa _build/default/lib/erlang_h2/ebin \
  -I include \
  examples/echo_server.erl examples/echo_client.erl

# Start a shell
ERL_FLAGS="-pa examples" rebar3 shell --apps webtransport

%% Start the echo server
echo_server:start(4433).

%% Run the echo client tests
echo_client:test("localhost", 4433).
Testing
# Unit tests (301 tests)
rebar3 eunit

# Integration tests (67 tests, both h2 and h3)
rebar3 ct --suite=test/webtransport_SUITE

# IPv6, sockname and 0-RTT integration tests
rebar3 ct --suite=test/webtransport_ipv6_SUITE

# Docker interop (erlang vs erlang)
cd interop && docker compose up --abort-on-container-exit --build

# Cross-implementation interop (erlang vs webtransport-go)
./scripts/interop_cross.sh

Specifications
	draft-ietf-webtrans-http3-15 -- WebTransport over HTTP/3
	draft-ietf-webtrans-http2-14 -- WebTransport over HTTP/2
	RFC 9297 -- HTTP Datagrams and the Capsule Protocol
	RFC 9000 -- QUIC: A UDP-Based Multiplexed and Secure Transport
	RFC 9114 -- HTTP/3
	RFC 8441 -- Bootstrapping WebSockets with HTTP/2 (Extended CONNECT)
	W3C WebTransport API -- Browser API specification

Sponsors
[image: Enki Multimedia]License
Apache-2.0


  

    Getting Started

Requirements
	Erlang/OTP 26.0 or later
	rebar3
	OpenSSL (for certificate generation)

Installation
Add to your rebar.config:
{deps, [
    {webtransport, {git, "https://github.com/benoitc/erlang-webtransport.git",
                    {branch, "main"}}}
]}.
Fetch and compile:
rebar3 get-deps
rebar3 compile

TLS Certificates
WebTransport requires TLS. For local development, generate a self-signed certificate:
openssl req -x509 -newkey rsa:2048 \
  -keyout key.pem -out cert.pem \
  -days 365 -nodes -subj '/CN=localhost'

This produces two files:
	cert.pem -- the X.509 certificate
	key.pem -- the unencrypted private key

For production, use certificates from a trusted CA (e.g. Let's Encrypt). The certfile and keyfile options accept absolute or relative file paths.
Quick Start
Start a shell with all dependencies loaded:
rebar3 shell

Start the server
{ok, _} = webtransport:start_listener(my_server, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => echo_server
}).
Connect a client
{ok, Session} = webtransport:connect("localhost", 4433, <<"/echo">>, #{
    transport => h3,
    verify => verify_none
}).
Send and receive
%% Open a bidirectional stream
{ok, Stream} = webtransport:open_stream(Session, bidi).

%% Send data
ok = webtransport:send(Session, Stream, <<"hello">>).

%% Receive the echo (default client handler forwards to calling process)
receive
    {webtransport, Session, {stream, Stream, bidi, Data}} ->
        io:format("Got: ~s~n", [Data])  %% prints "Got: echo: hello"
after 3000 ->
    io:format("timeout~n")
end.

%% Send an unreliable datagram
ok = webtransport:send_datagram(Session, <<"ping">>).

receive
    {webtransport, Session, {datagram, DgData}} ->
        io:format("Got: ~s~n", [DgData])  %% prints "Got: echo: ping"
after 3000 ->
    io:format("timeout~n")
end.

%% Clean up
webtransport:close_session(Session).
webtransport:stop_listener(my_server).
Default Client Handler
When connecting without a custom handler, webtransport_client_handler is used. It forwards all events to the calling process as Erlang messages:
	Message	Description
	{webtransport, Session, {stream, Stream, Type, Data}}	Stream data received
	{webtransport, Session, {stream_fin, Stream, Type, Data}}	Stream data with FIN
	{webtransport, Session, {datagram, Data}}	Datagram received
	{webtransport, Session, {stream_closed, Stream, Reason}}	Stream closed
	{webtransport, Session, closed}	Session terminated

Next Steps
	Writing Handlers -- implement the webtransport_handler behaviour
	Configuration -- flow control, compat mode, limits



  

    Writing Handlers

Handlers implement the webtransport_handler behaviour. The session process
calls your handler's callbacks when events occur (stream data, datagrams,
stream close, etc.).
Minimal Handler
-module(my_handler).
-behaviour(webtransport_handler).

-export([init/3, handle_stream/4, handle_datagram/2,
         handle_stream_closed/3, terminate/2]).

init(_Session, _Req, _Opts) ->
    {ok, #{}}.

handle_stream(Stream, Type, Data, State) ->
    Actions = case Type of
        bidi -> [{send, Stream, <<"echo: ", Data/binary>>}];
        uni  -> []
    end,
    {ok, State, Actions}.

handle_datagram(Data, State) ->
    {ok, State, [{send_datagram, <<"echo: ", Data/binary>>}]}.

handle_stream_closed(_Stream, _Reason, State) ->
    {ok, State}.

terminate(_Reason, _State) ->
    ok.
Callbacks
All callbacks receive the handler state and return {ok, NewState},
{ok, NewState, Actions}, or {stop, Reason, NewState}.
init/3 (required)
Called when a session is established.
init(Session, Request, Opts) ->
    {ok, State} | {ok, State, Actions} | {error, Reason}
	Session -- the session pid, used for webtransport:open_stream/2, etc.
	Request -- #{path := binary(), authority := binary(), headers => [{binary(), binary()}]}
	Opts -- the handler_opts map from the listener or connect call

init/2 is a back-compat shim. It is called only when init/3 is not
exported and loses the Opts argument.
handle_stream/4 (required)
Called when data arrives on a stream.
handle_stream(Stream, Type, Data, State) ->
    {ok, State} | {ok, State, Actions} | {stop, Reason, State}
	Stream -- stream ID (non-negative integer)
	Type -- bidi or uni
	Data -- binary payload

handle_stream_fin/4 (optional)
Called when data arrives with the FIN flag (last data on the stream). If not
exported, handle_stream/4 is called instead.
handle_stream_fin(Stream, Type, Data, State) ->
    {ok, State} | {ok, State, Actions} | {stop, Reason, State}
handle_datagram/2 (required)
Called when an unreliable datagram arrives.
handle_datagram(Data, State) ->
    {ok, State} | {ok, State, Actions} | {stop, Reason, State}
handle_stream_closed/3 (required)
Called when a stream closes or is reset by the peer.
handle_stream_closed(Stream, Reason, State) ->
    {ok, State} | {stop, Reason, State}
Reason is one of:
	normal -- clean close
	{reset, ErrorCode} -- peer aborted the stream
	{stop_sending, ErrorCode} -- peer requested we stop sending
	{error, Term} -- transport-level error

handle_info/2 (optional)
Called for any Erlang message not handled by the session state machine. Use
this to receive messages from other processes (timers, database replies, etc.)
and return actions.
handle_info(Info, State) ->
    {ok, State} | {ok, State, Actions} | {stop, Reason, State}
handle_action_failed/3 (optional)
Called when an action returned by a callback fails to dispatch (e.g. sending
to an unknown stream). Default behaviour: log via logger:warning and
continue.
handle_action_failed(Action, Reason, State) ->
    {ok, State} | {stop, Reason, State}
origin_check/2 (optional)
Called before init/3 on server-side CONNECT requests. Return accept or
{reject, Status, Reason} to refuse a session before it starts.
origin_check(Headers, Opts) ->
    accept | {reject, 400..599, binary()}
When not exported, the default behaviour is:
	Requests with an origin header (browser clients): rejected with 403.
The spec
requires server-side origin verification.
	Requests without an origin header (non-browser clients): accepted.

Implement this callback to allow browser origins:
origin_check(Headers, _Opts) ->
    case proplists:get_value(<<"origin">>, Headers) of
        <<"https://myapp.example.com">> -> accept;
        _ -> {reject, 403, <<"origin not allowed">>}
    end.
terminate/2 (required)
Called when the session ends.
terminate(Reason, State) -> term()
Reason is one of:
	normal -- clean shutdown
	{closed, ErrorCode, Message} -- peer sent CLOSE_SESSION
	{error, Term} -- error
	Term -- other

Actions
Callbacks can return a list of actions as the third element of the return tuple:
handle_stream(Stream, bidi, Data, State) ->
    {ok, State, [
        {send, Stream, <<"echo: ", Data/binary>>},
        {send_datagram, <<"got data">>}
    ]}.
	Action	Description
	{send, Stream, Data}	Send data on a stream
	{send, Stream, Data, fin}	Send data and half-close the stream
	{send_datagram, Data}	Send an unreliable datagram
	{open_stream, bidi | uni}	Open a new stream
	{close_stream, Stream}	Half-close a stream (send FIN)
	{reset_stream, Stream, ErrorCode}	Abort a stream with an error code
	{stop_sending, Stream, ErrorCode}	Ask the peer to stop sending
	drain_session	Signal that no new streams will be opened
	{close_session, ErrorCode, Reason}	Close the session

Passing Data to Handlers
Use handler_opts to pass configuration, owner pids, or context into your
handler's init/3:
%% Server side
webtransport:start_listener(my_server, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => my_handler,
    handler_opts => #{db_pool => my_pool, max_rooms => 50}
}).
%% In the handler
init(Session, _Req, #{db_pool := Pool, max_rooms := Max}) ->
    {ok, #{session => Session, pool => Pool, max_rooms => Max}}.
Server-Initiated Streams
To open a stream from the server, spawn a helper process. Do not call
webtransport:open_stream/2 from inside a callback -- the session process
would deadlock (it is a gen_statem and open_stream is a call).
handle_info({push_data, Payload}, #{session := Session} = State) ->
    spawn(fun() ->
        {ok, Stream} = webtransport:open_stream(Session, bidi),
        webtransport:send(Session, Stream, Payload, fin)
    end),
    {ok, State}.
Or use the {open_stream, bidi} action and handle the new stream's ID in a
subsequent callback. Note: the action variant discards the stream ID, so use
the spawn approach when you need to send on the new stream immediately.
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Server Options
webtransport:start_listener(Name, Opts).
	Option	Required	Default	Description
	transport	yes	--	h2 (HTTP/2) or h3 (HTTP/3)
	port	yes	--	TCP/UDP port to listen on
	certfile	yes	--	Path to TLS certificate (PEM)
	keyfile	yes	--	Path to TLS private key (PEM)
	handler	yes	--	Module implementing webtransport_handler
	handler_opts	no	#{}	Map passed to handler:init/3
	max_data	no	1048576 (1 MB)	Session-level flow-control window (bytes)
	max_streams_bidi	no	100	Max concurrent bidirectional streams
	max_streams_uni	no	100	Max concurrent unidirectional streams
	ip	no	wildcard	Bind address (inet:ip_address(); IPv4 4-tuple or IPv6 8-tuple)
	family	no	inet	inet or inet6; forces the family when no ip is given (e.g. the IPv6 wildcard)
	socket_opts	no	[]	Extra options for the underlying listener socket (h3 only)
	sni_callback	no	--	Per-SNI certificate selection (see below)
	compat_mode	no	auto	HTTP/3 draft selection (see below)

Per-SNI certificates
sni_callback picks the server certificate per connection from the ClientHello
SNI (RFC 6066 §3), so one listener can present different certs per hostname:
SniFun = fun(ServerName) ->
    case lookup_cert(ServerName) of
        {ok, Cert, Key} -> {ok, #{cert => Cert, key => Key}};
        error -> {error, unknown_host}
    end
end,
webtransport:start_listener(srv, Opts#{sni_callback => SniFun}).
ServerName is a binary hostname (or undefined on h3 when the client sends no
SNI). The result cert is a DER binary, key a decoded private-key term, and
optional cert_chain the DER intermediates. For h3 the callback is forwarded to
quic; for h2 it is adapted to an ssl sni_fun. A callback returning
{error, _} (or raising) fails the handshake on both transports. When a client
sends no SNI, h2 serves the static certfile/keyfile. The static cert remains
the default when no callback is set.
IPv6 binding
%% IPv6 wildcard
webtransport:start_listener(srv, Opts#{transport => h3, family => inet6}).

%% A specific IPv6 address
webtransport:start_listener(srv, Opts#{transport => h3,
                                       ip => {0,0,0,0,0,0,0,1}}).
Works for both h3 and h2. (h2 IPv6 binding requires the h2 library
0.7.0 or later, which this release depends on.)
Bound address
webtransport:listener_sockname/1 returns the bound {Ip, Port}; it is also
included as sockname in listener_info/1. For h3 the address is resolved
live from the QUIC socket (correct even with port => 0 or inet6). For h2 it
is best-effort: the requested bind address paired with the actual bound port,
because the h2 library exposes only the port.
Client Options
webtransport:connect(Host, Port, Path, Opts).
	Option	Default	Description
	transport	h3	h2 or h3
	verify	verify_peer	verify_peer or verify_none
	cacertfile	--	Path to CA certificate bundle
	certfile	--	Client certificate (mutual TLS)
	keyfile	--	Client private key (mutual TLS)
	headers	[]	Extra headers on the CONNECT request
	timeout	30000	Connection timeout (ms)
	handler_opts	#{}	Map passed to handler's init/3
	family	any	inet, inet6, or any (h3 only)
	happy_eyeballs	true	RFC 8305 v6/v4 racing for multi-address hosts (h3 only)
	connection_attempt_delay	250	Happy Eyeballs stagger between attempts, ms (h3 only)
	session_ticket	--	Stored 0-RTT resumption ticket (h3 only; see below)
	compat_mode	latest	HTTP/3 draft selection (see below)

Host accepts a hostname (string/binary), an IP-literal string, or an
inet:ip_address() tuple. IPv6 literals are bracketed in the :authority
header automatically.
0-RTT / Session Tickets
After a connection completes, the connecting process receives the connection's
resumption ticket as:
{webtransport, session_ticket, Ticket}
Ticket is an opaque term; store it and pass it back as session_ticket on a
later connect/4 to the same server. webtransport:early_data_accepted/1
reports whether the connection negotiated 0-RTT (true | false | unknown
for h3, not_supported for h2). If early data is rejected, the connecting
process receives {webtransport, early_data_rejected, StreamIds}.
This release implements session-ticket capture and connection-level acceptance
reporting. Full 0-RTT resumption (sending the WebTransport CONNECT as early
data) is not supported through the current synchronous connect path.
Compatibility Mode
The HTTP/3 WebTransport spec has evolved through multiple drafts. As of April
2026, Safari and the IETF are on draft-15 while Chrome and Firefox still use
draft-02. This library keeps the two paths separate:
	Mode	:protocol	SETTINGS	Use when
	latest	webtransport-h3	wt_enabled=1 + initial flow-control	Draft-15 peers (Safari, spec-conformant servers)
	legacy_browser_compat	webtransport	SETTINGS_ENABLE_WEBTRANSPORT_DRAFT02=1	Draft-02 peers (Chrome, Firefox, quic-go v0.9)
	auto (server only)	accepts both	advertises both	Accept either draft per request

Server detection
In auto mode, the server inspects each CONNECT request:
	:protocol = webtransport-h3 with no draft-02 header -> latest
	:protocol = webtransport -> legacy_browser_compat
	Conflicting signals (e.g. webtransport-h3 plus the draft-02 header) -> 400

The decision is frozen at session init. Pin to latest or
legacy_browser_compat to refuse the other:
%% Accept only draft-15 clients
webtransport:start_listener(strict, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => my_handler,
    compat_mode => latest
}).
Client selection
Clients must choose explicitly. Default is latest:
{ok, Session} = webtransport:connect("example.com", 443, <<"/wt">>, #{
    transport => h3,
    compat_mode => legacy_browser_compat
}).
HTTP/2 has no draft-02 variant; compat_mode applies only to HTTP/3.
Flow Control
WebTransport provides session-level and per-stream flow control:
	Parameter	Default	Description
	max_data	1048576 (1 MB)	Session-level byte limit
	max_streams_bidi	100	Max concurrent bidirectional streams
	max_streams_uni	100	Max concurrent unidirectional streams

Override at listener or connect time:
webtransport:start_listener(my_server, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => my_handler,
    max_data => 4194304,        %% 4 MB
    max_streams_bidi => 200,
    max_streams_uni => 50
}).
Enforcement
The library enforces these rules from the
spec:
	Monotonicity -- a peer sending a decreased WT_MAX_DATA or
WT_MAX_STREAMS closes the session with WT_FLOW_CONTROL_ERROR.
	Peer stream count -- streams opened beyond the advertised limit are
rejected with WT_BUFFERED_STREAM_REJECTED.
	HTTP/3 prohibition -- WT_MAX_STREAM_DATA and WT_STREAM_DATA_BLOCKED
capsules are session errors on HTTP/3 (per-stream flow control uses native
QUIC).
	HTTP/2 WebTransport-Init -- the WebTransport-Init structured-field
header
(draft-14 section 4.3.2)
carries initial flow-control windows. When both SETTINGS and the header are
present, the greater value is used.

