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    h2

HTTP/2 client and server for Erlang/OTP.
	Full RFC 7540 / RFC 9113 protocol (frames, streams, flow control, SETTINGS negotiation, GOAWAY, CONTINUATION, malformed-message enforcement).
	RFC 7541 HPACK with static + dynamic tables and Huffman coding.
	RFC 7540 §8.3 CONNECT tunnel mode for bidirectional byte streams.
	RFC 8441 Extended CONNECT (:protocol pseudo-header) for bootstrapping WebSockets and similar protocols over HTTP/2.
	gRPC-style bidirectional streaming: interleaved DATA both ways on one stream, per-stream event handlers owned by per-call processes, receive/send backpressure, and trailers.
	ALPN h2 over TLS 1.2+ by default; cleartext (h2c over plain TCP) also supported.
	Owner-process event messages ({h2, Conn, Event}) mirroring the quic_h3 HTTP/3 API so cross-protocol code stays symmetric.

Install
Add to rebar.config:
{deps, [
    {h2, "0.10.2", {git, "https://github.com/benoitc/erlang_h2.git", {tag, "0.10.2"}}}
]}.
Requires Erlang/OTP 24+.
Client
{ok, Conn} = h2:connect("example.com", 443),
{ok, StreamId} = h2:request(Conn, <<"GET">>, <<"/">>, [{<<"host">>, <<"example.com">>}]),
receive
    {h2, Conn, {response, StreamId, Status, _Headers}} ->
        io:format("status: ~p~n", [Status])
end,
receive
    {h2, Conn, {data, StreamId, Body, true}} ->
        io:format("body: ~p~n", [Body])
end,
ok = h2:close(Conn).
Messages delivered to the owner process:
	Message	Meaning
	{h2, Conn, connected}	handshake + SETTINGS exchange complete
	{h2, Conn, {response, StreamId, Status, Headers}}	final response headers (2xx–5xx)
	{h2, Conn, {informational, StreamId, Status, Headers}}	1xx interim response (100/103/…)
	{h2, Conn, {data, StreamId, Data, EndStream}}	response body fragment (an empty final frame marks end-of-stream for body-less responses)
	{h2, Conn, {trailers, StreamId, Headers}}	response trailers
	{h2, Conn, {stream_reset, StreamId, ErrorCode}}	peer sent RST_STREAM
	{h2, Conn, {goaway, LastStreamId, ErrorCode}}	peer is shutting down
	{h2, Conn, {closed, Reason}}	connection closed

By default these go to the connection owner. Register a per-stream handler (see Bidirectional streaming) to route a single stream's events to a dedicated process instead, so many concurrent calls can be driven independently over one connection.
Options to h2:connect/3:
#{transport    => ssl | tcp,            %% default: ssl
  ssl_opts     => [ssl:tls_client_option()],
  verify       => verify_peer | verify_none,
  cacerts      => [binary()],
  settings     => h2_settings:settings(),
  timeout      => timeout()}
Send a request body in chunks:
{ok, Sid} = h2:request(Conn, <<"POST">>, <<"/upload">>, Headers, false),
ok = h2:send_data(Conn, Sid, Chunk1, false),
ok = h2:send_data(Conn, Sid, Chunk2, true).   %% last chunk: EndStream = true
Server
h2:start_server/2 starts the listener under the h2 application's supervision tree, so make sure the application is started first:
ok = application:ensure_started(h2).
Handler = fun(Conn, StreamId, <<"GET">>, <<"/">>, _Headers) ->
    h2:send_response(Conn, StreamId, 200, [{<<"content-type">>, <<"text/plain">>}]),
    h2:send_data(Conn, StreamId, <<"Hello HTTP/2!">>, true)
end,

{ok, Server} = h2:start_server(8443, #{
    cert    => "server.pem",
    key     => "server.key",
    handler => Handler
}),

Port = h2:server_port(Server),
%% ... later ...
ok = h2:stop_server(Server).
For the common headers-plus-body response, h2:respond/5 sends both in a single
call and a single socket write (HEADERS coalesced with DATA), instead of the two
round-trips of send_response/4 + send_data/4. It falls back to the granular
path automatically when the response cannot be coalesced (oversized headers or
body, CONNECT tunnels):
Handler = fun(Conn, StreamId, <<"GET">>, <<"/">>, _Headers) ->
    h2:respond(Conn, StreamId, 200, [{<<"content-type">>, <<"text/plain">>}],
               <<"Hello HTTP/2!">>)
end.
Use the granular send_response/4 + send_data/4 (or send_data/4 in chunks)
when the body is streamed or produced incrementally.
Options to h2:start_server/2,3:
#{cert                    := binary() | string(),
  key                     := binary() | string(),
  cacerts                 => [binary()],
  handler                 := fun((Conn, StreamId, Method, Path, Headers) -> any()),
  settings                => h2_settings:settings(),
  acceptors               => pos_integer(),       %% default: schedulers
  backlog                 => pos_integer(),       %% listen queue, default: 1024
  transport               => ssl | tcp,           %% default: ssl
  enable_connect_protocol => boolean()}           %% RFC 8441, default: false
A module handler (handler => {Mod, Args}) is also supported; Mod:handle_request/5 receives the same arguments.
The Headers argument is the request header list with pseudo-headers stripped, except :authority, :scheme, and :protocol, which are kept so adapters can reconstruct the request authority/scheme (a compliant client may send :authority and no host header) and read the Extended CONNECT token. :method and :path are already passed as the separate Method/Path arguments. Read what you need and strip these pseudo-headers before exposing the list as ordinary application headers:
Handler = fun(Conn, StreamId, Method, Path, Headers) ->
    Authority  = proplists:get_value(<<":authority">>, Headers),
    Scheme     = proplists:get_value(<<":scheme">>, Headers),
    AppHeaders = [{K, V} || {<<C, _/binary>> = K, V} <- Headers, C =/= $:],
    my_app:handle(Conn, StreamId, Method, Path, Scheme, Authority, AppHeaders)
end.
Scaling the acceptor pool
Each accepted socket runs its own h2_connection gen_statem, so concurrency on established connections scales with BEAM schedulers. The acceptors opt only sizes the pool of processes blocked in ssl:transport_accept / gen_tcp:accept on the shared listen socket — raise it when the incoming connection rate (not in-flight traffic) is the bottleneck:
h2:start_server(8443, #{cert => ..., key => ..., handler => ...,
                        acceptors => 100}).
Default is erlang:system_info(schedulers) (one per core). 100 is a good ceiling for high connection-rate workloads; going higher rarely helps. Complementary knobs: kernel somaxconn / tcp_max_syn_backlog, OS-level SSL session cache, and a handler that spawns per request (the built-in server loop already does).
CONNECT tunnels (RFC 7540 §8.3)
Open a bidirectional byte tunnel through an h2 proxy:
%% Client
{ok, Conn} = h2:connect(ProxyHost, ProxyPort),
{ok, Sid}  = h2:request(Conn, [
    {<<":method">>, <<"CONNECT">>},
    {<<":authority">>, <<"target.example.com:443">>}
]),
receive {h2, Conn, {response, Sid, 200, _}} -> ok end,
ok = h2:send_data(Conn, Sid, <<"raw bytes">>, false),
receive {h2, Conn, {data, Sid, Reply, _}} -> Reply end.
Server handler establishes the tunnel by replying 2xx, then echoes / forwards bytes via set_stream_handler/3:
fun(Conn, Sid, <<"CONNECT">>, _, _Headers) ->
    h2:send_response(Conn, Sid, 200, []),
    h2:set_stream_handler(Conn, Sid, self()),
    tunnel_loop(Conn, Sid)
end.
Tunnel semantics: DATA frames carry raw bytes (no body-length enforcement), END_STREAM is a half-close, trailers are rejected, and Content-Length / Transfer-Encoding on the 2xx response are rejected.
Extended CONNECT (RFC 8441)
Bootstrap WebSockets (or any protocol) over an HTTP/2 stream. Server opts in:
{ok, Server} = h2:start_server(8443, #{
    cert => "server.pem",
    key => "server-key.pem",
    handler => Handler,
    enable_connect_protocol => true   %% advertises SETTINGS_ENABLE_CONNECT_PROTOCOL=1
}).
Client uses the protocol opt; :scheme, :path, :authority are required:
{ok, Conn} = h2:connect("localhost", 8443),
{ok, Sid}  = h2:request(Conn, [
    {<<":method">>, <<"CONNECT">>},
    {<<":scheme">>, <<"https">>},
    {<<":path">>, <<"/chat">>},
    {<<":authority">>, <<"localhost">>}
], #{protocol => <<"websocket">>}),
receive {h2, Conn, {response, Sid, 200, _}} -> ok end,
ok = h2:send_data(Conn, Sid, FrameBytes, false).
If the peer never advertised the setting, h2:request/3 returns {error, extended_connect_disabled}. Server handlers read :protocol from the request Headers argument (alongside :authority/:scheme; see Server). Tunnel semantics (no body length, no trailers) apply once the 2xx is sent.
Bidirectional streaming (gRPC)
A gRPC call is one HTTP/2 stream where both peers send interleaved DATA, the client half-closes with END_STREAM on its last DATA while still receiving, and the server ends with trailers carrying grpc-status. Each call runs in its own process that owns its stream's events without owning the connection, so many calls multiplex one connection.
Pass #{handler => Pid} at request time to route every event for that stream (response, data, trailers, informational, stream_reset) to Pid from creation, race-free:
%% Client call process
{ok, Sid} = h2:request(Conn, [
    {<<":method">>, <<"POST">>},
    {<<":scheme">>, <<"https">>},
    {<<":path">>, <<"/pkg.Service/BidiMethod">>},
    {<<":authority">>, <<"localhost">>},
    {<<"content-type">>, <<"application/grpc">>},
    {<<"te">>, <<"trailers">>}
], #{handler => self(), end_stream => false}),
receive {h2, Conn, {response, Sid, 200, _}} -> ok end,
[ok = h2:send_data(Conn, Sid, Msg, false) || Msg <- OutMsgs],
ok = h2:send_data(Conn, Sid, <<>>, true),     %% half-close, keep receiving
{InMsgs, Trailers} = collect(Conn, Sid).       %% data frames, then {trailers, ...}
%% Server handler: stream out while reading inbound, end with trailers
fun(Conn, Sid, _Method, _Path, _Headers) ->
    ok = h2:set_stream_handler(Conn, Sid, self()),
    ok = h2:send_response(Conn, Sid, 200, [{<<"content-type">>, <<"application/grpc">>}]),
    ok = bidi_loop(Conn, Sid),                  %% send_data / receive {data, ...} interleaved
    ok = h2:send_trailers(Conn, Sid, [{<<"grpc-status">>, <<"0">>}])
end.
h2:set_stream_handler/3,4 works after the stream exists too: any events that arrived before registration are buffered and replayed to the handler in order, never dropped to the owner.
Receive backpressure. By default the stream receive window is replenished on dispatch, so a slow handler's mailbox can grow unbounded. Pass #{flow_control => manual} (at request time or in set_stream_handler/4) and call h2:consume/3 after processing, so WINDOW_UPDATE tracks consumer progress:
{ok, Sid} = h2:request(Conn, Headers, #{handler => self(), flow_control => manual}),
%% ... after handling N received bytes:
ok = h2:consume(Conn, Sid, N).
Send backpressure. h2:send_data/4 buffers when the peer's window is shut and returns {error, send_buffer_full} once the per-stream cap is reached (non-blocking; back off and retry). For a blocking send, h2:send_data/5 with #{block => Timeout} waits until the window accepts the data, returning ok or {error, timeout}:
case h2:send_data(Conn, Sid, Msg, false, #{block => 5000}) of
    ok              -> ok;
    {error, timeout} -> h2:cancel(Conn, Sid)
end.
Cancel and teardown. h2:cancel/2,3 sends RST_STREAM; the peer's stream handler receives {stream_reset, Sid, Code} (deadline/cancel map to CANCEL). A stream handler is also told about connection-wide {goaway, ...} and {closed, Reason}, so a call process learns of disconnect and can clean up without owning the connection.
The message framing (the 5-byte length prefix and protobuf) is the application's concern; h2 carries the HTTP/2 stream, flow control, and trailers. See test/h2_grpc_tests.erl for a full loopback example and test/h2_grpc_interop_SUITE.erl / test/h2_grpc_client_interop_SUITE.erl for interop against real gRPC peers.
Using with Ranch
The built-in h2:start_server/2 runs its own acceptor pool. To plug into an existing Ranch listener instead, use h2_connection directly — it's a normal gen_statem you hand a socket to. A minimal Ranch protocol module:
-module(h2_ranch_protocol).
-behaviour(ranch_protocol).
-export([start_link/3]).

start_link(Ref, Transport, Opts) ->
    {ok, spawn_link(fun() -> init(Ref, Transport, Opts) end)}.

init(Ref, Transport, #{handler := Handler} = Opts) ->
    {ok, Socket}  = ranch:handshake(Ref),
    TransportMod  = case Transport of ranch_ssl -> ssl; ranch_tcp -> gen_tcp end,
    ConnOpts      = #{settings => maps:get(settings, Opts, #{}),
                      enable_connect_protocol => maps:get(enable_connect_protocol, Opts, false)},
    {ok, Conn}    = h2_connection:start_link(server, Socket, self(), ConnOpts),
    ok            = TransportMod:controlling_process(Socket, Conn),
    _             = h2_connection:activate(Conn),
    server_loop(Conn, Handler).