Datagram Limits
Datagrams are bounded by the transport:
	Transport	Max payload	Reason
	HTTP/3	65527 bytes	max_datagram_frame_size (65535) minus session-id varint (up to 8 bytes)
	HTTP/2	65471 bytes	HTTP/2 initial stream window (65535) minus capsule framing overhead (64 bytes)

Sending a datagram larger than the limit returns {error, datagram_too_large}.
Error Codes
The library uses the error codes defined in the
spec:
	Constant	Value	Meaning
	WT_BUFFERED_STREAM_REJECTED	0x3994bd84	Peer exceeded buffered stream limit
	WT_SESSION_GONE	0x170d7b68	Session terminated
	WT_FLOW_CONTROL_ERROR	0x045d4487	Flow-control violation
	WT_REQUIREMENTS_NOT_MET	0x212c0d48	Protocol requirements not satisfied

Application-level error codes are mapped to/from QUIC error codes per
draft-15 section 3.3.
Session Termination
When a session closes (locally or by the peer):
	All live streams are reset with WT_SESSION_GONE.
	A CLOSE_SESSION capsule is sent (or received) with an error code and
reason (max 1024 bytes).
	The CONNECT stream is half-closed (FIN sent).
	The handler's terminate/2 receives {closed, ErrorCode, Reason}.

If the peer FINs the CONNECT stream without sending CLOSE_SESSION, the
session terminates with {closed, 0, <<"peer closed CONNECT">>}.
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The webtransport:accept/4 function lets you add WebTransport to any
HTTP/3 or HTTP/2 server. Instead of start_listener/2 (which creates its
own server), you call accept/4 from your existing request handler --
the same pattern as upgrading a request to WebSocket.
HTTP/3 (quic_h3)
1. Merge WT settings into your server opts
H3Opts = maps:merge(webtransport:h3_settings(), #{
    cert => CertDer,
    key => PrivateKey,
    handler => fun my_handler/5
}),
{ok, _} = quic_h3:start_server(my_server, 443, H3Opts).
h3_settings/0 returns:
	Key	Value
	settings	H3 SETTINGS (wt_enabled, flow-control windows, draft-02 compat)
	stream_type_handler	Claims WT extension streams (0x41 bidi, 0x54 uni)
	h3_datagram_enabled	true
	quic_opts	#{max_datagram_frame_size => 65535, reset_stream_at => true}
	connection_handler	Creates a per-connection WT stream router

Pass options to customize:
webtransport:h3_settings(#{
    compat_mode => latest,          %% default: auto
    max_data => 4194304,            %% default: 1 MB
    max_streams_bidi => 200         %% default: 100
}).
2. Route requests and accept WebTransport
my_handler(H3Conn, StreamId, <<"CONNECT">>, <<"/chat">>, Headers) ->
    {ok, _Session} = webtransport:accept(H3Conn, StreamId, Headers, #{
        transport => h3,
        handler => chat_handler,
        handler_opts => #{room => lobby}
    });

my_handler(H3Conn, StreamId, <<"CONNECT">>, <<"/game">>, Headers) ->
    {ok, _Session} = webtransport:accept(H3Conn, StreamId, Headers, #{
        transport => h3,
        handler => game_handler
    });

my_handler(H3Conn, StreamId, <<"GET">>, <<"/health">>, _Headers) ->
    quic_h3:send_response(H3Conn, StreamId, 200, []),
    quic_h3:send_data(H3Conn, StreamId, <<"ok">>, true);

my_handler(H3Conn, StreamId, _Method, _Path, _Headers) ->
    quic_h3:send_response(H3Conn, StreamId, 404, []),
    quic_h3:send_data(H3Conn, StreamId, <<"not found">>, true).
accept/4 may be called from any process, not only the one running your
handler. The connection_handler installed by h3_settings/0 registers the
per-connection stream router keyed by the QUIC connection pid, and accept/4
resolves the same router from its H3Conn. So if your server dispatches each
request to a per-request worker, calling accept/4 from that worker still
routes the session's incoming streams and datagrams correctly.
HTTP/2 (erlang_h2)
1. Merge WT settings into your server opts
H2Opts = maps:merge(webtransport:h2_settings(), #{
    cert => "cert.pem",
    key => "key.pem",
    handler => fun my_h2_handler/5
}),
{ok, _} = h2:start_server(443, H2Opts).
h2_settings/0 returns:
	Key	Value
	enable_connect_protocol	true
	settings	H2 SETTINGS (enableconnect_protocol, wt_initial_max*)

2. Route requests
my_h2_handler(Conn, StreamId, <<"CONNECT">>, <<"/wt">>, Headers) ->
    {ok, _Session} = webtransport:accept(Conn, StreamId, Headers, #{
        transport => h2,
        handler => my_wt_handler
    });

my_h2_handler(Conn, StreamId, <<"GET">>, Path, Headers) ->
    serve_static(Conn, StreamId, Path, Headers).
What accept/4 does
accept(Conn, StreamId, Headers, Opts) performs these steps:
	Runs origin_check/2 on the handler (if exported)
	Validates the CONNECT request (:protocol, compat mode detection for h3)
	Starts a webtransport_session gen_statem
	Registers it as the stream handler via quic_h3:set_stream_handler/3
(h3) or h2:set_stream_handler/3 (h2) -- same API the transport uses
for raw streams
	For h3: registers with the per-connection router so extension streams
(bidirectional 0x41, unidirectional 0x54) are routed to the session
	Sends 200 OK to the client
	Returns {ok, Session} or {error, Reason}

Options
	Key	Default	Description
	transport	h3	h3 or h2
	handler	required	Module implementing webtransport_handler
	handler_opts	#{}	Passed to handler:init/3
	compat_mode	auto	h3 draft selection
	max_data	1048576	Session flow-control window
	max_streams_bidi	100	Max bidi streams
	max_streams_uni	100	Max uni streams

Relationship to start_listener/2
start_listener/2 is a convenience wrapper that:
	Creates a quic_h3 or h2 server
	Installs a catch-all handler that calls accept/4 for every CONNECT
	Returns 405 for non-CONNECT methods

Use start_listener/2 for simple WT-only servers. Use h3_settings/0 +
accept/4 when you need to:
	Serve regular HTTP alongside WebTransport on the same port
	Route different paths to different handlers
	Integrate with an existing HTTP server framework
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The examples/ directory contains a working echo server and client that
exercise streams, datagrams, and session lifecycle.
Setup
# 1. Build the project
rebar3 compile

# 2. Generate a self-signed certificate for local testing
openssl req -x509 -newkey rsa:2048 \
  -keyout key.pem -out cert.pem \
  -days 365 -nodes -subj '/CN=localhost'

# 3. Compile the examples
erlc -o examples \
  -pa _build/default/lib/webtransport/ebin \
  -pa _build/default/lib/quic/ebin \
  -pa _build/default/lib/erlang_h2/ebin \
  -I include \
  examples/echo_server.erl examples/echo_client.erl

# 4. Start a shell with everything loaded
ERL_FLAGS="-pa examples" rebar3 shell --apps webtransport

Echo Server
examples/echo_server.erl implements a webtransport_handler that:
	Echoes bidi stream data back with an echo: prefix
	Echoes datagrams back with an echo: prefix
	Logs session and stream events to the console

Source
-module(echo_server).
-behaviour(webtransport_handler).

-export([start/0, start/1, stop/0]).
-export([init/3, handle_stream/4, handle_stream_fin/4,
         handle_datagram/2, handle_stream_closed/3, terminate/2]).

-record(state, {
    session :: webtransport:session(),
    streams = #{} :: #{webtransport:stream() => #{type := bidi | uni, buffer := binary()}}
}).

start() -> start(4433).

start(Port) ->
    webtransport:start_listener(echo_server, #{
        transport => h3,
        port => Port,
        certfile => "cert.pem",
        keyfile => "key.pem",
        handler => ?MODULE
    }).

stop() ->
    webtransport:stop_listener(echo_server).

init(Session, Req, _Opts) ->
    Path = maps:get(path, Req),
    Authority = maps:get(authority, Req),
    io:format("[~p] Session started: ~s~s~n", [Session, Authority, Path]),
    {ok, #state{session = Session}}.

handle_stream(Stream, Type, Data, #state{session = Session, streams = Streams} = State) ->
    io:format("[~p] Stream ~p (~p) data: ~p~n", [Session, Stream, Type, Data]),
    Actions = case Type of
        bidi -> [{send, Stream, <<"echo: ", Data/binary>>}];
        uni  -> []
    end,
    StreamInfo = maps:get(Stream, Streams, #{type => Type, buffer => <<>>}),
    NewBuffer = <<(maps:get(buffer, StreamInfo))/binary, Data/binary>>,
    {ok, State#state{streams = Streams#{Stream => StreamInfo#{buffer => NewBuffer}}}, Actions}.

handle_stream_fin(Stream, Type, Data, #state{session = Session, streams = Streams} = State) ->
    io:format("[~p] Stream ~p (~p) FIN: ~p~n", [Session, Stream, Type, Data]),
    Actions = case Type of
        bidi when Data =/= <<>> -> [{send, Stream, <<"echo: ", Data/binary>>, fin}];
        bidi -> [{close_stream, Stream}];
        uni  -> []
    end,
    {ok, State#state{streams = maps:remove(Stream, Streams)}, Actions}.

handle_datagram(Data, #state{session = Session} = State) ->
    io:format("[~p] Datagram: ~p~n", [Session, Data]),
    {ok, State, [{send_datagram, <<"echo: ", Data/binary>>}]}.

handle_stream_closed(Stream, Reason, #state{session = Session, streams = Streams} = State) ->
    io:format("[~p] Stream ~p closed: ~p~n", [Session, Stream, Reason]),
    {ok, State#state{streams = maps:remove(Stream, Streams)}}.

terminate(Reason, #state{session = Session}) ->
    io:format("[~p] Session terminated: ~p~n", [Session, Reason]),
    ok.
Running
1> echo_server:start(4433).
{ok, <0.150.0>}
Echo Client
examples/echo_client.erl connects to the echo server and runs three
tests: bidirectional stream echo, unidirectional stream send, and
datagram echo. It uses the default webtransport_client_handler which
forwards events as Erlang messages.
Running
2> echo_client:test("localhost", 4433).
Connecting to localhost:4433...
Connected!

=== Test 1: Bidirectional Stream ===
Opening bidirectional stream...
Sending: Hello, WebTransport!
Received: echo: Hello, WebTransport!
PASSED

=== Test 2: Unidirectional Stream ===
Opening unidirectional stream...
Sending: One-way message
Sent (no response expected for uni stream)
PASSED

=== Test 3: Datagram ===
Sending datagram: ping
Received: echo: ping
PASSED

All tests completed.
ok
Source highlights
%% Connect with verify_none for self-signed certs
connect(Host, Port) ->
    webtransport:connect(Host, Port, <<"/echo">>, #{
        transport => h3,
        verify => verify_none
    }).

%% Send and wait for echo
send_echo(Session, Stream, Data) ->
    ok = webtransport:send(Session, Stream, Data),
    receive
        {webtransport, Session, {stream, Stream, _, Response}} ->
            {ok, Response};
        {webtransport, Session, {stream_fin, Stream, _, Response}} ->
            {ok, Response}
    after 5000 ->
        {error, timeout}
    end.

%% Datagram round-trip
send_datagram(Session, Data) ->
    ok = webtransport:send_datagram(Session, Data),
    receive
        {webtransport, Session, {datagram, Response}} ->
            {ok, Response}
    after 5000 ->
        {error, timeout}
    end.
Interactive Shell Usage
You don't need the example modules to try things interactively:
%% Start a server with the echo handler
{ok, _} = webtransport:start_listener(demo, #{
    transport => h3,
    port => 4433,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => echo_server
}).

%% Connect a client
{ok, Session} = webtransport:connect("localhost", 4433, <<"/echo">>, #{
    transport => h3,
    verify => verify_none
}).

%% Open a stream and send
{ok, Stream} = webtransport:open_stream(Session, bidi).
ok = webtransport:send(Session, Stream, <<"hello">>).

%% Check the mailbox
flush().
%% Shell got {webtransport,<0.170.0>,{stream,0,bidi,<<"echo: hello">>}}

%% Send a datagram
ok = webtransport:send_datagram(Session, <<"ping">>).
flush().
%% Shell got {webtransport,<0.170.0>,{datagram,<<"echo: ping">>}}

%% Inspect session state
{ok, Info} = webtransport:session_info(Session).
io:format("~p~n", [Info]).
%% #{transport => h3, stream_count => 1, bytes_sent => 5, ...}

%% Close
webtransport:close_session(Session).
webtransport:stop_listener(demo).
HTTP/2 Example
The same handler works over HTTP/2 -- just change the transport:
%% Server
{ok, _} = webtransport:start_listener(demo_h2, #{
    transport => h2,
    port => 4443,
    certfile => "cert.pem",
    keyfile => "key.pem",
    handler => echo_server
}).

%% Client
{ok, Session} = webtransport:connect("localhost", 4443, <<"/echo">>, #{
    transport => h2,
    verify => verify_none
}).

{ok, Stream} = webtransport:open_stream(Session, bidi).
webtransport:send(Session, Stream, <<"hello over h2">>).
flush().


  

    Changelog

0.4.1 - 2026-06-14
	Bump h2 dep to 0.10.1.
	Accept patch releases of deps via ~> constraints: h2 ~> 0.10.1,
quic ~> 1.6.5 (locked at 0.10.1 / 1.6.5).

0.4.0 - 2026-06-12
	Bump quic dep to 1.6.5.
	Per-SNI certificate selection. Listeners accept an sni_callback option
(fun((ServerName) -> {ok, #{cert, key, cert_chain}} | {error, _})) that
picks the server certificate per ClientHello SNI (RFC 6066 §3), so one
listener can present different certs per hostname. For h3 the callback is
forwarded to quic; for h2 it is adapted to an ssl sni_fun. A callback
error fails the handshake on both transports. When a client sends no SNI, h2
serves the static certfile/keyfile (ssl never calls the callback) while
h3 invokes the callback with undefined.
	Test: SNI round-trip on both h3 and h2 groups.