server_loop(Conn, Handler) ->
    receive
        {h2, Conn, {request, Sid, M, P, H}} ->
            spawn(fun() -> Handler(Conn, Sid, M, P, H) end),
            server_loop(Conn, Handler);
        {h2, Conn, {closed, _}} -> ok;
        _                        -> server_loop(Conn, Handler)
    end.
Wire it up:
{ok, _} = ranch:start_listener(my_h2, ranch_ssl,
    #{socket_opts => [{port, 8443},
                      {certfile, "cert.pem"}, {keyfile, "key.pem"},
                      {alpn_preferred_protocols, [<<"h2">>]}]},
    h2_ranch_protocol,
    #{handler => fun my_app:handle/5}).
Ranch owns draining, acceptor-pool sizing, and metrics; h2_connection handles h2 semantics. Public primitives used: h2_connection:start_link/4 and h2_connection:activate/1.
Coexisting with HTTP/1.1
This library is HTTP/2-only. Where you need HTTP/1.1 too, the pattern is always "different library, same socket boundary".
Client fallback. h2:connect/2,3 surfaces ALPN mismatches explicitly — no silent fall-through to assumed-h2 (RFC 9113 §3.3):
case h2:connect(Host, 443) of
    {ok, Conn}                               -> h2_flow(Conn);
    {error, {alpn_mismatch, <<"http/1.1">>}} -> http1_flow(Host);
    {error, alpn_not_negotiated}             -> http1_flow(Host);
    Err                                      -> Err
end.
Dual-stack server. Advertise both protocols on the listener and dispatch by ALPN result. With the Ranch snippet above:
init(Ref, ranch_ssl, Opts) ->
    {ok, Socket} = ranch:handshake(Ref),
    case ssl:negotiated_protocol(Socket) of
        {ok, <<"h2">>}       -> start_h2(Socket, Opts);
        {ok, <<"http/1.1">>} -> start_http1(Socket, Opts);   %% e.g. cowboy / elli
        _                    -> ssl:close(Socket)
    end.
Listener alpn_preferred_protocols becomes [<<"h2">>, <<"http/1.1">>]. One port, TLS picks per connection.
Cleartext Upgrade: h2c from HTTP/1.1. Deprecated by RFC 9113 and not supported. Use prior-knowledge h2c instead — both peers agree out of band that the connection is plaintext h2:
{ok, Conn}   = h2:connect(Host, Port, #{transport => tcp}).
{ok, Server} = h2:start_server(Port, #{transport => tcp, handler => Handler}).
Modules
	Module	Purpose
	h2	Public API (client + server).
	h2_connection	gen_statem per-connection state machine.
	h2_server	TLS listener + acceptor pool.
	h2_frame	Frame encode/decode.
	h2_hpack	HPACK encoder/decoder.
	h2_settings	SETTINGS encode/decode/validate.
	h2_error	Error code mappings.

Performance
Each connection is one h2_connection gen_statem that owns the socket; each
request is handled in its own process, so in-flight concurrency scales with BEAM
schedulers.
For the common request/response, prefer h2:respond/5 (status + headers + body
in one call and one coalesced socket write) over h2:send_response/4 +
h2:send_data/4 (two gen_statem round-trips and two writes). Use the granular
pair when the body is produced or streamed incrementally.
Indicative h2c throughput, h2load on a 14-core machine with a "Hello, World!"
handler, against cowboy 2.14 on the same box:
	clients x streams	send_response + send_data	respond/5	cowboy
	16 x 16	250k req/s	388k req/s	320k req/s
	32 x 32	268k req/s	420k req/s	397k req/s

Numbers are machine-specific; treat them as relative. Reproduce with the harness
under bench/ (start_h2.sh, raw-client and fprof/decode microbenches).
Tuning knobs: a handler that uses respond/5, acceptors (connection-accept
rate), and backlog (listen queue). HPACK decode is cheapest once a
connection's dynamic table is warm (repeated headers decode as indexed
references); the cold path (first request, or high header churn) decodes literal
values through a table-driven Huffman state machine.
Build and test
rebar3 compile
rebar3 eunit          # 310 tests + 800 PropEr properties
rebar3 ct             # 81 compliance + 6 h2spec interop cases
rebar3 dialyzer       # clean
rebar3 xref           # clean
rebar3 ex_doc         # HTML docs

Interop
External-peer interop tests live in test/h2_interop_SUITE.erl and drive
the server from h2spec. Install
h2spec locally, then:
# macOS
brew install summerwind/h2spec/h2spec
# Linux: download a release tarball from
# https://github.com/summerwind/h2spec/releases

rebar3 ct --suite=test/h2_interop_SUITE

Without h2spec on PATH the suite skips cleanly. The generic and HPACK
groups are run in observe mode — failures are logged with full output for
triage rather than treated as hard failures. Library-level conformance
(which does not need h2spec) stays in h2_compliance_SUITE.
Status
Production-oriented: spec-correct and deterministic under the in-tree CT suite. Intentionally out of scope:
	Server push (§8.2) — deprecated and rarely useful.
	Stream priorities (§5.3) — deprecated by RFC 9218.
	Alt-Svc and HTTP/2 cleartext upgrade (§3.2) — ALPN-only in this release.

License
Apache License 2.0


  

    Changelog

All notable changes to h2 are documented here. This project follows Semantic Versioning.
[Unreleased]
[0.10.2] - 2026-06-16
Changed
	Server request delivery now keeps :authority and :scheme in the handler
Headers list (previously only :protocol survived). Adapters can reconstruct
the request authority/scheme for virtual hosting and reverse-proxy use without
relying on a host header, which a compliant client may omit. :method and
:path are still passed as separate fields. Consumers that forward or reflect
the header list should strip these pseudo-headers first.

[0.10.1] - 2026-06-13
Documentation
	Documented gRPC bidirectional streaming in the README and the h2 module docs:
per-stream handlers, half-close, receive backpressure (consume/3), blocking
send (send_data/5), and cancel / goaway / closed delivery to the handler.
	Fixed ex_doc autolink warnings for private functions referenced in the
changelog so the docs build clean.
	Synced the README install snippet to the current version.

[0.10.0] - 2026-06-13
Added
	gRPC bidirectional streaming support. A dedicated per-call process can own a
single stream's events without owning the connection, while many calls
multiplex one connection.	Per-stream event routing now covers every event type. set_stream_handler/3
routes {response,...}, {data,...}, {trailers,...}, {informational,...}
and {stream_reset,...} to the handler, and replays in arrival order any
events buffered before registration (previously only DATA was buffered, and
response/trailers went only to the owner). h2:request(Conn, Headers, #{handler => Pid})' sets the handler at stream creation to avoid the registration race. - Receive-side backpressure:#{flow_control => manual}' stops auto-replenishing
the stream receive window on dispatch; h2:consume(Conn, StreamId, N)' sends the WINDOW_UPDATE after the consumer has processed N bytes, bounding a slow consumer to one window instead of an unbounded mailbox. - Send-side backpressure:h2:send_data/5' with #{block => Timeout}' blocks until the peer's window accepts the data (ok') or the deadline passes
({error, timeout}'). The default non-blocking path still returns{error, send_buffer_full}' once the per-stream buffer cap is reached.
	Teardown is delivered per stream: a stream handler now also receives
{goaway, Last, Code}' and{closed, Reason}', so a bidi call process learns
its connection is going away. cancel/2,3' RST_STREAM continues to reach the peer handler as{stream_reset, StreamId, Code}'.
	All additions are opt-in; default streams and the existing client/server and
WebSocket-over-h2 (extended CONNECT) APIs are unchanged.
	Interop coverage in both directions: a real gRPC client (grpcurl) against an
h2-hosted echo service, and our h2 client against a real grpc-python echo
server.



Fixed
	send_trailers/3 no longer lets the trailers (END_STREAM) overtake DATA still
buffered behind a closed flow-control window. The trailers are now queued and
emitted once the send buffer drains, so a send_data then send_trailers
sequence under backpressure (e.g. a gRPC server response) cannot drop the tail
of the body. Surfaced by the small-window bidi stress test.

[0.9.0] - 2026-06-06
Changed
	A response's frames are written to the socket in one Transport:send instead
of one send per frame. flush_stream_one_chunk/2 now stages every
flow-control-ready DATA frame (chunked to peer_max_frame_size, bounded by a
1 MiB coalescing cap) into a single write, and the respond/5 fast path writes
[HEADERS | DATA...] in one go. A 100 KiB TLS response drops from 8 socket
writes to 1, cutting the per-frame gen_statem round-trips and TLS-record AEAD
encryptions; large-body throughput roughly doubles (~37k -> ~65k req/s on
h2load -c64 -m32 over TLS). Flow control, framing and the public API are
unchanged; multi-megabyte bodies still yield between cap-sized batches.
	Active stream counts are maintained incrementally instead of folding the whole
stream map on every new stream. count_peer_active_streams/2 (checked per
inbound HEADERS) and count_active_streams/1 (checked per outbound request)
are now O(1) reads of counters kept in sync by put_stream/3, removing an
O(n^2) cost under stream churn. About 13% h2load throughput gain at c=100
m=100 over h2c. No behaviour change.

[0.8.0] - 2026-06-03
Added
	h2:respond/5 sends a complete response (status, headers and body) in one call
and one coalesced socket write (HEADERS plus DATA), instead of the two
round-trips of send_response/4 followed by send_data/4. It falls back to
the granular path when the response cannot be coalesced (oversized headers or
body, CONNECT tunnels). The existing send functions are unchanged.
	backlog server option (default 1024) sizes the listen queue.

Fixed
	Connection collapse under concurrent load. The server dropped responses for
requests pipelined before the client's SETTINGS-ACK (legal per RFC 9113): a
handler's send_response/send_data was rejected while the connection was
still in the settings state, so fast clients (h2load, browsers) lost whole
connections under load. The server now serves while in the settings state.
	Client stream leak. Response HEADERS without END_STREAM reset a
half_closed_local stream back to open, so the final DATA reached only
half_closed_remote and completed streams never closed, eventually exhausting
SETTINGS_MAX_CONCURRENT_STREAMS.

Changed
	HPACK encoder static-table lookup is an O(1) precomputed map, and the dynamic
table is a map keyed by insertion sequence for O(1) indexed lookup, insert and
eviction (was lists:nth/2).
	HPACK Huffman decoding is a table-driven 8-bit state machine (one tuple lookup
per input byte); cold header decode is about 9x faster.
	DATA frames are sent as iodata without copying the body.

[0.7.0] - 2026-06-02
Added
	Listeners can bind a specific address or family. start_server/2,3
accept ip => inet:ip_address() (an 8-tuple selects IPv6) and
inet6 => boolean() (bind the IPv6 wildcard ::) for both the ssl
and tcp transports.

[0.6.1] - 2026-05-28
Changed
	OTP 29 compatibility: replaced every deprecated old-style catch Expr in src/ with try ... catch ... end. Fire-and-forget cleanup calls now go through a private ignore_errors/1 helper; the --port/--timeout/URL-port argument parsers use try. No behaviour change. The build is clean under warnings_as_errors on OTP 29.
	CI now runs on OTP 29.0.

[0.6.0] - 2026-05-20
Security and concurrency hardening pass driven by a multi-agent audit. Several behaviour changes are flagged below; the new error returns require callers to widen their pattern matches.
Security
	CONTINUATION flood (Critical). handle_continuation caps the raw bytes of an in-flight HEADERS+CONTINUATION block at ?MAX_HEADER_BLOCK_BYTES (256 KB). Past the cap the connection emits GOAWAY(ENHANCE_YOUR_CALM). Pre-fix a peer could OOM the node before max_header_list_size (which acts on decoded headers) could fire, same class as CVE-2024-27316.
	Owner liveness (Critical). controlling_process/2 now monitors the new owner and demonitors the previous one. Before the fix the new owner's death produced no signal and the connection orphaned the socket.
	send_frame/2 error propagation (High). send_request / send_request_headers / send_response / send_data / send_trailers used to reply ok to the caller even after Transport:send returned {error, closed}. They now stop with {shutdown, {send_failed, Reason}} and propagate {error, Reason} to the in-flight caller.
	Peer SETTINGS_HEADER_TABLE_SIZE capped (High) at 64 KB before applying. RFC 7541 lets the peer advertise any 32-bit value; honoring it fed the encoder dynamic table (O(n) lookup) and turned a chatty peer into a CPU/memory exhaustion vector.
	Per-stream send-buffer cap (High). Stream#stream.send_buffer is capped at ?MAX_SEND_BUFFER_BYTES (1 MB). A peer that stalls its receive window now gets {error, send_buffer_full} instead of growing the connection process unbounded.
	Acceptor mailbox drain (High). ssl and tcp acceptor loops drain queued {'EXIT', _, _} after every accept. Pre-fix every closed connection left an EXIT message in the trapping acceptor; on a busy server the mailbox grew without bound.
	TLS server hardening (High). start_server honors top-level verify (default verify_none), rejects verify_peer without cacerts ({error, verify_peer_requires_cacerts}), accepts an ssl_opts override list, and defaults honor_cipher_order to true.
	Demo escript path traversal. The h2_server escript's safe_path helper uses filelib:safe_relative_path/2; URL-encoded %2e%2e and normalised escapes (/a/../../etc/passwd) are now rejected.

Breaking
	h2:set_stream_handler/3,4 default flipped from drain_buffer => true to drain_buffer => false. The connection now replays previously-buffered DATA frames to the handler pid itself; the call returns ok. Callers that explicitly matched {ok, Buf} on the default and forwarded by hand can drop that code. Pass #{drain_buffer => true} to keep the old shape.
	h2:send_data/3,4 may return {error, send_buffer_full} when the peer has stopped consuming. Widen any ok = h2:send_data(...) match.
	h2:cancel_stream/2,3 is marked -deprecated in favour of h2:cancel/2,3. Same behaviour; compiler emits the deprecation warning.
	Default SETTINGS_MAX_CONCURRENT_STREAMS is now 100 (was unlimited, per RFC 9113 §5.1.2 floor). Peers attempting more than 100 concurrent streams now get RST_STREAM(REFUSED_STREAM).
	TLS server start_server: verify_peer without cacerts now fails fast with {error, verify_peer_requires_cacerts} instead of silently accepting unauthenticated peers.

Added
	?MAX_HEADER_BLOCK_BYTES (256 KB), ?MAX_PEER_HEADER_TABLE_SIZE (64 KB), ?MAX_SEND_BUFFER_BYTES (1 MB), ?DEFAULT_TIMEOUT_MS (30 s) macros in h2.hrl.
	h2_settings:setting_id/1 and h2_settings:encode_value/1 exported; h2_connection reuses them so the literal-hex setting-id table cannot drift again.
	CT regressions in h2_compliance_SUITE:	continuation_flood_triggers_enhance_your_calm_test: > 256 KB of CONTINUATION traffic yields GOAWAY.
	controlling_process_monitors_new_owner_test: killing the new owner terminates the connection.
	send_returns_error_on_closed_socket_test: closed socket + send_data returns {error, _}.
	send_buffer_full_when_peer_stalls_window_test: 2 MB push past stalled window yields send_buffer_full.
	set_stream_handler_default_replays_buffer_test: the new auto-replay default is exercised.
	large_body_yields_to_inbound_frames_test: PING ACK round-trips during a 512 KB upload.



Changed
	handle_send_data no longer recurses inside the gen_statem callback for multi-frame bodies. It buffers the payload (subject to the cap) and flush_stream_one_chunk/2 emits one DATA frame per gen_statem step via self-cast. Inbound frames (PING, WINDOW_UPDATE, RST_STREAM) are now interleaved with outbound chunks instead of queueing for the duration.
	HPACK decode failures and handler crashes log via logger:error/2 (was the deprecated error_logger:error_msg/2). The HPACK reason term is dropped from the log line; it echoed attacker-supplied header bytes.
	An unsolicited SETTINGS_ACK preserves the current state name instead of forcing connected (still lenient-ignore, not the RFC 9113 §6.5.3 PROTOCOL_ERROR; just no longer short-circuits the preface state machine).
	peel_reason/1 is recursive; doubly-wrapped {shutdown, {shutdown, _}} reasons collapse to the inner value.
	Default ssl/tcp transport tag, ALPN, and timeouts all flow from ?DEFAULT_TIMEOUT_MS (30 s).