0.3.3 - 2026-06-10
	Bump h2 dep to 0.9.0.

0.3.2 - 2026-06-05
	Bump quic dep to 1.6.4.

0.3.1
	Bump quic dep to 1.6.3.

0.3.0
	Bump quic dep to 1.6.2, h2 dep to 0.8.0.
	IPv6: listeners bind via ip / family (h3 and h2); clients accept IP-literal hosts and inet:ip_address() tuples, with family / happy_eyeballs / connection_attempt_delay controls (h3). IPv6 literals are bracketed in the :authority header.
	webtransport:listener_sockname/1 returns the bound {Ip, Port} (also surfaced as sockname in listener_info/1). Resolved from the socket for h3; best-effort (requested addr + bound port) for h2, which exposes only the port.
	0-RTT: session-ticket capture ({webtransport, session_ticket, _} to the connecting process) and connection-level acceptance reporting via webtransport:early_data_accepted/1. The session_ticket connect option plumbs a stored ticket through to QUIC. Full 0-RTT resumption is not yet supported through the synchronous connect path.
	Tests: IPv6 round-trip (h3 + h2), sockname, and session-ticket capture.

0.2.6
	Fix: failed h3 connect/4 no longer leaks its per-connection router. The router is start_link'd to the caller but traps exits, so the caller link never reaped it; connect_h3 now stops it on the connect-failure path, and closes the H3 connection (which reaps the router via its monitor) when the session fails to start.
	Fix: the h2 CONNECT-stream data loop now monitors both the h2 connection and the session and exits on either 'DOWN', instead of blocking forever if the connection dies without a closed message or the session goes away. Server and client now spawn it the same way.
	Bound the router open_bidi_stream call (was infinity) so an unresponsive H3 connection cannot stall the session process.
	Tests: regressions for the router leak and the data-loop termination.

0.2.5
	Bump quic dep to 1.4.5, h2 dep to 0.6.1.
	OTP 29 support: replace deprecated catch Expr expressions with try ... catch ... end (webtransport_h2, webtransport_session, webtransport).
	CI: add OTP 28 and 29 to the test matrix; bump rebar3 to 3.25.0.

0.2.4
	Bump quic dep to 1.4.2.

0.2.3
	Embedding (h3): accept/4 now works when called from a process other than the QUIC connection process. The per-connection stream router is keyed by the QUIC connection pid, shared by the h3_settings/1 connection_handler and by accept/4 (via quic_h3:get_quic_conn/1), instead of the caller's process dictionary. Incoming bidi/uni streams and datagrams now reach the session even when the embedder dispatches each request to its own worker (e.g. Livery). The router's registry row and process are reaped when its QUIC connection ends.
	CT: embedded_accept_round_trip_test (h3) drives a raw quic_h3 server with h3_settings/0 merged in, accepts from a worker process, and asserts that a bidi stream (with FIN) and a datagram both round-trip through the echo handler.

0.2.2
	Docs: README gains a Sponsors section (Enki Multimedia logo vendored under docs/images/).
	Docs: fix invalid webtransport:open_stream(Session, bidi | uni) snippet — type-union pipe was in expression position; now bidi %% or uni.

	CT: cover listeners/0, listener_info/1, and start_listener/2 cert/key error paths (webtransport.erl line coverage 51% → 54%).

0.2.1
	start_listener/2 (h3): switch the listener loop from spawn_link/3 to spawn/3 so stop_listener/1 no longer propagates a shutdown exit to the caller. The interactive shell (and any non-trapping caller) now stays clean across a full lifecycle.
	webtransport_session:init/1: distinguish a handler module that fails to load ({handler_not_loaded, M, Reason}) from a loaded module missing init/2 or init/3.
	README: quick-start now launches the shell with ERL_FLAGS="-pa examples" rebar3 shell --apps webtransport so handler modules outside src/ are reachable.
	Regression test: stop_listener_does_not_kill_caller_test (h3 + h2 groups).

Known issue (tracked upstream in quic): a graceful close_session/1 still emits a quic_h3_connection quic_closed CRASH REPORT because the dep treats any QUIC-conn 'DOWN' as abnormal. Will resolve when quic is bumped.
0.2.0
	Switch h2 and quic deps to hex packages: h2 0.5.0, quic 1.3.0.
	Add public_key to the application list.
	Clean dialyzer run: dropped dead {error, _} clauses around h2_capsule:decode/1 and h2_varint:decode/1, removed unreachable Router =:= undefined branch, dropped unsupported h3_datagram_enabled from quic_h3:start_server/3 opts, switched listener loop to spawn_link/3 for static reachability.
	Configure xref_checks (skip exports_not_used for the public API) and dialyzer (plt_extra_apps: [public_key, ssl, crypto, inets]).
	Add GitHub Actions CI: OTP 26/27 matrix runs compile, xref, eunit, dialyzer; separate job builds ex_doc.

0.1.0
	Initial release.
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                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

   END OF TERMS AND CONDITIONS

   Copyright 2026 Benoit Chesneau

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

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

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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WebTransport Public API
This module provides the public API for WebTransport over HTTP/2 and HTTP/3.
[bookmark: Server_Usage]Server Usage
  %% Start a WebTransport listener
  {ok, Listener} = webtransport:start_listener(my_listener, #{
      transport => h3,
      port => 8443,
      certfile => "cert.pem",
      keyfile => "key.pem",
      handler => my_wt_handler
  }).
 
  %% Stop the listener
  ok = webtransport:stop_listener(my_listener).
[bookmark: Client_Usage]Client Usage
  %% Connect to a WebTransport server
  {ok, Session} = webtransport:connect("example.com", 443, "/wt", #{
      transport => h3
  }).
 
  %% Open a bidirectional stream
  {ok, Stream} = webtransport:open_stream(Session, bidi).
 
  %% Send data
  ok = webtransport:send(Session, Stream, <<"Hello">>).
 
  %% Send with FIN flag
  ok = webtransport:send(Session, Stream, <<"World">>, fin).
 
  %% Send unreliable datagram
  ok = webtransport:send_datagram(Session, <<"ping">>).
 
  %% Close stream
  ok = webtransport:close_stream(Session, Stream).
 
  %% Close session
  ok = webtransport:close_session(Session).
[bookmark: Handler_Behaviour]Handler Behaviour
See webtransport_handler for the callback behaviour.
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        accept(Conn, StreamId, Headers, Opts)

      


        Accept a WebTransport session on an incoming CONNECT request.



    


    
      
        close_session(Session)

      


        Close the session gracefully.



    


    
      
        close_session(Session, ErrorCode)

      


        Close the session with an error code.



    


    
      
        close_session(Session, ErrorCode, Reason)

      


        Close the session with an error code and reason. draft-14 §4.6 / draft-15 §5: Reason must be at most 1024 UTF-8 bytes.



    


    
      
        close_stream(Session, Stream)

      


        Close a stream gracefully (send FIN).



    


    
      
        connect(Host, Port, Path, Opts)

      


        Connect to a WebTransport server.



    


    
      
        connect(Host, Port, Path, Opts, Handler)

      


        Connect to a WebTransport server with a custom handler.



    


    
      
        drain_session(Session)

      


        Signal that no new streams will be created.



    


    
      
        early_data_accepted(Session)

      


        Report whether the session's connection negotiated 0-RTT early data.



    


    
      
        h2_settings()

      


        Return HTTP/2 settings to merge into an h2 server configuration.
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        h3_settings()

      


        Return HTTP/3 settings to merge into a quic_h3 server configuration.
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        listener_info(Name)

      


        Get information about a listener.
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        listener_sockname(Name)

      


        Get the bound {Ip, Port} of a listener.



    


    
      
        listeners()

      


        List all active listeners.



    


    
      
        open_stream(Session, Type)

      


        Open a new stream on the session.



    


    
      
        reset_stream(Session, Stream, ErrorCode)

      


        Abruptly terminate a stream with an error code.



    


    
      
        send(Session, Stream, Data)

      


        Send data on a stream.



    


    
      
        send(Session, Stream, Data, _)

      


        Send data on a stream with optional FIN flag.



    


    
      
        send_datagram(Session, Data)

      


        Send an unreliable datagram.



    


    
      
        session_info(Session)

      


        Get session information.



    


    
      
        start_listener(Name, Opts)

      


        Start a WebTransport listener.



    


    
      
        stop_listener(Name)

      


        Stop a WebTransport listener.



    


    
      
        stop_sending(Session, Stream, ErrorCode)

      


        Request that the peer stop sending on a stream.
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          -type connect_opts() ::
          #{transport => h2 | h3,
            certfile => file:filename(),
            keyfile => file:filename(),
            cacertfile => file:filename(),
            verify => verify_none | verify_peer,
            headers => [{binary(), binary()}],
            timeout => timeout(),
            family => inet | inet6 | any,
            happy_eyeballs => boolean(),
            connection_attempt_delay => non_neg_integer(),
            session_ticket => term(),
            compat_mode => latest | legacy_browser_compat}.
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          -type listener_name() :: atom().


      



  



  
    
      
    
    
      listener_opts/0



        
          
        

    

  


  

      

          -type listener_opts() ::
          #{transport := h2 | h3,
            port := inet:port_number(),
            certfile := file:filename(),
            keyfile := file:filename(),
            handler := module(),
            handler_opts => term(),
            max_data => non_neg_integer(),
            max_streams_bidi => non_neg_integer(),
            max_streams_uni => non_neg_integer(),
            ip => inet:ip_address(),
            family => inet | inet6,
            socket_opts => list(),
            sni_callback => sni_callback(),
            compat_mode => latest | legacy_browser_compat | auto}.
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          -type request() :: #{path := binary(), authority := binary(), headers => [{binary(), binary()}]}.
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          -type session() :: pid().


      



  



  
    
      
    
    
      sni_callback/0



        
          
        

    

  


  

      

          -type sni_callback() ::
          fun((ServerName :: binary() | undefined) ->
                  {ok, #{cert := binary(), key := term(), cert_chain => [binary()]}} | {error, term()}).
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          -type stream() :: non_neg_integer().
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          -spec accept(pid(), non_neg_integer(), [{binary(), binary()}], map()) ->
                {ok, session()} | {error, term()}.


      


Accept a WebTransport session on an incoming CONNECT request.
Call this from your HTTP request handler when you want a particular CONNECT request to become a WebTransport session. The function validates headers, starts the session gen_statem, registers it as the stream handler (like quic_h3:set_stream_handler/3), sends 200, and returns {ok, Session}.
  my_handler(Conn, StreamId, <<"CONNECT">>, <<"/wt">>, Headers) ->
      webtransport:accept(Conn, StreamId, Headers, #{
          transport => h3,
          handler => my_wt_handler,
          handler_opts => #{owner => self()}
      });
  my_handler(Conn, StreamId, <<"GET">>, _Path, _Headers) ->
      quic_h3:send_response(Conn, StreamId, 200, []),
      quic_h3:send_data(Conn, StreamId, <<"hello">>, true).

  



  
    
      
    
    
      close_session(Session)



        
          
        

    

  


  

      

          -spec close_session(session()) -> ok.


      


Close the session gracefully.

  



  
    
      
    
    
      close_session(Session, ErrorCode)



        
          
        

    

  


  

      

          -spec close_session(session(), non_neg_integer()) -> ok.


      


Close the session with an error code.

  



  
    
      
    
    
      close_session(Session, ErrorCode, Reason)



        
          
        

    

  


  

      

          -spec close_session(session(), non_neg_integer(), binary()) -> ok | {error, reason_too_long}.


      


Close the session with an error code and reason. draft-14 §4.6 / draft-15 §5: Reason must be at most 1024 UTF-8 bytes.
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          -spec close_stream(session(), stream()) -> ok | {error, term()}.


      


Close a stream gracefully (send FIN).
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          -spec connect(Host, Port, Path, Opts) -> {ok, session()} | {error, term()}
                 when
                     Host :: string() | binary() | inet:ip_address(),
                     Port :: inet:port_number(),
                     Path :: binary(),
                     Opts :: connect_opts().


      


Connect to a WebTransport server.
Options: - transport - Optional. Either h2 or h3 (default: h3) - cacertfile - Optional. CA certificate file for verification - verify - Optional. verify_none or verify_peer (default: verify_peer) - headers - Optional. Extra headers to send in CONNECT request - timeout - Optional. Connection timeout in ms (default: 30000)

  



  
    
      
    
    
      connect(Host, Port, Path, Opts, Handler)



        
          
        

    

  


  

      

          -spec connect(Host, Port, Path, Opts, Handler) -> {ok, session()} | {error, term()}
                 when
                     Host :: string() | binary() | inet:ip_address(),
                     Port :: inet:port_number(),
                     Path :: binary(),
                     Opts :: connect_opts(),
                     Handler :: module() | undefined.


      


Connect to a WebTransport server with a custom handler.

  



  
    
      
    
    
      drain_session(Session)



        
          
        

    

  


  

      

          -spec drain_session(session()) -> ok.


      


Signal that no new streams will be created.
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          -spec early_data_accepted(session()) -> boolean() | unknown | not_supported.


      


Report whether the session's connection negotiated 0-RTT early data.
Returns true, false, or unknown for h3 sessions (RFC 9001 §4.6), and not_supported for h2. This is connection-level: it reflects whether the QUIC connection used 0-RTT, regardless of whether the WebTransport CONNECT itself rode as early data.
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          -spec h2_settings() -> map().


      


Return HTTP/2 settings to merge into an h2 server configuration.
  Opts = maps:merge(webtransport:h2_settings(), #{
      cert => "cert.pem", key => "key.pem",
      handler => fun my_handler/5,
      enable_connect_protocol => true
  }),
  h2:start_server(443, Opts).
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          -spec h2_settings(map()) -> map().


      



  



  
    
      
    
    
      h3_settings()



        
          
        

    

  


  

      

          -spec h3_settings() -> map().


      


Return HTTP/3 settings to merge into a quic_h3 server configuration.
Use this when embedding WebTransport into an existing HTTP/3 server instead of using start_listener/2. The returned map contains:
- settings -- H3 SETTINGS to advertise (wt_enabled, flow control, etc.) - stream_type_handler -- claims WT extension streams (0x41 bidi, 0x54 uni) - h3_datagram_enabled -- enables QUIC datagrams - quic_opts -- QUIC transport params (max_datagram_frame_size, reset_stream_at) - connection_handler -- per-connection setup (creates the WT stream router)
Merge the result into your quic_h3 server opts:
  Opts = maps:merge(webtransport:h3_settings(), #{
      cert => CertDer, key => PrivateKey,
      handler => fun my_handler/5
  }),
  quic_h3:start_server(my_server, 443, Opts).

  



  
    
      
    
    
      h3_settings(Opts)



        
          
        

    

  


  

      

          -spec h3_settings(map()) -> map().
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          -spec listener_info(listener_name()) -> {ok, map()} | {error, not_found}.


      


Get information about a listener.
The sockname field is the bound {Ip, Port}. For h3 it is resolved live from the QUIC socket (correct even when bound with port 0 or inet6). For h2 it is best-effort (requested address + bound port), since the h2 library does not expose the bound IP.
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      listener_sockname(Name)



        
          
        

    

  


  

      

          -spec listener_sockname(listener_name()) ->
                           {ok, {inet:ip_address(), inet:port_number()}} | {error, term()}.