Fixed
	set_active/2 on a closed socket no longer crashes the genstatem with badmatch; the connection stops cleanly with `{shutdown, {socket_error, }}`.
	cancel_timer uses synchronous cancel + flushes any already-delivered {timeout, Ref, _} so stale messages cannot match a future reused timer.
	The h2_listener accept loop and the h2 server connection loop logger:debug unknown messages instead of silently dropping.

[0.5.0] - 2026-04-19
Added
	h2_settings: WebTransport over HTTP/2 settings (draft-ietf-webtrans-http2-14 §11.2). IDs 0x2b61-0x2b66 encode/decode as wt_initial_max_data, wt_initial_max_stream_data_uni, wt_initial_max_stream_data_bidi_local, wt_initial_max_stream_data_bidi_remote, wt_initial_max_streams_uni, wt_initial_max_streams_bidi. No defaults: absence means "not advertised".

Changed
	h2_settings:decode/1: unknown setting IDs are preserved under their raw 16-bit integer key in the returned map instead of being dropped. RFC 7540 §6.5.2 "MUST ignore" means "do not act on", not "discard"; keeping them lets higher layers (e.g. WebTransport) inspect extension settings without a patch here. h2_settings:encode/1 also accepts integer keys for symmetric round-trip.

[0.4.0] - 2026-04-15
Listener robustness + TLS regression guard. The server listener no longer dies when the process that called h2:start_server/2 exits, which broke test helpers and init callbacks spinning up short-lived listeners.
Added
	h2_app / h2_sup / h2_listener: h2 is now a proper OTP application with a top-level simple_one_for_one supervisor for per-server listeners. Server listeners live under the application supervision tree instead of being linked to the caller of h2:start_server/2.
	CT regression tls_transport_tag_detected_test in h2_compliance_SUITE: asserts h2_connection classifies the TLS socket as ssl (not gen_tcp) after connect, so any future drift in OTP's sslsocket tuple shape is caught early.

Changed
	Breaking: h2:start_server/2 now requires the h2 application to be started (application:ensure_started(h2)). Previously it worked from any process; now it registers a child under h2_sup.
	h2:stop_server/1 sends a stop message to the listener process and lets it shut down the acceptor pool and close the listen socket under OTP supervision.

Fixed
	wait_connected/1,2 callers and the {h2, Conn, connected} owner event are now fired inline from handle_frame when the first SETTINGS ack transitions the connection to connected. Previously, if the same socket read buffer also contained a frame that caused a connection error, gen_statem would enter closing before the connected state-enter callback ran and waiters would only see the teardown reply.
	closing state-enter now replies to any still-queued wait_connected/1,2 callers with {error, ErrorCode} instead of leaving them to time out.
	closing state-enter now half-closes the write side (shutdown(write)) and keeps reading to drain the recv buffer before the final close. A full close() with unread peer data was causing Linux to emit RST instead of FIN, which masked our GOAWAY on the h2spec oversized-frame case (4.2 / 2: Sends a large size DATA frame that exceeds SETTINGS_MAX_FRAME_SIZE).

[0.3.0] - 2026-04-15
Third review pass + h2spec interop; behaviour-visible spec fixes across the whole state machine. No breaking API change, but callers that matched on specific error atoms may see different values on edge cases (ALPN, ENABLE_PUSH, IWS).
Added
	External interop suite test/h2_interop_SUITE.erl drives the server from h2spec. Six groups: TLS generic/HPACK, h2c plaintext generic/HPACK, small-window (forced flow-control fragmentation), --strict mode. 146/146 generic+HPACK cases pass. Skips cleanly when h2spec is not on $PATH.
	.github/workflows/interop.yml: CI runs h2spec v2.6.0 on every push/PR; logs uploaded on failure.
	.github/workflows/ci.yml: now runs h2_compliance_SUITE in addition to eunit; CT logs uploaded on failure.
	PING/RST_STREAM flood mitigation (RFC 9113 §10.5): per-second counters per connection, GOAWAY(ENHANCE_YOUR_CALM) on overflow.
	Extended CONNECT (RFC 8441): server opt-in via h2:start_server(Port, #{enable_connect_protocol => true, ...}) advertises SETTINGS_ENABLE_CONNECT_PROTOCOL=1. Client uses h2:request(Conn, Headers, #{protocol => <<"websocket">>}). New errors: {error, extended_connect_disabled}, {error, extended_connect_method}. Inbound: server rejects :protocol with stream PROTOCOL_ERROR if it has not opted in.
	h2:start_server honors transport => tcp (cleartext h2c prior-knowledge listener with gen_tcp acceptor pool).
	h2:connect/3 top-level verify and cacerts options merged into SSL options.
	Owner event {h2, Conn, {informational, StreamId, Status, Headers}} for 1xx interim responses (excluding 101).
	Send-side header validation runs before HPACK encode on send_request, send_request_headers, send_response, and send_trailers.
	README: "Using with Ranch" and "Coexisting with HTTP/1.1" sections with code sketches.

Changed
	SETTINGS_ENABLE_PUSH default is now 0 (was 1). Server advertises 0; inbound PUSH_PROMISE on either side is a connection PROTOCOL_ERROR (RFC 9113 §6.5.2 / §8.4).
	TLS connect/2,3 requires ALPN h2. Previously fell through silently on protocol_not_negotiated; now returns {error, alpn_not_negotiated} (§3.3).
	Connection-level receive window fixed at 65535 regardless of SETTINGS_INITIAL_WINDOW_SIZE (§6.9.2). IWS now only adjusts stream windows.
	Request builder no longer injects :authority = "" when the caller omits host. Non-CONNECT requests without host now send no :authority; CONNECT without host returns {error, missing_authority} (§8.3.1).
	Trailers from the peer transition the stream to half_closed_remote (was closed), so a handler mid-response isn't surprised by invalid_stream_state when the peer pipelines body+trailers (§5.1).
	closing state proactively closes the TCP/TLS socket on entry (§5.4) instead of waiting up to 5 s for the peer.
	Closed-stream error classification: closed-reason retained in a compact id → reason side map bounded at 10 000 entries. Late DATA/HEADERS on a recently-closed stream is scoped exactly (connection vs stream) regardless of whether the full record has been evicted from the 100-entry window.
	Owner event {h2, Conn, {goaway, LastStreamId}} is now {goaway, LastStreamId, ErrorCode}.
	Per-stream events (data, trailers, stream_reset) routed to the registered stream handler when set; connection owner receives them only as fallback.
	HEADERS whose encoded block exceeds peer SETTINGS_MAX_FRAME_SIZE are split into HEADERS + CONTINUATION chain (§4.2).
	Body-less responses (HEAD / 204 / 304) emit a trailing {data, Sid, <<>>, true} event so callers waiting for end-of-stream don't hang.
	HPACK: Huffman encode/decode tables precomputed once via persistent_term + -on_load; dynamic table caches length and uses a single lists:reverse on eviction.