      


Get the bound {Ip, Port} of a listener.
For h3, resolved live from the QUIC listener socket. For h2 this is best-effort: the requested bind address (defaulting to the family wildcard) paired with the actual bound port, because the h2 library exposes only the port, not the bound IP.
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          -spec listeners() -> [listener_name()].


      


List all active listeners.

  



  
    
      
    
    
      open_stream(Session, Type)



        
          
        

    

  


  

      

          -spec open_stream(session(), bidi | uni) -> {ok, stream()} | {error, term()}.


      


Open a new stream on the session.

  



  
    
      
    
    
      reset_stream(Session, Stream, ErrorCode)



        
          
        

    

  


  

      

          -spec reset_stream(session(), stream(), non_neg_integer()) -> ok | {error, term()}.


      


Abruptly terminate a stream with an error code.

  



  
    
      
    
    
      send(Session, Stream, Data)



        
          
        

    

  


  

      

          -spec send(session(), stream(), iodata()) -> ok | {error, term()}.


      


Send data on a stream.

  



  
    
      
    
    
      send(Session, Stream, Data, _)



        
          
        

    

  


  

      

          -spec send(session(), stream(), iodata(), fin | nofin) -> ok | {error, term()}.


      


Send data on a stream with optional FIN flag.

  



  
    
      
    
    
      send_datagram(Session, Data)



        
          
        

    

  


  

      

          -spec send_datagram(session(), iodata()) -> ok | {error, term()}.


      


Send an unreliable datagram.

  



  
    
      
    
    
      session_info(Session)



        
          
        

    

  


  

      

          -spec session_info(session()) -> {ok, map()} | {error, term()}.


      


Get session information.
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          -spec start_listener(listener_name(), listener_opts()) -> {ok, pid()} | {error, term()}.


      


Start a WebTransport listener.
Options: - transport - Required. Either h2 (HTTP/2) or h3 (HTTP/3) - port - Required. Port to listen on - certfile - Required. Path to TLS certificate - keyfile - Required. Path to TLS private key - handler - Required. Module implementing webtransport_handler behaviour - handler_opts - Optional. Initial options passed to handler:init/2 - max_data - Optional. Initial max session data (default 1MB) - max_streams_bidi - Optional. Initial max bidi streams (default 100) - max_streams_uni - Optional. Initial max uni streams (default 100)

  



  
    
      
    
    
      stop_listener(Name)



        
          
        

    

  


  

      

          -spec stop_listener(listener_name()) -> ok | {error, term()}.


      


Stop a WebTransport listener.

  



  
    
      
    
    
      stop_sending(Session, Stream, ErrorCode)



        
          
        

    

  


  

      

          -spec stop_sending(session(), stream(), non_neg_integer()) -> ok | {error, term()}.


      


Request that the peer stop sending on a stream.
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WebTransport handler behaviour.
Applications implement this behaviour to handle WebTransport sessions. The callbacks are invoked by the session process when events occur.
[bookmark: Example_Handler]Example Handler
Prefer init/3 — it receives the handler_opts map from the connection / listener options, which is the only way to plumb things like an owner pid, a request-id, or application configuration into the handler. The 2-arity init/2 is kept only as a back-compat shim and is called when the handler does not export init/3.
  -module(my_wt_handler).
  -behaviour(webtransport_handler).
 
  -export([init/3, handle_stream/4, handle_datagram/2,
           handle_stream_closed/3, terminate/2]).
 
  init(Session, _Req, Opts) ->
      Owner = maps:get(owner, Opts, undefined),
      {ok, #{session => Session, owner => Owner}}.
 
  handle_stream(Stream, Type, Data, State) ->
      {ok, State, [{send, Stream, <<"echo: ", Data/binary>>}]}.
 
  handle_datagram(Data, State) ->
      {ok, State}.
 
  handle_stream_closed(_Stream, _Reason, State) ->
      {ok, State}.
 
  terminate(_Reason, _State) ->
      ok.
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        handle_stream/4

      


    


    
      
        handle_stream_closed/3

      


    


    
      
        handle_stream_fin/4

      


    


    
      
        init/2

      


    


    
      
        init/3

      


    


    
      
        origin_check/2

      


    


    
      
        terminate/2

      


    





      


      
        Types


        


  
    
      
    
    
      action/0



        
          
        

    

  


  

      

          -type action() ::
          {send, webtransport:stream(), iodata()} |
          {send, webtransport:stream(), iodata(), fin} |
          {send_datagram, iodata()} |
          {open_stream, bidi | uni} |
          {close_stream, webtransport:stream()} |
          {reset_stream, webtransport:stream(), non_neg_integer()} |
          {stop_sending, webtransport:stream(), non_neg_integer()} |
          drain_session |
          {close_session, non_neg_integer(), binary()}.


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      handle_action_failed/3


        (optional)


        
          
        

    

  


  

      

          -callback handle_action_failed(Action, Reason, State) -> Result
                                  when
                                      Action :: action(),
                                      Reason :: term(),
                                      State :: term(),
                                      Result :: {ok, NewState} | {stop, StopReason, NewState},
                                      NewState :: term(),
                                      StopReason :: term().


      



  



  
    
      
    
    
      handle_datagram/2



        
          
        

    

  


  

      

          -callback handle_datagram(Data, State) -> Result
                             when
                                 Data :: binary(),
                                 State :: term(),
                                 Result ::
                                     {ok, NewState} | {ok, NewState, Actions} | {stop, Reason, NewState},
                                 NewState :: term(),
                                 Actions :: [action()],
                                 Reason :: term().


      



  



  
    
      
    
    
      handle_info/2


        (optional)


        
          
        

    

  


  

      

          -callback handle_info(Info, State) -> Result
                         when
                             Info :: term(),
                             State :: term(),
                             Result :: {ok, NewState} | {ok, NewState, Actions} | {stop, Reason, NewState},
                             NewState :: term(),
                             Actions :: [action()],
                             Reason :: term().


      



  



  
    
      
    
    
      handle_stream/4



        
          
        

    

  


  

      

          -callback handle_stream(Stream, Type, Data, State) -> Result
                           when
                               Stream :: webtransport:stream(),
                               Type :: bidi | uni,
                               Data :: binary(),
                               State :: term(),
                               Result :: {ok, NewState} | {ok, NewState, Actions} | {stop, Reason, NewState},
                               NewState :: term(),
                               Actions :: [action()],
                               Reason :: term().


      



  



  
    
      
    
    
      handle_stream_closed/3



        
          
        

    

  


  

      

          -callback handle_stream_closed(Stream, Reason, State) -> Result
                                  when
                                      Stream :: webtransport:stream(),
                                      Reason :: normal | {reset, non_neg_integer()} | {error, term()},
                                      State :: term(),
                                      Result :: {ok, NewState} | {stop, Reason, NewState},
                                      NewState :: term().


      



  



  
    
      
    
    
      handle_stream_fin/4


        (optional)


        
          
        

    

  


  

      

          -callback handle_stream_fin(Stream, Type, Data, State) -> Result
                               when
                                   Stream :: webtransport:stream(),
                                   Type :: bidi | uni,
                                   Data :: binary(),
                                   State :: term(),
                                   Result ::
                                       {ok, NewState} | {ok, NewState, Actions} | {stop, Reason, NewState},
                                   NewState :: term(),
                                   Actions :: [action()],
                                   Reason :: term().


      



  



  
    
      
    
    
      init/2


        (optional)


        
          
        

    

  


  

      

          -callback init(Session, Req) -> {ok, State} | {ok, State, Actions} | {error, Reason}
                  when
                      Session :: webtransport:session(),
                      Req :: webtransport:request(),
                      State :: term(),
                      Actions :: [action()],
                      Reason :: term().


      



  



  
    
      
    
    
      init/3


        (optional)


        
          
        

    

  


  

      

          -callback init(Session, Req, Opts) -> {ok, State} | {ok, State, Actions} | {error, Reason}
                  when
                      Session :: webtransport:session(),
                      Req :: webtransport:request(),
                      Opts :: map(),
                      State :: term(),
                      Actions :: [action()],
                      Reason :: term().


      



  



  
    
      
    
    
      origin_check/2


        (optional)


        
          
        

    

  


  

      

          -callback origin_check(Headers, Opts) -> Result
                          when
                              Headers :: [{binary(), binary()}],
                              Opts :: map(),
                              Result :: accept | {reject, Status :: 400..599, Reason :: binary()}.


      



  



  
    
      
    
    
      terminate/2



        
          
        

    

  


  

      

          -callback terminate(Reason, State) -> term()
                       when Reason :: normal | {error, term()} | term(), State :: term().


      



  


        

      


  

    
webtransport_session 
    



      
WebTransport session state machine.
This module implements a gen_statem that manages a WebTransport session's lifecycle, including stream management, flow control, and handler callbacks.
The session supports both HTTP/2 and HTTP/3 transports, using the appropriate transport module for capsule/stream handling.

      


      
        Summary


  
    Types
  


    
      
        request/0

      


    


    
      
        session/0

      


    


    
      
        stream_ref/0

      


    





  
    Functions
  


    
      
        callback_mode()

      


    


    
      
        close(Session, ErrorCode, Reason)

      


        Close the session immediately with the given error code and reason.



    


    
      
        close_stream(Session, StreamId)

      


        Gracefully close a stream by sending FIN.



    


    
      
        connecting(_, _, StateData)

      


    


    
      
        drain(Session)

      


        Initiate a graceful drain: no new streams, existing ones finish.



    


    
      
        draining(_, _, StateData)

      


    


    
      
        early_data_accepted(Session)

      


        Report whether the underlying connection negotiated 0-RTT early data. Returns true/false/unknown for h3 (per RFC 9001 §4.6), or not_supported for h2 which has no QUIC 0-RTT.



    


    
      
        get_info(Session)

      


        Return a map of session metrics: stream count, flow control limits, bytes sent/received.



    


    
      
        handle_capsule(Session, Capsule)

      


        Deliver a decoded capsule to the session (called by transport layers).



    


    
      
        handle_datagram_data(Session, Data)

      


        Deliver an inbound datagram payload to the session.



    


    
      
        handle_stream_closed(Session, StreamId, Reason)

      


        Notify the session that a stream was closed or reset by the peer.



    


    
      
        handle_stream_data(Session, StreamId, Data, Fin)

      


        Deliver inbound stream data to the session (called by transport layers).



    


    
      
        handle_stream_opened(Session, StreamId, Type)

      


        Notify the session that a peer-initiated stream was opened.



    


    
      
        init(_)

      


    


    
      
        open(_, Msg, Data)

      


    


    
      
        open_stream(Session, Type)

      


        Open a new locally-initiated stream of the given type.



    


    
      
        reset_stream(Session, StreamId, ErrorCode)

      


        Abruptly reset a stream with the given application error code.



    


    
      
        send(Session, StreamId, Data, Fin)

      


        Send data on a stream. Set Fin to true to half-close the local side.



    


    
      
        send_datagram(Session, Data)

      


        Send an unreliable datagram on the session.



    


    
      
        start_link(Transport, TransportState, Handler, Opts)

      


        Start a session with default gen_statem options.



    


    
      
        start_link(Transport, TransportState, Handler, Opts, StartOpts)

      


        Start a session linked to the caller, with explicit gen_statem start options.



    


    
      
        stop_sending(Session, StreamId, ErrorCode)

      


        Ask the peer to stop sending on a stream with the given error code.



    


    
      
        terminate(Reason, State, Data)

      


    





      


      
        Types


        


  
    
      
    
    
      request/0



        
          
        

    

  


  

      

          -type request() :: #{path := binary(), authority := binary(), headers => [{binary(), binary()}]}.


      



  



  
    
      
    
    
      session/0



        
          
        

    

  


  

      

          -type session() :: pid().


      



  



  
    
      
    
    
      stream_ref/0



        
          
        

    

  


  

      

          -type stream_ref() :: non_neg_integer().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      callback_mode()



        
          
        

    

  


  


  



  
    
      
    
    
      close(Session, ErrorCode, Reason)



        
          
        

    

  


  

      

          -spec close(session(), non_neg_integer(), binary()) -> ok.


      


Close the session immediately with the given error code and reason.

  



  
    
      
    
    
      close_stream(Session, StreamId)



        
          
        

    

  


  

      

          -spec close_stream(session(), stream_ref()) -> ok | {error, term()}.


      


Gracefully close a stream by sending FIN.

  



  
    
      
    
    
      connecting(_, _, StateData)



        
          
        

    

  


  


  



  
    
      
    
    
      drain(Session)



        
          
        

    

  


  

      

          -spec drain(session()) -> ok.


      


Initiate a graceful drain: no new streams, existing ones finish.

  



  
    
      
    
    
      draining(_, _, StateData)



        
          
        

    

  


  


  



  
    
      
    
    
      early_data_accepted(Session)



        
          
        

    

  


  

      

          -spec early_data_accepted(session()) -> boolean() | unknown | not_supported.


      


Report whether the underlying connection negotiated 0-RTT early data. Returns true/false/unknown for h3 (per RFC 9001 §4.6), or not_supported for h2 which has no QUIC 0-RTT.

  



  
    
      
    
    
      get_info(Session)



        
          
        

    

  


  

      

          -spec get_info(session()) -> {ok, map()} | {error, term()}.


      


Return a map of session metrics: stream count, flow control limits, bytes sent/received.

  



  
    
      
    
    
      handle_capsule(Session, Capsule)



        
          
        

    

  


  

      

          -spec handle_capsule(session(), term()) -> ok.


      


Deliver a decoded capsule to the session (called by transport layers).

  



  
    
      
    
    
      handle_datagram_data(Session, Data)



        
          
        

    

  


  

      

          -spec handle_datagram_data(session(), binary()) -> ok.


      


Deliver an inbound datagram payload to the session.

  



  
    
      
    
    
      handle_stream_closed(Session, StreamId, Reason)



        
          
        

    

  


  

      

          -spec handle_stream_closed(session(), stream_ref(), term()) -> ok.


      


Notify the session that a stream was closed or reset by the peer.

  



  
    
      
    
    
      handle_stream_data(Session, StreamId, Data, Fin)



        
          
        

    

  


  

      

          -spec handle_stream_data(session(), stream_ref(), binary(), boolean()) -> ok.


      


Deliver inbound stream data to the session (called by transport layers).

  



  
    
      
    
    
      handle_stream_opened(Session, StreamId, Type)



        
          
        

    

  


  

      

          -spec handle_stream_opened(session(), stream_ref(), bidi | uni) -> ok.


      


Notify the session that a peer-initiated stream was opened.

  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      open(_, Msg, Data)



        
          
        

    

  


  


  



  
    
      
    
    
      open_stream(Session, Type)



        
          
        

    

  


  

      

          -spec open_stream(session(), bidi | uni) -> {ok, stream_ref()} | {error, term()}.


      


Open a new locally-initiated stream of the given type.

  



  
    
      
    
    
      reset_stream(Session, StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec reset_stream(session(), stream_ref(), non_neg_integer()) -> ok | {error, term()}.


      


Abruptly reset a stream with the given application error code.

  



  
    
      
    
    
      send(Session, StreamId, Data, Fin)



        
          
        

    

  


  

      

          -spec send(session(), stream_ref(), iodata(), boolean()) -> ok | {error, term()}.