Fixed
	HEADERS/DATA on a stream closed via END_STREAM: connection STREAM_CLOSED (was stream-scoped RST) (§5.1).
	HEADERS/DATA on a stream closed via RST_STREAM: stream-scoped STREAM_CLOSED (was connection-scoped).
	CONTINUATION without an outstanding pending HEADERS: connection PROTOCOL_ERROR (§6.10).
	PRIORITY self-dependency on both the PRIORITY frame and inline HEADERS priority: stream PROTOCOL_ERROR (§5.3.1).
	PRIORITY frame with length != 5: stream FRAME_SIZE_ERROR (was connection) (§6.3).
	WINDOW_UPDATE on an idle stream: connection PROTOCOL_ERROR (was silently ignored) (§5.1).
	Unknown frame types: ignored per §4.1 (previously function_clause-crashed the connection).
	Inbound MAX_CONCURRENT_STREAMS enforced: peer HEADERS over our advertised limit now get RST_STREAM(REFUSED_STREAM) (§5.1.2).
	SETTINGS_ENABLE_PUSH=1 received as client: connection PROTOCOL_ERROR (§6.5.2).
	SETTINGS_INITIAL_WINDOW_SIZE above 2³¹−1: connection FLOW_CONTROL_ERROR (was PROTOCOL_ERROR) (§6.9.2).
	Body-less responses (HEAD/204/304): accept content-length > 0 with END_STREAM (RFC 9110 §9.3.2); reject when END_STREAM is absent on the header block.
	in_closed_stream_range was asymmetric in client mode (only matched peer-initiated ids); now mirrors server mode.
	HPACK decoder: truncated literal returns {error, incomplete_string} instead of function_clause.
	1xx interim responses with END_STREAM or Content-Length → stream PROTOCOL_ERROR (§8.1, RFC 9110 §15.2).
	CONNECT tunnel flag no longer pre-set on the request; the stream becomes a tunnel only when the 2xx response is sent/received. Non-2xx CONNECT responses permit trailers and enforce body rules (RFC 7540 §8.3).
	:authority containing userinfo (user@host) rejected with PROTOCOL_ERROR on both inbound and outbound paths (§8.3.1); check_authority_host runs for CONNECT requests too.
	Extended CONNECT :protocol value validated as an RFC 7230 token (RFC 8441 §4).
	:scheme pseudo-header follows the actual transport (http on TCP, https on TLS).
	:method = CONNECT outbound: trailers rejected with {error, tunnel_no_trailers}.
	WINDOW_UPDATE with increment 0 on a non-zero stream → stream RST_STREAM(PROTOCOL_ERROR) (§6.9.1).
	:status parsing: malformed values trigger stream PROTOCOL_ERROR instead of crashing the gen_statem.
	:status = 101 rejected on both send and receive (§8.6).
	Padding counted against receive flow control (§6.1). Connection-level receive window consumed on DATA for closed or unknown streams (§5.1).
	Content-Length enforcement (§8.1.1): duplicate/mismatched/non-numeric/negative values → PROTOCOL_ERROR; DATA overshoot or END_STREAM mismatch → stream RST.
	Server-side request trailers: trailing HEADERS without END_STREAM → PROTOCOL_ERROR.
	Field name validation tightened to RFC 7230 tchar (rejects SP, HTAB, colon in regular headers, other controls, DEL, non-ASCII). Field values: leading/trailing SP/HTAB rejected in addition to NUL/CR/LF.
	SETTINGS_MAX_HEADER_LIST_SIZE enforced in both directions: outbound exceed → {error, header_list_too_large}; inbound exceed → stream PROTOCOL_ERROR.

Docs
	docs/features.md: PRIORITY metadata is parsed and self-dep rejected, but no scheduler is implemented (RFC 9218 supersedes RFC 7540 priorities).

[0.2.0] - 2026-04-13
First usable release with a full connection-layer client and server. Previous 0.1.0 shipped only frame/HPACK primitives.
Added
	Public API module h2 with client and server entry points aligned with quic_h3:	h2:connect/2,3, h2:wait_connected/1,2
	h2:request/2,3,4,5, h2:send_data/3,4, h2:send_trailers/3
	h2:start_server/2,3, h2:stop_server/1, h2:server_port/1
	h2:send_response/4, h2:cancel/2,3, h2:cancel_stream/2,3
	h2:set_stream_handler/3,4, h2:unset_stream_handler/2
	h2:goaway/1,2, h2:close/1, h2:controlling_process/2
	h2:get_settings/1, h2:get_peer_settings/1


	h2_connection gen_statem implementing the full stream state machine (RFC 7540 §5.1) with flow control, SETTINGS negotiation, two-phase GOAWAY, and CONTINUATION handling.
	CONNECT tunnel mode (RFC 7540 §8.3): bidirectional byte tunnels over a stream, half-close semantics, trailers rejection, Content-Length/Transfer-Encoding rejection on 2xx.
	h2_server with TLS acceptor pool and ALPN h2 negotiation.
	Owner-process event messages: {h2, Conn, {response, ...}}, {data, ...}, {trailers, ...}, {stream_reset, ...}, {goaway, ...}, closed, connected.
	Compliance test suite (Common Test) with 32 cases covering protocol conformance, API parity, and tunnel mode.

Changed
	h2_hpack: persistent_term-backed precomputed Huffman encode tuple and sorted decode table; static table lookups via element/2 (O(1)); dynamic table caches length and evicts with a single lists:reverse.
	h2_connection: cached peer_max_frame_size, peer_initial_window_size, peer_max_concurrent_streams on the state record; CONTINUATION header buffer uses iodata() (flattened once on END_HEADERS) instead of per-frame binary concatenation.
	Frame decoder (h2_frame:decode/2) takes MaxFrameSize and enforces per-type stream-id 0 rules (DATA/HEADERS/PRIORITY/RST_STREAM/PUSH_PROMISE/CONTINUATION reject 0; SETTINGS/PING/GOAWAY require 0).

Fixed
	RFC 7540/7541 compliance gaps:	Padding bound in DATA/HEADERS frames now accepts PadLength == byte_size(Rest).
	WINDOW_UPDATE increment 0: stream-level RST_STREAM / connection-level GOAWAY with PROTOCOL_ERROR.
	SETTINGS_INITIAL_WINDOW_SIZE change that overflows any open stream → connection FLOW_CONTROL_ERROR.
	Pseudo-header validation: order, lowercase header names, connection-specific headers rejected, :path/:authority checks.
	CONTINUATION interleaving on a different stream → PROTOCOL_ERROR.
	RST_STREAM on an idle stream → PROTOCOL_ERROR.
	HEADERS on a half-closed-remote or closed stream → STREAM_CLOSED.
	HPACK: dynamic-table size update larger than peer-advertised max → COMPRESSION_ERROR; size update after a non-size-update representation → COMPRESSION_ERROR.
	Huffman decoder: EOS symbol in the middle of a string rejected; padding must be < 8 bits of all-ones.


	Body duplication when send_data split buffers across frames.
	Connection owner notified with closed on termination.
	CT suite flakiness: acceptor socket defaulted to active mode, losing data between ssl:handshake return and setopts({active, false}).

[0.1.0]
Initial release. Low-level HTTP/2 primitives (frames, HPACK, settings, capsule, varint).