      


Send data on a stream. Set Fin to true to half-close the local side.

  



  
    
      
    
    
      send_datagram(Session, Data)



        
          
        

    

  


  

      

          -spec send_datagram(session(), iodata()) -> ok | {error, term()}.


      


Send an unreliable datagram on the session.

  



  
    
      
    
    
      start_link(Transport, TransportState, Handler, Opts)



        
          
        

    

  


  

      

          -spec start_link(h2 | h3, term(), module(), map()) -> {ok, pid()} | {error, term()}.


      


Start a session with default gen_statem options.

  



  
    
      
    
    
      start_link(Transport, TransportState, Handler, Opts, StartOpts)



        
          
        

    

  


  

      

          -spec start_link(h2 | h3, term(), module(), map(), list()) -> {ok, pid()} | {error, term()}.


      


Start a session linked to the caller, with explicit gen_statem start options.

  



  
    
      
    
    
      stop_sending(Session, StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec stop_sending(session(), stream_ref(), non_neg_integer()) -> ok | {error, term()}.


      


Ask the peer to stop sending on a stream with the given error code.

  



  
    
      
    
    
      terminate(Reason, State, Data)



        
          
        

    

  


  


  


        

      


  

    
webtransport_stream 
    



      
WebTransport stream state management.
This module provides functional state management for individual WebTransport streams. Streams are managed by the session process and don't run as separate processes.
Stream IDs follow these conventions: - Client-initiated bidirectional: 0, 4, 8, ... (4n) - Server-initiated bidirectional: 1, 5, 9, ... (4n+1) - Client-initiated unidirectional: 2, 6, 10, ... (4n+2) - Server-initiated unidirectional: 3, 7, 11, ... (4n+3)

      


      
        Summary


  
    Types
  


    
      
        stream/0

      


    


    
      
        stream_state/0

      


    





  
    Functions
  


    
      
        buffer_send(Stream, Data)

      


        Append data to the send buffer without actually sending.



    


    
      
        bytes_received(Stream)

      


        Return the total bytes received on this stream so far.



    


    
      
        bytes_sent(Stream)

      


        Return the total bytes sent on this stream so far.



    


    
      
        close(Stream)

      


        Immediately close both sides of the stream.



    


    
      
        close_local(Stream)

      


        Half-close the local (write) side of the stream.



    


    
      
        close_remote(Stream)

      


        Half-close the remote (read) side of the stream. Equivalent to receive_fin/1.



    


    
      
        flush_recv_buffer(Stream)

      


        Return and clear the receive buffer.



    


    
      
        flush_send_buffer(Stream)

      


        Return and clear the send buffer.



    


    
      
        id(Stream)

      


        Return the stream ID.



    


    
      
        initiator(StreamId)

      


        Derive the initiator (client or server) from a stream ID.



    


    
      
        is_bidi(Stream)

      


        Return true if the stream or stream ID is bidirectional.



    


    
      
        is_client_initiated(StreamId)

      


        Return true if the stream ID was initiated by the client.



    


    
      
        is_open(Stream)

      


        Return true if the stream is not fully closed.



    


    
      
        is_readable(Stream)

      


        Return true if the remote side can still send data on this stream.



    


    
      
        is_server_initiated(StreamId)

      


        Return true if the stream ID was initiated by the server.



    


    
      
        is_uni(Stream)

      


        Return true if the stream or stream ID is unidirectional.



    


    
      
        is_writable(Stream)

      


        Return true if the local side can still write to this stream.



    


    
      
        new(Id, Type, Window)

      


        Create a new stream with symmetric send/recv windows.



    


    
      
        new(Id, Type, SendWindow, RecvWindow)

      


        Create a new stream with separate send and recv window sizes.



    


    
      
        peer_stop_sending(Stream, ErrorCode)

      


        Record a STOP_SENDING from the peer, blocking our write side. Returns {error, duplicate} if already received (draft-14 s6.3).



    


    
      
        receive_data(Stream, Data)

      


        Record received data, updating flow control counters and the recv buffer.



    


    
      
        receive_fin(Stream)

      


        Record that the remote side sent FIN, transitioning the stream state.



    


    
      
        recv_buffer(Stream)

      


        Return the pending receive buffer contents.



    


    
      
        recv_window(Stream)

      


        Return the receive flow-control window size.



    


    
      
        reset(Stream, ErrorCode)

      


        Reset the stream with the given error code, discarding the send buffer.



    


    
      
        send(Stream, Data)

      


        Send data on the stream, respecting flow control. Returns the bytes actually sent.



    


    
      
        send_buffer(Stream)

      


        Return the pending send buffer contents.



    


    
      
        send_window(Stream)

      


        Return the send flow-control window size.



    


    
      
        state(Stream)

      


        Return the current stream state (open, half_closed_local, half_closed_remote, closed).



    


    
      
        stop_sending(Stream, ErrorCode)

      


        Record that we sent STOP_SENDING to the peer, shutting our read side.



    


    
      
        stream_type(StreamId)

      


        Derive the stream type (bidi or uni) from a stream ID.



    


    
      
        type(Stream)

      


        Return the stream type: bidi or uni.



    


    
      
        update_recv_window(Stream, NewWindow)

      


        Set a new receive flow-control window size.



    


    
      
        update_send_window(Stream, NewWindow)

      


        Set a new send flow-control window size.



    





      


      
        Types


        


  
    
      
    
    
      stream/0



        
          
        

    

  


  

      

          -opaque stream()


      



  



  
    
      
    
    
      stream_state/0



        
          
        

    

  


  

      

          -type stream_state() :: open | half_closed_local | half_closed_remote | closed.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      buffer_send(Stream, Data)



        
          
        

    

  


  

      

          -spec buffer_send(stream(), binary()) -> stream().


      


Append data to the send buffer without actually sending.

  



  
    
      
    
    
      bytes_received(Stream)



        
          
        

    

  


  

      

          -spec bytes_received(stream()) -> non_neg_integer().


      


Return the total bytes received on this stream so far.

  



  
    
      
    
    
      bytes_sent(Stream)



        
          
        

    

  


  

      

          -spec bytes_sent(stream()) -> non_neg_integer().


      


Return the total bytes sent on this stream so far.

  



  
    
      
    
    
      close(Stream)



        
          
        

    

  


  

      

          -spec close(stream()) -> stream().


      


Immediately close both sides of the stream.

  



  
    
      
    
    
      close_local(Stream)



        
          
        

    

  


  

      

          -spec close_local(stream()) -> {ok, stream()} | {error, term()}.


      


Half-close the local (write) side of the stream.

  



  
    
      
    
    
      close_remote(Stream)



        
          
        

    

  


  

      

          -spec close_remote(stream()) -> {ok, stream()} | {error, term()}.


      


Half-close the remote (read) side of the stream. Equivalent to receive_fin/1.

  



  
    
      
    
    
      flush_recv_buffer(Stream)



        
          
        

    

  


  

      

          -spec flush_recv_buffer(stream()) -> {binary(), stream()}.


      


Return and clear the receive buffer.

  



  
    
      
    
    
      flush_send_buffer(Stream)



        
          
        

    

  


  

      

          -spec flush_send_buffer(stream()) -> {binary(), stream()}.


      


Return and clear the send buffer.

  



  
    
      
    
    
      id(Stream)



        
          
        

    

  


  

      

          -spec id(stream()) -> non_neg_integer().


      


Return the stream ID.

  



  
    
      
    
    
      initiator(StreamId)



        
          
        

    

  


  

      

          -spec initiator(non_neg_integer()) -> client | server.


      


Derive the initiator (client or server) from a stream ID.

  



  
    
      
    
    
      is_bidi(Stream)



        
          
        

    

  


  

      

          -spec is_bidi(non_neg_integer() | stream()) -> boolean().


      


Return true if the stream or stream ID is bidirectional.

  



  
    
      
    
    
      is_client_initiated(StreamId)



        
          
        

    

  


  

      

          -spec is_client_initiated(non_neg_integer()) -> boolean().


      


Return true if the stream ID was initiated by the client.

  



  
    
      
    
    
      is_open(Stream)



        
          
        

    

  


  

      

          -spec is_open(stream()) -> boolean().


      


Return true if the stream is not fully closed.

  



  
    
      
    
    
      is_readable(Stream)



        
          
        

    

  


  

      

          -spec is_readable(stream()) -> boolean().


      


Return true if the remote side can still send data on this stream.

  



  
    
      
    
    
      is_server_initiated(StreamId)



        
          
        

    

  


  

      

          -spec is_server_initiated(non_neg_integer()) -> boolean().


      


Return true if the stream ID was initiated by the server.

  



  
    
      
    
    
      is_uni(Stream)



        
          
        

    

  


  

      

          -spec is_uni(non_neg_integer() | stream()) -> boolean().


      


Return true if the stream or stream ID is unidirectional.

  



  
    
      
    
    
      is_writable(Stream)



        
          
        

    

  


  

      

          -spec is_writable(stream()) -> boolean().


      


Return true if the local side can still write to this stream.

  



  
    
      
    
    
      new(Id, Type, Window)



        
          
        

    

  


  

      

          -spec new(non_neg_integer(), bidi | uni, non_neg_integer()) -> stream().


      


Create a new stream with symmetric send/recv windows.

  



  
    
      
    
    
      new(Id, Type, SendWindow, RecvWindow)



        
          
        

    

  


  

      

          -spec new(non_neg_integer(), bidi | uni, non_neg_integer(), non_neg_integer()) -> stream().


      


Create a new stream with separate send and recv window sizes.

  



  
    
      
    
    
      peer_stop_sending(Stream, ErrorCode)



        
          
        

    

  


  

      

          -spec peer_stop_sending(stream(), non_neg_integer()) -> {ok, stream()} | {error, duplicate}.


      


Record a STOP_SENDING from the peer, blocking our write side. Returns {error, duplicate} if already received (draft-14 s6.3).

  



  
    
      
    
    
      receive_data(Stream, Data)



        
          
        

    

  


  

      

          -spec receive_data(stream(), binary()) -> {ok, stream()} | {error, term()}.


      


Record received data, updating flow control counters and the recv buffer.

  



  
    
      
    
    
      receive_fin(Stream)



        
          
        

    

  


  

      

          -spec receive_fin(stream()) -> {ok, stream()} | {error, term()}.


      


Record that the remote side sent FIN, transitioning the stream state.

  



  
    
      
    
    
      recv_buffer(Stream)



        
          
        

    

  


  

      

          -spec recv_buffer(stream()) -> binary().


      


Return the pending receive buffer contents.

  



  
    
      
    
    
      recv_window(Stream)



        
          
        

    

  


  

      

          -spec recv_window(stream()) -> non_neg_integer().


      


Return the receive flow-control window size.

  



  
    
      
    
    
      reset(Stream, ErrorCode)



        
          
        

    

  


  

      

          -spec reset(stream(), non_neg_integer()) -> stream().


      


Reset the stream with the given error code, discarding the send buffer.

  



  
    
      
    
    
      send(Stream, Data)



        
          
        

    

  


  

      

          -spec send(stream(), binary()) -> {ok, binary(), stream()} | {error, term()}.


      


Send data on the stream, respecting flow control. Returns the bytes actually sent.

  



  
    
      
    
    
      send_buffer(Stream)



        
          
        

    

  


  

      

          -spec send_buffer(stream()) -> binary().


      


Return the pending send buffer contents.

  



  
    
      
    
    
      send_window(Stream)



        
          
        

    

  


  

      

          -spec send_window(stream()) -> non_neg_integer().


      


Return the send flow-control window size.

  



  
    
      
    
    
      state(Stream)



        
          
        

    

  


  

      

          -spec state(stream()) -> stream_state().


      


Return the current stream state (open, half_closed_local, half_closed_remote, closed).

  



  
    
      
    
    
      stop_sending(Stream, ErrorCode)



        
          
        

    

  


  

      

          -spec stop_sending(stream(), non_neg_integer()) -> stream().


      


Record that we sent STOP_SENDING to the peer, shutting our read side.

  



  
    
      
    
    
      stream_type(StreamId)



        
          
        

    

  


  

      

          -spec stream_type(non_neg_integer()) -> bidi | uni.


      


Derive the stream type (bidi or uni) from a stream ID.

  



  
    
      
    
    
      type(Stream)



        
          
        

    

  


  

      

          -spec type(stream()) -> bidi | uni.


      


Return the stream type: bidi or uni.

  



  
    
      
    
    
      update_recv_window(Stream, NewWindow)



        
          
        

    

  


  

      

          -spec update_recv_window(stream(), non_neg_integer()) -> stream().


      


Set a new receive flow-control window size.

  



  
    
      
    
    
      update_send_window(Stream, NewWindow)



        
          
        

    

  


  

      

          -spec update_send_window(stream(), non_neg_integer()) -> stream().


      


Set a new send flow-control window size.

  


        

      


  

    
webtransport_h3 
    



      
Minimal runtime wrapper for an HTTP/3 WebTransport session.
The HTTP/3 CONNECT stream is managed through quic_h3. Native WebTransport streams and datagrams use the underlying QUIC connection.

      


      
        Summary


  
    Types
  


    
      
        state/0

      


    





  
    Functions
  


    
      
        close_session(State, ErrorCode, Reason)

      


        Send a CLOSE_WEBTRANSPORT_SESSION capsule and FIN the CONNECT stream.



    


    
      
        decode_datagram(Bin)

      


        Decode an incoming QUIC datagram into session ID and payload.



    


    
      
        decode_stream_header(Bin)

      


        Decode the session ID and stream kind from the start of an incoming stream.



    


    
      
        drain_session(State)

      


        Send a DRAIN_WEBTRANSPORT_SESSION capsule to signal graceful shutdown.



    


    
      
        h3_conn(State)

      


        Return the HTTP/3 connection pid.



    


    
      
        new(H3Conn, SessionId)

      


        Create a new H3 transport state with no router.



    


    
      
        new(H3Conn, SessionId, Router)

      


        Create a new H3 transport state, optionally attaching a stream router.



    


    
      
        open_bidi_stream(State)

      


        Open a new bidirectional WebTransport stream on the QUIC connection.



    


    
      
        open_uni_stream(State)

      


        Open a new unidirectional WebTransport stream on the QUIC connection.



    


    
      
        peer_settings(State)

      


        Return the peer's advertised WebTransport settings.



    


    
      
        quic_conn(State)

      


        Return the underlying QUIC connection pid.



    


    
      
        reset_stream(State, StreamId, ErrorCode, ReliableSize)

      


        Reset a stream with the given application error code mapped to the QUIC error space.



    


    
      
        router(State)

      


        Return the stream router pid, or undefined if none is set.



    


    
      
        send(State, StreamId, Data, Fin)

      


        Send data on a stream. Routes through H3 for the CONNECT stream, QUIC for native streams.



    


    
      
        send_datagram(State, Data)

      


        Send an unreliable datagram, prefixed with the quarter stream ID.



    


    
      
        session_id(State)

      


        Return the WebTransport session ID (the CONNECT stream ID).



    


    
      
        stop_sending(State, StreamId, ErrorCode)

      


        Request that the peer stop sending on a stream with the given error code.



    


    
      
        with_peer_settings(State, PeerSettings)

      


        Return a new state with updated peer settings.



    


    
      
        with_router(State, Router)

      


        Return a new state with the given stream router pid.



    





      


      
        Types


        


  
    
      
    
    
      state/0



        
          
        

    

  


  

      

          -opaque state()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close_session(State, ErrorCode, Reason)



        
          
        

    

  


  

      

          -spec close_session(state(), non_neg_integer(), binary()) -> ok | {error, term()}.


      


Send a CLOSE_WEBTRANSPORT_SESSION capsule and FIN the CONNECT stream.

  



  
    
      
    
    
      decode_datagram(Bin)



        
          
        

    

  


  

      

          -spec decode_datagram(binary()) ->
                         {ok, non_neg_integer(), binary()} | {more, pos_integer()} | {error, term()}.


      


Decode an incoming QUIC datagram into session ID and payload.

  



  
    
      
    
    
      decode_stream_header(Bin)



        
          
        

    

  


  

      

          -spec decode_stream_header(binary()) ->
                              {ok, non_neg_integer(), wt_h3_capsule:stream_kind(), binary()} |
                              {more, pos_integer()} |
                              {error, term()}.


      


Decode the session ID and stream kind from the start of an incoming stream.

  



  
    
      
    
    
      drain_session(State)



        
          
        

    

  


  

      

          -spec drain_session(state()) -> ok | {error, term()}.


      


Send a DRAIN_WEBTRANSPORT_SESSION capsule to signal graceful shutdown.

  



  
    
      
    
    
      h3_conn(State)



        
          
        

    

  


  

      

          -spec h3_conn(state()) -> pid().


      


Return the HTTP/3 connection pid.

  



  
    
      
    
    
      new(H3Conn, SessionId)



        
          
        

    

  


  

      

          -spec new(pid(), non_neg_integer()) -> state().


      


Create a new H3 transport state with no router.

  



  
    
      
    
    
      new(H3Conn, SessionId, Router)



        
          
        

    

  


  

      

          -spec new(pid(), non_neg_integer(), undefined | pid()) -> state().


      


Create a new H3 transport state, optionally attaching a stream router.

  



  
    
      
    
    
      open_bidi_stream(State)



        
          
        

    

  


  

      

          -spec open_bidi_stream(state()) -> {ok, non_neg_integer(), state()} | {error, term()}.


      


Open a new bidirectional WebTransport stream on the QUIC connection.

  



  
    
      
    
    
      open_uni_stream(State)



        
          
        

    

  


  

      

          -spec open_uni_stream(state()) -> {ok, non_neg_integer(), state()} | {error, term()}.


      


Open a new unidirectional WebTransport stream on the QUIC connection.

  



  
    
      
    
    
      peer_settings(State)



        
          
        

    

  


  

      

          -spec peer_settings(state()) -> map().


      


Return the peer's advertised WebTransport settings.

  



  
    
      
    
    
      quic_conn(State)



        
          
        

    

  


  

      

          -spec quic_conn(state()) -> pid().


      


Return the underlying QUIC connection pid.

  



  
    
      
    
    
      reset_stream(State, StreamId, ErrorCode, ReliableSize)



        
          
        

    

  


  

      

          -spec reset_stream(state(), non_neg_integer(), non_neg_integer(), non_neg_integer()) ->
                      ok | {error, term()}.


      


Reset a stream with the given application error code mapped to the QUIC error space.

  



  
    
      
    
    
      router(State)



        
          
        

    

  


  

      

          -spec router(state()) -> undefined | pid().


      


Return the stream router pid, or undefined if none is set.

  



  
    
      
    
    
      send(State, StreamId, Data, Fin)



        
          
        

    

  


  

      

          -spec send(state(), non_neg_integer(), iodata(), boolean()) -> ok | {error, term()}.


      


Send data on a stream. Routes through H3 for the CONNECT stream, QUIC for native streams.

  



  
    
      
    
    
      send_datagram(State, Data)



        
          
        

    

  


  

      

          -spec send_datagram(state(), binary()) -> ok | {error, term()}.


      


Send an unreliable datagram, prefixed with the quarter stream ID.

  



  
    
      
    
    
      session_id(State)



        
          
        

    

  


  

      

          -spec session_id(state()) -> non_neg_integer().


      


Return the WebTransport session ID (the CONNECT stream ID).

  



  
    
      
    
    
      stop_sending(State, StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec stop_sending(state(), non_neg_integer(), non_neg_integer()) -> ok | {error, term()}.


      


Request that the peer stop sending on a stream with the given error code.

  



  
    
      
    
    
      with_peer_settings(State, PeerSettings)



        
          
        

    

  


  

      

          -spec with_peer_settings(state(), map()) -> state().


      


Return a new state with updated peer settings.

  



  
    
      
    
    
      with_router(State, Router)



        
          
        

    

  


  

      

          -spec with_router(state(), undefined | pid()) -> state().


      


Return a new state with the given stream router pid.

  


        

      


  

    
webtransport_h3_router 
    



      
Per-H3-connection router for WebTransport extension events.
Owns claimed-stream and HTTP-datagram events emitted by quic_h3 for one H3 connection, and demultiplexes them to the right WebTransport session by the session-id varint that prefixes each stream / quarter-stream-id that prefixes each datagram.

      


      
        Summary


  
    Functions
  


    
      
        client_connect(Router, Host, Port, H3Opts)

      


        Connect to an H3 server. The router becomes the H3 connection owner.



    


    
      
        get_h3_conn(Router)

      


        Return the H3 connection pid, or undefined if not yet connected.



    


    
      
        handle_call(_, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Msg, State)

      


    


    
      
        init(_)

      


    


    
      
        open_bidi_stream(Router, SessionId)

      


        Open a client-initiated WT bidi stream, sending the session-id header atomically.



    


    
      
        register_session(Router, SessionId, SessionPid)

      


        Register a session pid for the given session ID.



    


    
      
        set_passthrough(Router, Pid)

      


        Set or clear the passthrough pid for unhandled H3 events.



    


    
      
        start(Passthrough)

      


        Start an unlinked router with the given passthrough target.



    


    
      
        start_link()

      


        Start a router with no passthrough target.



    


    
      
        start_link(Passthrough)

      


        Start a linked router, forwarding unhandled H3 events to Passthrough.



    


    
      
        terminate(Reason, State)

      


    


    
      
        unregister_session(Router, SessionId)

      


        Remove the session registration for the given session ID.



    





      


      
        Functions


        


  
    
      
    
    
      client_connect(Router, Host, Port, H3Opts)



        
          
        

    

  


  

      

          -spec client_connect(pid(), string() | binary() | inet:ip_address(), inet:port_number(), map()) ->
                        {ok, pid()} | {error, term()}.


      


Connect to an H3 server. The router becomes the H3 connection owner.

  



  
    
      
    
    
      get_h3_conn(Router)



        
          
        

    

  


  

      

          -spec get_h3_conn(pid()) -> undefined | pid().


      


Return the H3 connection pid, or undefined if not yet connected.

  



  
    
      
    
    
      handle_call(_, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      open_bidi_stream(Router, SessionId)



        
          
        

    

  


  

      

          -spec open_bidi_stream(pid(), non_neg_integer()) -> {ok, non_neg_integer()} | {error, term()}.


      


Open a client-initiated WT bidi stream, sending the session-id header atomically.

  



  
    
      
    
    
      register_session(Router, SessionId, SessionPid)



        
          
        

    

  


  

      

          -spec register_session(pid(), non_neg_integer(), pid()) -> ok.


      


Register a session pid for the given session ID.

  



  
    
      
    
    
      set_passthrough(Router, Pid)



        
          
        

    

  


  

      

          -spec set_passthrough(pid(), undefined | pid()) -> ok.


      


Set or clear the passthrough pid for unhandled H3 events.

  



  
    
      
    
    
      start(Passthrough)



        
          
        

    

  


  

      

          -spec start(undefined | pid()) -> {ok, pid()}.


      


Start an unlinked router with the given passthrough target.

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()}.


      


Start a router with no passthrough target.

  



  
    
      
    
    
      start_link(Passthrough)



        
          
        

    

  


  

      

          -spec start_link(undefined | pid()) -> {ok, pid()}.


      


Start a linked router, forwarding unhandled H3 events to Passthrough.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      unregister_session(Router, SessionId)



        
          
        

    

  


  

      

          -spec unregister_session(pid(), non_neg_integer()) -> ok.


      


Remove the session registration for the given session ID.

  


        

      


  

    
wt_h3 
    



      
HTTP/3 WebTransport protocol helpers.
This module bridges the generic HTTP/3 connection layer from quic_h3 with WebTransport-specific session negotiation and capsule handling.

      


      
        Summary


  
    Types
  


    
      
        compat_mode/0

      


    


    
      
        headers/0

      


    





  
    Functions
  


    
      
        close_session(H3Conn, SessionId, ErrorCode, Reason)

      


        Send a CLOSE_WEBTRANSPORT_SESSION capsule on the CONNECT stream.



    


    
      
        default_settings()

          deprecated

      


    


    
      
        default_settings(_)

      


        Return default H3 settings for the given compatibility mode.



    


    
      
        detect_compat_mode(Headers)

      


        Determine the compat mode (latest or legacy) from incoming CONNECT headers.



    


    
      
        drain_session(H3Conn, SessionId)

      


        Send a DRAIN_WEBTRANSPORT_SESSION capsule to signal graceful shutdown.



    


    
      
        is_success_response(Headers)

      


        Return true if the response headers contain a 2xx status code.



    


    
      
        request_headers(Authority, Path)

      


        Build WebTransport CONNECT request headers for the latest draft.



    


    
      
        request_headers(Authority, Path, ExtraHeaders)

      


        Build WebTransport CONNECT request headers with additional custom headers.



    


    
      
        request_headers(Authority, Path, ExtraHeaders, _)

      


        Build WebTransport CONNECT request headers for the specified compat mode.



    


    
      
        request_session(H3Conn, Authority, Path, ExtraHeaders)

      


        Send a WebTransport CONNECT request on the H3 connection, returning the stream ID.



    


    
      
        request_session(H3Conn, Authority, Path, ExtraHeaders, CompatMode)

      


        Send a WebTransport CONNECT request using the given compat mode.



    


    
      
        response_status(Headers)

      


        Extract the numeric HTTP status code from response headers.



    


    
      
        send_capsule(H3Conn, SessionId, Capsule)

      


        Encode and send a capsule on the CONNECT stream for the given session.



    


    
      
        validate_wt_support(H3Conn, QuicConn)

      


        Check that the peer advertises WebTransport support (latest draft).



    


    
      
        validate_wt_support(H3Conn, QuicConn, CompatMode)

      


        Check that the peer advertises WebTransport support for the given compat mode.



    





      


      
        Types


        


  
    
      
    
    
      compat_mode/0



        
          
        

    

  


  

      

          -type compat_mode() :: latest | legacy_browser_compat.


      



  



  
    
      
    
    
      headers/0



        
          
        

    

  


  

      

          -type headers() :: [{binary(), binary()}].


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close_session(H3Conn, SessionId, ErrorCode, Reason)



        
          
        

    

  


  

      

          -spec close_session(pid(), non_neg_integer(), non_neg_integer(), binary()) -> ok | {error, term()}.


      


Send a CLOSE_WEBTRANSPORT_SESSION capsule on the CONNECT stream.

  



  
    
      
    
    
      default_settings()



        
          
        

    

  


    
      This function is deprecated. Use default_settings/1 with an explicit compat_mode. Retained for the eunit suite and external callers that haven't migrated. Returns the latest-spec settings..
    


  

      

          -spec default_settings() -> map().


      



  



  
    
      
    
    
      default_settings(_)



        
          
        

    

  


  

      

          -spec default_settings(compat_mode()) -> map().


      


Return default H3 settings for the given compatibility mode.

  



  
    
      
    
    
      detect_compat_mode(Headers)



        
          
        

    

  


  

      

          -spec detect_compat_mode(headers()) -> {ok, compat_mode()} | {error, term()}.


      


Determine the compat mode (latest or legacy) from incoming CONNECT headers.

  



  
    
      
    
    
      drain_session(H3Conn, SessionId)



        
          
        

    

  


  

      

          -spec drain_session(pid(), non_neg_integer()) -> ok | {error, term()}.


      


Send a DRAIN_WEBTRANSPORT_SESSION capsule to signal graceful shutdown.

  



  
    
      
    
    
      is_success_response(Headers)



        
          
        

    

  


  

      

          -spec is_success_response(headers()) -> boolean().


      


Return true if the response headers contain a 2xx status code.

  



  
    
      
    
    
      request_headers(Authority, Path)



        
          
        

    

  


  

      

          -spec request_headers(binary(), binary()) -> headers().


      


Build WebTransport CONNECT request headers for the latest draft.

  



  
    
      
    
    
      request_headers(Authority, Path, ExtraHeaders)



        
          
        

    

  


  

      

          -spec request_headers(binary(), binary(), headers()) -> headers().


      


Build WebTransport CONNECT request headers with additional custom headers.

  



  
    
      
    
    
      request_headers(Authority, Path, ExtraHeaders, _)



        
          
        

    

  


  

      

          -spec request_headers(binary(), binary(), headers(), compat_mode()) -> headers().


      


Build WebTransport CONNECT request headers for the specified compat mode.

  



  
    
      
    
    
      request_session(H3Conn, Authority, Path, ExtraHeaders)



        
          
        

    

  


  

      

          -spec request_session(pid(), binary(), binary(), headers()) -> {ok, non_neg_integer()} | {error, term()}.


      


Send a WebTransport CONNECT request on the H3 connection, returning the stream ID.

  



  
    
      
    
    
      request_session(H3Conn, Authority, Path, ExtraHeaders, CompatMode)



        
          
        

    

  


  

      

          -spec request_session(pid(), binary(), binary(), headers(), compat_mode()) ->
                         {ok, non_neg_integer()} | {error, term()}.


      


Send a WebTransport CONNECT request using the given compat mode.

  



  
    
      
    
    
      response_status(Headers)



        
          
        

    

  


  

      

          -spec response_status(headers()) -> {ok, non_neg_integer()} | {error, term()}.


      


Extract the numeric HTTP status code from response headers.

  



  
    
      
    
    
      send_capsule(H3Conn, SessionId, Capsule)



        
          
        

    

  


  

      

          -spec send_capsule(pid(), non_neg_integer(), wt_h3_capsule:capsule()) -> ok | {error, term()}.


      


Encode and send a capsule on the CONNECT stream for the given session.

  



  
    
      
    
    
      validate_wt_support(H3Conn, QuicConn)



        
          
        

    

  


  

      

          -spec validate_wt_support(pid(), pid()) -> ok | {error, term()}.


      


Check that the peer advertises WebTransport support (latest draft).

  



  
    
      
    
    
      validate_wt_support(H3Conn, QuicConn, CompatMode)



        
          
        

    

  


  

      

          -spec validate_wt_support(pid(), pid(), compat_mode()) -> ok | {error, term()}.


      


Check that the peer advertises WebTransport support for the given compat mode.

  


        

      


  

    
wt_h3_capsule 
    



      
HTTP/3 WebTransport capsules and stream/datagram headers.
HTTP/3 WebTransport uses: - capsules on the CONNECT stream for session control and flow control - native QUIC stream headers for data streams - HTTP Datagram framing for unreliable datagrams

      


      
        Summary


  
    Types
  


    
      
        capsule/0

      


    


    
      
        stream_kind/0

      


    





  
    Functions
  


    
      
        close_session(ErrorCode)

      


        Construct a CLOSE_SESSION capsule with the given error code and no reason.