  

    Features

h2 implements HTTP/2 as a client and a server on top of Erlang/OTP sockets. This page lists what is supported, what is intentionally left out, and the internal modules a library user may want to know about.
Supported
Protocol (RFC 7540 / RFC 9113)
	Connection preface (PRI * HTTP/2.0\r\n\r\nSM\r\n\r\n) and exact-match validation on the server.
	All frame types: DATA, HEADERS, PRIORITY, RST_STREAM, SETTINGS, PING, GOAWAY, WINDOW_UPDATE, CONTINUATION. PUSH_PROMISE is decoded but not generated (push disabled).
	Stream state machine per §5.1 with correct transitions for idle → open → half_closed_{local,remote} → closed, including reserved states for reception of PUSH_PROMISE.
	Flow control at both connection and stream level, including SETTINGS_INITIAL_WINDOW_SIZE retroactive adjustment with signed 32-bit overflow detection.
	SETTINGS negotiation: synchronous ACK timing, SETTINGS_TIMEOUT, validation of each parameter's legal range.
	Two-phase GOAWAY: graceful drain window before socket close.
	CONTINUATION interleaving: only CONTINUATION frames on the same stream accepted between HEADERS and END_HEADERS; anything else is a PROTOCOL_ERROR.
	Pseudo-header validation: required set per direction, order rule, lowercase header names, :path non-empty for non-CONNECT, :authority / Host consistency.
	Field syntax: names restricted to RFC 7230 tchar (rejects SP/HTAB/colon in regular headers, DEL, non-ASCII); values reject NUL/CR/LF and leading/trailing SP/HTAB.
	Connection-specific headers rejected (Connection, Keep-Alive, Proxy-Connection, Transfer-Encoding, Upgrade).
	Content-Length enforcement (§8.1.1): mismatched duplicates, non-numeric/negative values, DATA overshoot or END_STREAM mismatch → stream PROTOCOL_ERROR.
	Body forbidden on HEAD responses, 1xx, 204, 304 — enforced via stream flag.
	1xx interim responses delivered as a distinct informational event; 101 rejected on both send and receive (§8.6).
	SETTINGS_MAX_HEADER_LIST_SIZE enforced in both directions (outbound: {error, header_list_too_large}; inbound: stream PROTOCOL_ERROR).
	Padded DATA: full padded payload counted against the flow-control window; post-reset DATA still consumes the connection window.
	Oversized HEADERS blocks automatically split into HEADERS + CONTINUATION chain (§4.2).
	Error codes per §7 plus per-type stream-id validation on receive.
	CONNECT tunnel mode (§8.3): a 2xx response promotes the stream to a raw byte tunnel; END_STREAM is half-close, trailers rejected, CL/TE rejected.
	Extended CONNECT (RFC 8441): server opt-in via enable_connect_protocol => true advertises SETTINGS_ENABLE_CONNECT_PROTOCOL=1; client opts in via h2:request(Conn, Headers, #{protocol => <<"websocket">>}). :scheme, :path, :authority, :protocol all required; client refuses with {error, extended_connect_disabled} until the peer has advertised the setting; server rejects inbound :protocol with PROTOCOL_ERROR if it has not opted in. Tunnel semantics same as vanilla CONNECT.

HPACK (RFC 7541)
	Static table (61 entries), dynamic table (FIFO eviction), Huffman coding, variable-length integer encoding.
	SETTINGS_HEADER_TABLE_SIZE propagated to both encoders; decoder enforces that any size update is ≤ the peer-advertised cap and that size updates appear only at the start of a header block.
	Huffman decoder is a table-driven 8-bit state machine (one tuple lookup per input byte); it rejects an embedded EOS symbol and rejects padding that isn't strictly a prefix of 11…1.
	Dynamic table is a map keyed by insertion sequence, so indexed lookup/insert/eviction are O(1); the encoder static-table lookup is an O(1) precomputed map.
	Encode and decode tables are precomputed, shared (persistent_term), and initialized at module load.

TLS
	ALPN h2 required on the client, advertised on the server.
	TLS 1.2 and 1.3.
	SNI carried automatically from the client hostname.

API surface
Public module h2:
%% Client
h2:connect/2,3
h2:wait_connected/1,2
h2:request/2,3,4,5
h2:send_data/3,4,5      %% /5 takes #{block => Timeout} for blocking backpressure
h2:consume/3            %% replenish receive window in manual flow-control mode
h2:send_trailers/3
h2:cancel/2,3
h2:set_stream_handler/3,4
h2:unset_stream_handler/2
h2:goaway/1,2
h2:close/1
h2:controlling_process/2

%% Server
h2:start_server/2,3
h2:stop_server/1
h2:server_port/1
h2:send_response/4
h2:respond/5            %% combined headers+body fast path (one call, one write)

%% Inspection
h2:get_settings/1
h2:get_peer_settings/1
See the README for usage snippets and src/h2.erl for full edoc.
Events to the owner process
{h2, Conn, connected}
{h2, Conn, {response, StreamId, Status, Headers}}
{h2, Conn, {informational, StreamId, Status, Headers}}    %% 1xx interim
{h2, Conn, {data, StreamId, Data, EndStream}}
{h2, Conn, {trailers, StreamId, Headers}}
{h2, Conn, {stream_reset, StreamId, ErrorCode}}
{h2, Conn, {goaway, LastStreamId, ErrorCode}}
{h2, Conn, {closed, Reason}}
All per-stream events (response, informational, data, trailers, stream_reset) are routed to the process registered via h2:set_stream_handler/3,4 (or set at creation with #{handler => Pid}) if one is set; otherwise they fall back to the connection owner. Events that arrive before a handler registers are buffered and replayed in arrival order, never dropped. The connection-wide goaway and closed events are delivered to the owner and, additionally, to each stream handler so a per-stream process learns the connection is going away.
Identical shape to quic_h3 so application code that dispatches on protocol events can be shared between h2 and h3.
gRPC bidirectional streaming
The library satisfies the gRPC bidi contract over a single stream: both peers send interleaved DATA concurrently, the client half-closes with END_STREAM on its last DATA while still receiving, and the server ends with trailers carrying grpc-status. Each call can run in its own process that owns only its stream's events.
	One stream, two directions: after h2:request(Conn, Headers, #{handler => self(), end_stream => false}), call h2:send_data(Conn, Sid, Msg, false) repeatedly and h2:send_data(Conn, Sid, <<>>, true) to half-close the send side; the receive side stays open for response DATA and trailers. The server mirrors this with h2:send_response/4, h2:send_data/4 and h2:send_trailers/3.
	Ownership: a call process registers its handler per stream; h2:controlling_process/2 is not required per call, and an exiting call process does not take down the connection or sibling streams.
	Receive backpressure: #{flow_control => manual} plus h2:consume/3 gate WINDOW_UPDATE on consumer progress, bounding in-flight data to one window when streaming from an untrusted peer.
	Send backpressure: h2:send_data/5 with #{block => Timeout} blocks until the window opens (ok) or the deadline elapses ({error, timeout}); the default path returns {error, send_buffer_full} past the per-stream buffer cap.
	Cancel/teardown: h2:cancel/2,3 emits RST_STREAM and the peer's handler receives {stream_reset, Sid, Code}; goaway and closed reach the handler too. Deadline/cancel map to RST_STREAM CANCEL; grpc-status rides in trailers.

Intentionally out of scope
	Server push (§8.2) — deprecated by browsers, removed from HTTP/3.
	Stream priorities (§5.3) — deprecated by RFC 9218 (Extensible Priorities). PRIORITY frames and the PRIORITY block on HEADERS are parsed and self-dependency is rejected (§5.3.1), but the priority signal is otherwise ignored; no scheduler applies it.
	HTTP/2 cleartext upgrade (§3.2) — this release is ALPN-only. Starting an h2 connection over prior knowledge TCP is supported (transport => tcp), but Upgrade: h2c from an HTTP/1.1 request is not.
	Alt-Svc advertisement — library concern, leave to the caller.
	WebTransport (RFC 9220) — separate framing/setting; deferred.
	WebSocket framing on top of an Extended CONNECT tunnel — out of scope here; this library exposes the tunnel via :protocol, the framing layer belongs in a dedicated module.