    


    
      
        close_session(ErrorCode, Reason)

      


        Construct a CLOSE_SESSION capsule with the given error code and reason. draft-15 §5: the Reason field MUST be at most 1024 UTF-8 bytes.



    


    
      
        data_blocked(Limit)

      


        Construct a DATA_BLOCKED capsule indicating the connection-level limit reached.



    


    
      
        decode(Bin)

      


        Decode the first capsule from a binary, returning the capsule and remaining bytes.



    


    
      
        decode_all(Bin)

      


        Decode all capsules from a binary, returning the list and any trailing bytes.



    


    
      
        decode_datagram(Bin)

      


        Decode an HTTP Datagram, returning the session ID and payload.



    


    
      
        decode_stream_header(Bin)

      


        Decode a WebTransport stream header, returning the session ID and stream kind.



    


    
      
        drain_session()

      


        Construct a DRAIN_SESSION capsule to signal graceful shutdown.



    


    
      
        encode(_)

      


        Encode a capsule record into its wire-format binary.



    


    
      
        encode_bidi_stream_header(SessionId)

      


        Encode a bidirectional WebTransport stream header for the given session.



    


    
      
        encode_datagram(SessionId, Data)

      


        Encode an HTTP Datagram payload with the quarter stream ID prefix.



    


    
      
        encode_uni_stream_header(SessionId)

      


        Encode a unidirectional WebTransport stream header for the given session.



    


    
      
        max_data(Limit)

      


        Construct a MAX_DATA capsule with the given connection-level limit.



    


    
      
        max_streams_bidi(Limit)

      


        Construct a MAX_STREAMS capsule for bidirectional streams.



    


    
      
        max_streams_uni(Limit)

      


        Construct a MAX_STREAMS capsule for unidirectional streams.



    


    
      
        quarter_stream_id(SessionId)

      


        Convert a session ID to its quarter stream ID for datagram framing.



    


    
      
        session_id_from_quarter_stream_id(QuarterStreamId)

      


        Convert a quarter stream ID back to the original session ID.



    


    
      
        streams_blocked_bidi(Limit)

      


        Construct a STREAMS_BLOCKED capsule for bidirectional streams.



    


    
      
        streams_blocked_uni(Limit)

      


        Construct a STREAMS_BLOCKED capsule for unidirectional streams.



    


    
      
        type_name(N)

      


        Return the human-readable atom for a capsule type code.



    





      


      
        Types


        


  
    
      
    
    
      capsule/0



        
          
        

    

  


  

      

          -type capsule() ::
          {max_data, non_neg_integer()} |
          {data_blocked, non_neg_integer()} |
          {max_streams_bidi, non_neg_integer()} |
          {max_streams_uni, non_neg_integer()} |
          {streams_blocked_bidi, non_neg_integer()} |
          {streams_blocked_uni, non_neg_integer()} |
          {close_session, non_neg_integer(), binary()} |
          {drain_session} |
          {unknown, non_neg_integer(), binary()}.


      



  



  
    
      
    
    
      stream_kind/0



        
          
        

    

  


  

      

          -type stream_kind() :: bidi | uni.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close_session(ErrorCode)



        
          
        

    

  


  

      

          -spec close_session(non_neg_integer()) -> capsule().


      


Construct a CLOSE_SESSION capsule with the given error code and no reason.

  



  
    
      
    
    
      close_session(ErrorCode, Reason)



        
          
        

    

  


  

      

          -spec close_session(non_neg_integer(), binary()) -> capsule() | {error, reason_too_long}.


      


Construct a CLOSE_SESSION capsule with the given error code and reason. draft-15 §5: the Reason field MUST be at most 1024 UTF-8 bytes.

  



  
    
      
    
    
      data_blocked(Limit)



        
          
        

    

  


  

      

          -spec data_blocked(non_neg_integer()) -> capsule().


      


Construct a DATA_BLOCKED capsule indicating the connection-level limit reached.

  



  
    
      
    
    
      decode(Bin)



        
          
        

    

  


  

      

          -spec decode(binary()) -> {ok, capsule(), binary()} | {more, pos_integer()} | {error, term()}.


      


Decode the first capsule from a binary, returning the capsule and remaining bytes.

  



  
    
      
    
    
      decode_all(Bin)



        
          
        

    

  


  

      

          -spec decode_all(binary()) -> {ok, [capsule()], binary()} | {error, term()}.


      


Decode all capsules from a binary, returning the list and any trailing bytes.

  



  
    
      
    
    
      decode_datagram(Bin)



        
          
        

    

  


  

      

          -spec decode_datagram(binary()) ->
                         {ok, non_neg_integer(), binary()} | {more, pos_integer()} | {error, term()}.


      


Decode an HTTP Datagram, returning the session ID and payload.

  



  
    
      
    
    
      decode_stream_header(Bin)



        
          
        

    

  


  

      

          -spec decode_stream_header(binary()) ->
                              {ok, non_neg_integer(), stream_kind(), binary()} |
                              {more, pos_integer()} |
                              {error, term()}.


      


Decode a WebTransport stream header, returning the session ID and stream kind.

  



  
    
      
    
    
      drain_session()



        
          
        

    

  


  

      

          -spec drain_session() -> capsule().


      


Construct a DRAIN_SESSION capsule to signal graceful shutdown.

  



  
    
      
    
    
      encode(_)



        
          
        

    

  


  

      

          -spec encode(capsule()) -> binary().


      


Encode a capsule record into its wire-format binary.

  



  
    
      
    
    
      encode_bidi_stream_header(SessionId)



        
          
        

    

  


  

      

          -spec encode_bidi_stream_header(non_neg_integer()) -> binary().


      


Encode a bidirectional WebTransport stream header for the given session.

  



  
    
      
    
    
      encode_datagram(SessionId, Data)



        
          
        

    

  


  

      

          -spec encode_datagram(non_neg_integer(), binary()) -> binary().


      


Encode an HTTP Datagram payload with the quarter stream ID prefix.

  



  
    
      
    
    
      encode_uni_stream_header(SessionId)



        
          
        

    

  


  

      

          -spec encode_uni_stream_header(non_neg_integer()) -> binary().


      


Encode a unidirectional WebTransport stream header for the given session.

  



  
    
      
    
    
      max_data(Limit)



        
          
        

    

  


  

      

          -spec max_data(non_neg_integer()) -> capsule().


      


Construct a MAX_DATA capsule with the given connection-level limit.

  



  
    
      
    
    
      max_streams_bidi(Limit)



        
          
        

    

  


  

      

          -spec max_streams_bidi(non_neg_integer()) -> capsule().


      


Construct a MAX_STREAMS capsule for bidirectional streams.

  



  
    
      
    
    
      max_streams_uni(Limit)



        
          
        

    

  


  

      

          -spec max_streams_uni(non_neg_integer()) -> capsule().


      


Construct a MAX_STREAMS capsule for unidirectional streams.

  



  
    
      
    
    
      quarter_stream_id(SessionId)



        
          
        

    

  


  

      

          -spec quarter_stream_id(non_neg_integer()) -> non_neg_integer().


      


Convert a session ID to its quarter stream ID for datagram framing.

  



  
    
      
    
    
      session_id_from_quarter_stream_id(QuarterStreamId)



        
          
        

    

  


  

      

          -spec session_id_from_quarter_stream_id(non_neg_integer()) -> non_neg_integer().


      


Convert a quarter stream ID back to the original session ID.

  



  
    
      
    
    
      streams_blocked_bidi(Limit)



        
          
        

    

  


  

      

          -spec streams_blocked_bidi(non_neg_integer()) -> capsule().


      


Construct a STREAMS_BLOCKED capsule for bidirectional streams.

  



  
    
      
    
    
      streams_blocked_uni(Limit)



        
          
        

    

  


  

      

          -spec streams_blocked_uni(non_neg_integer()) -> capsule().


      


Construct a STREAMS_BLOCKED capsule for unidirectional streams.

  



  
    
      
    
    
      type_name(N)



        
          
        

    

  


  

      

          -spec type_name(non_neg_integer()) -> atom() | non_neg_integer().


      


Return the human-readable atom for a capsule type code.

  


        

      


  

    
webtransport_h2 
    



      
HTTP/2 WebTransport runtime wrapper.
WebTransport over HTTP/2 uses a single CONNECT stream to multiplex all WebTransport data through capsules. This module manages the CONNECT stream and handles capsule encoding/decoding.
Key differences from HTTP/3 transport:
	All streams are multiplexed over one HTTP/2 stream using capsules
	Flow control is managed via capsules, not native QUIC flow control
	Datagrams use the DATAGRAM capsule type

See also: wt_h2_capsule.

      


      
        Summary


  
    Types
  


    
      
        state/0

      


    





  
    Functions
  


    
      
        close_session(State, ErrorCode, Reason)

      


        Send a CLOSE_WEBTRANSPORT_SESSION capsule and FIN the CONNECT stream.



    


    
      
        connect(Host, Port, Path, Opts)

      


        Establish an HTTP/2 WebTransport session to the given host, port, and path.



    


    
      
        connect_stream_id(State)

      


        Return the HTTP/2 CONNECT stream ID used for this session.



    


    
      
        decode_capsule(Bin)

      


        Decode a single capsule from the binary buffer, returning any remainder.



    


    
      
        decode_capsules(Bin)

      


        Decode all complete capsules from the binary buffer, returning the unparsed tail.



    


    
      
        drain_session(State)

      


        Send a DRAIN_WEBTRANSPORT_SESSION capsule to signal graceful shutdown.



    


    
      
        h2_conn(State)

      


        Return the HTTP/2 connection pid.



    


    
      
        is_success_response(Headers)

      


        Return true if the response headers contain a 2xx status code.



    


    
      
        new(H2Conn, ConnectStreamId)

      


        Create a new H2 transport state for the given CONNECT stream.



    


    
      
        open_stream(State, StreamId, Type)

      


        No-op: H2 streams are implicitly opened when first used via capsules.



    


    
      
        peer_settings(State)

      


        Return the peer's advertised WebTransport settings.



    


    
      
        request_headers(Authority, Path)

      


        Build CONNECT request headers for an H2 WebTransport session.



    


    
      
        request_headers(Authority, Path, ExtraHeaders)

      


        Build CONNECT request headers with additional custom headers.



    


    
      
        reset_stream(State, StreamId, ErrorCode)

      


        Reset a multiplexed stream by sending a WT_RESET_STREAM capsule.



    


    
      
        send(State, StreamId, Data, Fin)

      


        Send data on a multiplexed stream via a WT_STREAM capsule.



    


    
      
        send_capsule(State, Capsule)

      


        Write a pre-built capsule on the CONNECT stream (e.g. for flow-control signalling).



    


    
      
        send_datagram(State, Data)

      


        Send an unreliable datagram via the DATAGRAM capsule type.



    


    
      
        stop_sending(State, StreamId, ErrorCode)

      


        Request the peer stop sending on a stream via a WT_STOP_SENDING capsule.



    


    
      
        with_peer_settings(State, PeerSettings)

      


        Return a new state with updated peer settings.



    





      


      
        Types


        


  
    
      
    
    
      state/0



        
          
        

    

  


  

      

          -opaque state()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close_session(State, ErrorCode, Reason)



        
          
        

    

  


  

      

          -spec close_session(state(), non_neg_integer(), binary()) -> ok | {error, term()}.


      


Send a CLOSE_WEBTRANSPORT_SESSION capsule and FIN the CONNECT stream.

  



  
    
      
    
    
      connect(Host, Port, Path, Opts)



        
          
        

    

  


  

      

          -spec connect(string() | binary() | inet:ip_address(), inet:port_number(), binary(), map()) ->
                 {ok, state()} | {error, term()}.


      


Establish an HTTP/2 WebTransport session to the given host, port, and path.

  



  
    
      
    
    
      connect_stream_id(State)



        
          
        

    

  


  

      

          -spec connect_stream_id(state()) -> non_neg_integer().


      


Return the HTTP/2 CONNECT stream ID used for this session.

  



  
    
      
    
    
      decode_capsule(Bin)



        
          
        

    

  


  

      

          -spec decode_capsule(binary()) ->
                        {ok, wt_h2_capsule:capsule(), binary()} |
                        {more, pos_integer()} |
                        {error, term()}.


      


Decode a single capsule from the binary buffer, returning any remainder.

  



  
    
      
    
    
      decode_capsules(Bin)



        
          
        

    

  


  

      

          -spec decode_capsules(binary()) -> {ok, [wt_h2_capsule:capsule()], binary()} | {error, term()}.


      


Decode all complete capsules from the binary buffer, returning the unparsed tail.

  



  
    
      
    
    
      drain_session(State)



        
          
        

    

  


  

      

          -spec drain_session(state()) -> ok | {error, term()}.


      


Send a DRAIN_WEBTRANSPORT_SESSION capsule to signal graceful shutdown.

  



  
    
      
    
    
      h2_conn(State)



        
          
        

    

  


  

      

          -spec h2_conn(state()) -> pid().


      


Return the HTTP/2 connection pid.

  



  
    
      
    
    
      is_success_response(Headers)



        
          
        

    

  


  

      

          -spec is_success_response([{binary(), binary()}]) -> boolean().


      


Return true if the response headers contain a 2xx status code.

  



  
    
      
    
    
      new(H2Conn, ConnectStreamId)



        
          
        

    

  


  

      

          -spec new(pid(), non_neg_integer()) -> state().


      


Create a new H2 transport state for the given CONNECT stream.

  



  
    
      
    
    
      open_stream(State, StreamId, Type)



        
          
        

    

  


  

      

          -spec open_stream(state(), non_neg_integer(), bidi | uni) -> ok | {error, term()}.


      


No-op: H2 streams are implicitly opened when first used via capsules.

  



  
    
      
    
    
      peer_settings(State)



        
          
        

    

  


  

      

          -spec peer_settings(state()) -> map().


      


Return the peer's advertised WebTransport settings.

  



  
    
      
    
    
      request_headers(Authority, Path)



        
          
        

    

  


  

      

          -spec request_headers(binary(), binary()) -> [{binary(), binary()}].


      


Build CONNECT request headers for an H2 WebTransport session.

  



  
    
      
    
    
      request_headers(Authority, Path, ExtraHeaders)



        
          
        

    

  


  

      

          -spec request_headers(binary(), binary(), [{binary(), binary()}]) -> [{binary(), binary()}].


      


Build CONNECT request headers with additional custom headers.

  



  
    
      
    
    
      reset_stream(State, StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec reset_stream(state(), non_neg_integer(), non_neg_integer()) -> ok | {error, term()}.


      


Reset a multiplexed stream by sending a WT_RESET_STREAM capsule.

  



  
    
      
    
    
      send(State, StreamId, Data, Fin)



        
          
        

    

  


  

      

          -spec send(state(), non_neg_integer(), iodata(), boolean()) -> ok | {error, term()}.


      


Send data on a multiplexed stream via a WT_STREAM capsule.

  



  
    
      
    
    
      send_capsule(State, Capsule)



        
          
        

    

  


  

      

          -spec send_capsule(state(), wt_h2_capsule:capsule()) -> ok | {error, term()}.


      


Write a pre-built capsule on the CONNECT stream (e.g. for flow-control signalling).

  



  
    
      
    
    
      send_datagram(State, Data)



        
          
        

    

  


  

      

          -spec send_datagram(state(), binary()) -> ok | {error, term()}.


      


Send an unreliable datagram via the DATAGRAM capsule type.

  



  
    
      
    
    
      stop_sending(State, StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec stop_sending(state(), non_neg_integer(), non_neg_integer()) -> ok | {error, term()}.


      


Request the peer stop sending on a stream via a WT_STOP_SENDING capsule.

  



  
    
      
    
    
      with_peer_settings(State, PeerSettings)



        
          
        

    

  


  

      

          -spec with_peer_settings(state(), map()) -> state().


      


Return a new state with updated peer settings.

  


        

      


  

    
wt_h2_capsule 
    



      
HTTP/2 WebTransport Capsules (draft-ietf-webtrans-http2-14)
All WebTransport data over HTTP/2 flows through capsules in the CONNECT stream body. This module handles encoding and decoding of WebTransport-specific capsule types.

      


      
        Summary


  
    Types
  


    
      
        capsule/0

      


    


    
      
        error_code/0

      


    


    
      
        stream_id/0

      


    





  
    Functions
  


    
      
        close_session(ErrorCode)

      


        Construct a CLOSE_SESSION capsule with the given error code and no reason.



    


    
      
        close_session(ErrorCode, Reason)

      


        Construct a CLOSE_SESSION capsule with the given error code and reason. draft-14 §4.6: the Reason field MUST be at most 1024 UTF-8 bytes.



    


    
      
        data_blocked(Limit)

      


        Construct a DATA_BLOCKED capsule indicating the connection-level limit reached.



    


    
      
        datagram(Data)

      


        Construct a DATAGRAM capsule wrapping the given payload.



    


    
      
        decode(Bin)

      


        Decode the first capsule from a binary, returning the capsule and remaining bytes.



    


    
      
        decode_all(Bin)

      


        Decode all capsules from binary.



    


    
      
        drain_session()

      


        Construct a DRAIN_SESSION capsule to signal graceful shutdown.



    


    
      
        encode(_)

      


        Encode a capsule record into its wire-format binary.



    


    
      
        max_data(Limit)

      


        Construct a MAX_DATA capsule with the given connection-level limit.



    


    
      
        max_stream_data(StreamId, Limit)

      


        Construct a MAX_STREAM_DATA capsule for the given stream and limit.



    


    
      
        max_streams_bidi(Limit)

      


        Construct a MAX_STREAMS capsule for bidirectional streams.



    


    
      
        max_streams_uni(Limit)

      


        Construct a MAX_STREAMS capsule for unidirectional streams.



    


    
      
        padding(Size)

      


        Construct a PADDING capsule of the given size or from raw bytes.



    


    
      
        reset_stream(StreamId, ErrorCode)

      


        Construct a RESET_STREAM capsule for the given stream and error code.



    


    
      
        stop_sending(StreamId, ErrorCode)

      


        Construct a STOP_SENDING capsule for the given stream and error code.



    


    
      
        stream_data_blocked(StreamId, Limit)

      


        Construct a STREAM_DATA_BLOCKED capsule for the given stream and limit.



    


    
      
        streams_blocked_bidi(Limit)

      


        Construct a STREAMS_BLOCKED capsule for bidirectional streams.



    


    
      
        streams_blocked_uni(Limit)

      


        Construct a STREAMS_BLOCKED capsule for unidirectional streams.



    


    
      
        type_name(N)

      


        Get the human-readable name of a capsule type.



    


    
      
        wt_stream(StreamId, Data)

      


        Construct a WT_STREAM capsule carrying data for the given stream.



    


    
      
        wt_stream(StreamId, Data, _)

      


        Construct a WT_STREAM or WT_STREAM_FIN capsule depending on the fin flag.



    


    
      
        wt_stream_fin(StreamId, Data)

      


        Construct a WT_STREAM_FIN capsule carrying data with the fin bit set.



    


    
      
        wt_stream_fin(StreamId, Data, _)

      


        Construct a WT_STREAM_FIN or WT_STREAM capsule depending on the fin flag.



    





      


      
        Types


        


  
    
      
    
    
      capsule/0



        
          
        

    

  


  

      

          -type capsule() ::
          {padding, binary()} |
          {wt_stream, stream_id(), binary()} |
          {wt_stream_fin, stream_id(), binary()} |
          {reset_stream, stream_id(), error_code()} |
          {stop_sending, stream_id(), error_code()} |
          {max_data, non_neg_integer()} |
          {max_stream_data, stream_id(), non_neg_integer()} |
          {max_streams_bidi, non_neg_integer()} |
          {max_streams_uni, non_neg_integer()} |
          {data_blocked, non_neg_integer()} |
          {stream_data_blocked, stream_id(), non_neg_integer()} |
          {streams_blocked_bidi, non_neg_integer()} |
          {streams_blocked_uni, non_neg_integer()} |
          {close_session, error_code(), binary()} |
          {drain_session} |
          {datagram, binary()} |
          {unknown, non_neg_integer(), binary()}.


      



  



  
    
      
    
    
      error_code/0



        
          
        

    

  


  

      

          -type error_code() :: non_neg_integer().


      



  



  
    
      
    
    
      stream_id/0



        
          
        

    

  


  

      

          -type stream_id() :: non_neg_integer().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close_session(ErrorCode)



        
          
        

    

  


  

      

          -spec close_session(error_code()) -> capsule().


      


Construct a CLOSE_SESSION capsule with the given error code and no reason.

  



  
    
      
    
    
      close_session(ErrorCode, Reason)



        
          
        

    

  


  

      

          -spec close_session(error_code(), binary()) -> capsule() | {error, reason_too_long}.


      


Construct a CLOSE_SESSION capsule with the given error code and reason. draft-14 §4.6: the Reason field MUST be at most 1024 UTF-8 bytes.

  



  
    
      
    
    
      data_blocked(Limit)



        
          
        

    

  


  

      

          -spec data_blocked(non_neg_integer()) -> capsule().


      


Construct a DATA_BLOCKED capsule indicating the connection-level limit reached.

  



  
    
      
    
    
      datagram(Data)



        
          
        

    

  


  

      

          -spec datagram(binary()) -> capsule().


      


Construct a DATAGRAM capsule wrapping the given payload.

  



  
    
      
    
    
      decode(Bin)



        
          
        

    

  


  

      

          -spec decode(binary()) -> {ok, capsule(), binary()} | {more, pos_integer()} | {error, term()}.


      


Decode the first capsule from a binary, returning the capsule and remaining bytes.

  



  
    
      
    
    
      decode_all(Bin)



        
          
        

    

  


  

      

          -spec decode_all(binary()) -> {ok, [capsule()], binary()} | {error, term()}.


      


Decode all capsules from binary.

  



  
    
      
    
    
      drain_session()



        
          
        

    

  


  

      

          -spec drain_session() -> capsule().


      


Construct a DRAIN_SESSION capsule to signal graceful shutdown.

  



  
    
      
    
    
      encode(_)



        
          
        

    

  


  

      

          -spec encode(capsule()) -> binary().


      


Encode a capsule record into its wire-format binary.

  



  
    
      
    
    
      max_data(Limit)



        
          
        

    

  


  

      

          -spec max_data(non_neg_integer()) -> capsule().


      


Construct a MAX_DATA capsule with the given connection-level limit.

  



  
    
      
    
    
      max_stream_data(StreamId, Limit)



        
          
        

    

  


  

      

          -spec max_stream_data(stream_id(), non_neg_integer()) -> capsule().


      


Construct a MAX_STREAM_DATA capsule for the given stream and limit.

  



  
    
      
    
    
      max_streams_bidi(Limit)



        
          
        

    

  


  

      

          -spec max_streams_bidi(non_neg_integer()) -> capsule().


      


Construct a MAX_STREAMS capsule for bidirectional streams.

  



  
    
      
    
    
      max_streams_uni(Limit)



        
          
        

    

  


  

      

          -spec max_streams_uni(non_neg_integer()) -> capsule().


      


Construct a MAX_STREAMS capsule for unidirectional streams.

  



  
    
      
    
    
      padding(Size)



        
          
        

    

  


  

      

          -spec padding(non_neg_integer() | binary()) -> capsule().


      


Construct a PADDING capsule of the given size or from raw bytes.

  



  
    
      
    
    
      reset_stream(StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec reset_stream(stream_id(), error_code()) -> capsule().


      


Construct a RESET_STREAM capsule for the given stream and error code.

  



  
    
      
    
    
      stop_sending(StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec stop_sending(stream_id(), error_code()) -> capsule().


      


Construct a STOP_SENDING capsule for the given stream and error code.

  



  
    
      
    
    
      stream_data_blocked(StreamId, Limit)



        
          
        

    

  


  

      

          -spec stream_data_blocked(stream_id(), non_neg_integer()) -> capsule().


      


Construct a STREAM_DATA_BLOCKED capsule for the given stream and limit.

  



  
    
      
    
    
      streams_blocked_bidi(Limit)



        
          
        

    

  


  

      

          -spec streams_blocked_bidi(non_neg_integer()) -> capsule().


      


Construct a STREAMS_BLOCKED capsule for bidirectional streams.

  



  
    
      
    
    
      streams_blocked_uni(Limit)



        
          
        

    

  


  

      

          -spec streams_blocked_uni(non_neg_integer()) -> capsule().


      


Construct a STREAMS_BLOCKED capsule for unidirectional streams.

  



  
    
      
    
    
      type_name(N)



        
          
        

    

  


  

      

          -spec type_name(non_neg_integer()) -> atom() | non_neg_integer().


      


Get the human-readable name of a capsule type.

  



  
    
      
    
    
      wt_stream(StreamId, Data)



        
          
        

    

  


  

      

          -spec wt_stream(stream_id(), binary()) -> capsule().


      


Construct a WT_STREAM capsule carrying data for the given stream.

  



  
    
      
    
    
      wt_stream(StreamId, Data, _)



        
          
        

    

  


  

      

          -spec wt_stream(stream_id(), binary(), boolean()) -> capsule().


      


Construct a WT_STREAM or WT_STREAM_FIN capsule depending on the fin flag.

  



  
    
      
    
    
      wt_stream_fin(StreamId, Data)



        
          
        

    

  


  

      

          -spec wt_stream_fin(stream_id(), binary()) -> capsule().


      


Construct a WT_STREAM_FIN capsule carrying data with the fin bit set.

  



  
    
      
    
    
      wt_stream_fin(StreamId, Data, _)



        
          
        

    

  


  

      

          -spec wt_stream_fin(stream_id(), binary(), boolean()) -> capsule().


      


Construct a WT_STREAM_FIN or WT_STREAM capsule depending on the fin flag.

  


        

      


  

    
wt_h2_init 
    



      
WebTransport-Init structured-field header (draft-14 §4.3.2).
The WebTransport-Init request header is an RFC 8941 Dictionary with integer values. Defined keys: u - initial max stream count for unidirectional streams opened by the recipient bl - initial max stream count for bidirectional streams opened by the sender br - initial max stream count for bidirectional streams opened by the recipient
When both HTTP/2 SETTINGS and WebTransport-Init are present, the endpoint MUST use the greater of the two values for each field.

      


      
        Summary


  
    Types
  


    
      
        init_params/0

      


    





  
    Functions
  


    
      
        apply_greater_of(Init, Defaults)

      


        Merge WebTransport-Init values with local defaults, taking the greater of each field (draft-14 §4.3.2).



    


    
      
        encode(Params)

      


        Encode a WebTransport-Init header value. Produces an RFC 8941 Dictionary in its simplest form: key=value, ....



    


    
      
        parse(Bin)

      


        Parse a WebTransport-Init header value. Accepts the RFC 8941 Dictionary subset we emit: key=integer, ....



    





      


      
        Types


        


  
    
      
    
    
      init_params/0



        
          
        

    

  


  

      

          -type init_params() :: #{u => non_neg_integer(), bl => non_neg_integer(), br => non_neg_integer()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      apply_greater_of(Init, Defaults)



        
          
        

    

  


  

      

          -spec apply_greater_of(init_params(), init_params()) -> init_params().


      


Merge WebTransport-Init values with local defaults, taking the greater of each field (draft-14 §4.3.2).

  



  
    
      
    
    
      encode(Params)



        
          
        

    

  


  

      

          -spec encode(init_params()) -> binary().


      


Encode a WebTransport-Init header value. Produces an RFC 8941 Dictionary in its simplest form: key=value, ....

  



  
    
      
    
    
      parse(Bin)



        
          
        

    

  


  

      

          -spec parse(binary()) -> {ok, init_params()} | {error, term()}.


      


Parse a WebTransport-Init header value. Accepts the RFC 8941 Dictionary subset we emit: key=integer, ....

  


        

      


  

    
webtransport_client_handler 
    



      
Default WebTransport client handler.
This handler forwards all events to the controlling process as messages:
- {webtransport, Session, {stream, StreamId, Type, Data}} - {webtransport, Session, {stream_fin, StreamId, Type, Data}} - {webtransport, Session, {datagram, Data}} - {webtransport, Session, {stream_closed, StreamId, Reason}}

      


      
        Summary


  
    Functions
  


    
      
        handle_datagram(Data, State)

      


    


    
      
        handle_stream(StreamId, Type, Data, State)

      


    


    
      
        handle_stream_closed(StreamId, Reason, State)

      


    


    
      
        handle_stream_fin(StreamId, Type, Data, State)

      


    


    
      
        init(Session, Req)

      


    


    
      
        init(Session, Req, Opts)

      


    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions


        


  
    
      
    
    
      handle_datagram(Data, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_stream(StreamId, Type, Data, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_stream_closed(StreamId, Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_stream_fin(StreamId, Type, Data, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(Session, Req)



        
          
        

    

  


  


  



  
    
      
    
    
      init(Session, Req, Opts)



        
          
        

    

  


  


  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

    
wt_error 
    



      
Application error code mapping (draft-ietf-webtrans-http3-15 §3.3).
WebTransport application error codes are 32-bit integers local to the session. On the wire (QUIC / H/2 capsule) they must be carried as values that do not collide with HTTP/3 reserved error codes of the form 0x1f * N + 0x21. The draft specifies a reversible mapping:
to_quic(App) = WT_APP_ERROR_FIRST + App + App div 30 from_quic(Q) = inverse, or error when Q falls on a reserved slot
The + App div 30 factor reserves one QUIC code per 30 consecutive application codes so the HTTP/3 reserved pattern always lands in a skipped slot.

      


      
        Summary


  
    Functions
  


    
      
        app_error_range()

      


        Return the {First, Last} QUIC error code range reserved for WT app errors.



    


    
      
        from_quic(Q)

      


        Map a QUIC wire error code back to the application error, or error if out of range.



    


    
      
        to_quic(App)

      


        Map a 32-bit application error code to its QUIC wire representation.



    





      


      
        Functions


        


  
    
      
    
    
      app_error_range()



        
          
        

    

  


  

      

          -spec app_error_range() -> {non_neg_integer(), non_neg_integer()}.


      


Return the {First, Last} QUIC error code range reserved for WT app errors.

  



  
    
      
    
    
      from_quic(Q)



        
          
        

    

  


  

      

          -spec from_quic(non_neg_integer()) -> {ok, non_neg_integer()} | error.


      


Map a QUIC wire error code back to the application error, or error if out of range.

  



  
    
      
    
    
      to_quic(App)



        
          
        

    

  


  

      

          -spec to_quic(non_neg_integer()) -> non_neg_integer().


      


Map a 32-bit application error code to its QUIC wire representation.
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