Internal modules
Useful to know when extending or debugging:
	Module	Role
	h2_connection	gen_statem owning the socket; one process per connection.
	h2_app / h2_sup	Application callback and top-level supervisor. h2_sup is a simple_one_for_one parent of per-server listeners, so calling h2:start_server/2 from a short-lived process no longer tears the listener down when the caller exits.
	h2_listener	Per-server process spawned under h2_sup: owns the listen socket and the acceptor pool.
	h2_server	Standalone escript entry point; not used by h2:start_server/2.
	h2_frame	Pure frame encode/decode with per-type stream-id 0 and size validation.
	h2_hpack	HPACK context type, encode/decode, size updates, Huffman.
	h2_settings	Typed settings map, encode/decode/validate, parameter defaults.
	h2_error	HTTP/2 error code ↔ atom ↔ format-string mapping.

Testing
	rebar3 eunit — 310 unit tests and 800 PropEr properties across frame/HPACK/settings/varint.
	rebar3 ct --suite=test/h2_compliance_SUITE — 81 Common Test cases: RFC compliance, client/server round-trips, CONNECT and Extended CONNECT tunnels, API-parity with quic_h3, malformed-message enforcement, flow-control accounting, error paths.
	rebar3 ct --suite=test/h2_interop_SUITE — external interop via h2spec (generic + HPACK).
	rebar3 ct --suite=test/h2_grpc_interop_SUITE — gRPC interop: a real gRPC client (grpcurl) drives an h2-hosted echo service over a bidi stream. Skipped when grpcurl is absent.
	rebar3 ct --suite=test/h2_grpc_client_interop_SUITE — gRPC interop, other direction: our h2 client drives a real grpc-python echo server (identity-serialized bytes, no protobuf) over a bidi stream, exercising client half-close and flow control. Skipped when python3/grpcio is absent (set GRPC_PYTHON to pick the interpreter).
	gRPC bidi coverage: test/h2_grpc_tests.erl (behavioural - interleaved roundtrip, late-handler replay, receive/send backpressure, cancel each side, goaway/closed to handler, ownership, plus small-window / many-stream / high-message-count stress) and test/h2_grpc_frame_tests.erl (frame vectors - exact WINDOW_UPDATE gating, RST_STREAM CANCEL, no DATA while the window is shut, and trailers queued strictly after buffered DATA).
	rebar3 dialyzer / rebar3 xref — clean.
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HTTP/2 Public API
This module provides the public API for HTTP/2 client and server operations. It wraps the h2_connection state machine with a clean interface.
[bookmark: Client_Usage]Client Usage
  %% Connect to a server
  {ok, Conn} = h2:connect("example.com", 443, #{}).
 
  %% Send a request
  {ok, StreamId} = h2:request(Conn, <<"GET">>, <<"/">>, [
      {<<"host">>, <<"example.com">>}
  ]).
 
  %% Receive response (messages sent to caller)
  receive
      {h2, Conn, {response, StreamId, Status, Headers}} ->
          io:format("Status: ~p~n", [Status]);
      {h2, Conn, {data, StreamId, Data, IsFin}} ->
          io:format("Data: ~p~n", [Data])
  end.
 
  %% Close connection
  ok = h2:close(Conn).
[bookmark: Server_Usage]Server Usage
  %% Start server
  {ok, Server} = h2:start_server(8443, #{
      cert => "server.pem",
      key => "server-key.pem",
      handler => fun(Conn, StreamId, Method, Path, Headers) ->
          h2:send_response(Conn, StreamId, 200, [{<<"content-type">>, <<"text/plain">>}]),
          h2:send_data(Conn, StreamId, <<"Hello World!">>, true)
      end
  }).
 
  %% Stop server
  ok = h2:stop_server(Server).
[bookmark: Event_Messages]Event Messages
The owner process receives the following messages:
Client: - {h2, Conn, {response, StreamId, Status, Headers}} - {h2, Conn, {data, StreamId, Data, IsFin}} - {h2, Conn, {trailers, StreamId, Trailers}} - {h2, Conn, {stream_reset, StreamId, ErrorCode}} - {h2, Conn, {goaway, LastStreamId, ErrorCode}} - {h2, Conn, closed}
Server handler receives direct calls.
[bookmark: Bidirectional_streaming_(gRPC)]Bidirectional streaming (gRPC)
A per-call process can own a single stream's events without owning the connection, so many calls multiplex one connection. Pass #{handler => Pid} to request/3 (or call set_stream_handler/3,4) to route every event for that stream to Pid; events that arrive before registration are buffered and replayed in order. send_data/4 can be called repeatedly and half-closes with send_data(Conn, Sid, <<>>, true) while the receive side stays open. For backpressure use #{flow_control => manual} plus consume/3 on receive, and send_data/5 with #{block => Timeout} on send. See the README for an example.
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        consume(Conn, StreamId, ByteCount)

      


        Acknowledge consumption of ByteCount received bytes on a manual flow-control stream, replenishing its receive window. Receive-side backpressure: a handler calls this only after processing data, gating the peer's WINDOW_UPDATE on consumer progress. No-op on auto-mode streams.
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        Send an HTTP/2 request with body. Sends HEADERS without END_STREAM, then sends DATA with END_STREAM.
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        Send a complete response (headers + full body) in a single call. This is the fast path for the common request/response case: one message to the connection and one socket write (HEADERS coalesced with DATA), versus the two round-trips of send_response/4 followed by send_data/4. Falls back to the granular path transparently when the response cannot be coalesced (oversized headers/body, CONNECT tunnels).
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        Register a pid to receive a stream's events. Routes every event for the stream — {response,...}, {data,...}, {trailers,...}, {informational,...}, {stream_reset,...} — to the handler pid as {h2, Conn, Event}. By default the connection replays any events buffered before the handler was registered, in arrival order, so a response/trailers that raced ahead of registration is never dropped to the owner. The call returns ok. Pass #{drain_buffer => true} to instead get the buffered DATA back in the reply ({ok, [{Data, Fin}, ...]}) and forward it yourself (kept for the WebSocket/MASQUE tunnel callers).
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          -type connect_opts() ::
          #{transport => tcp | ssl,
            ssl_opts => [ssl:tls_client_option()],
            cert => binary() | string(),
            key => binary() | string(),
            cacerts => [binary()],
            verify => verify_none | verify_peer,
            settings => h2_settings:settings(),
            timeout => timeout(),
            connect_timeout => timeout(),
            sync => boolean()}.
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            key => binary() | string(),
            cacerts => [binary()],
            verify => verify_none | verify_peer,
            ssl_opts => [ssl:tls_option()],
            ip => inet:ip_address(),
            inet6 => boolean(),
            handler := fun((connection(), stream_id(), binary(), binary(), headers()) -> any()),
            settings => h2_settings:settings(),
            acceptors => pos_integer(),
            enable_connect_protocol => boolean()}.
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Cancel a stream.

  



  
    
      
    
    
      cancel(Conn, StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec cancel(connection(), stream_id(), error_code()) -> ok | {error, term()}.


      


Cancel a stream with a specific error code.
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      This function is deprecated. Use cancel/3 instead..
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      close(Conn)



        
          
        

    

  


  

      

          -spec close(connection()) -> ok.


      


Close the connection immediately.
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          -spec connect(string() | binary(), inet:port_number()) -> {ok, connection()} | {error, term()}.


      


Connect to an HTTP/2 server. Uses TLS by default on port 443.
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                 {ok, connection()} | {error, term()}.


      


Connect to an HTTP/2 server with options.
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          -spec consume(connection(), stream_id(), non_neg_integer()) -> ok | {error, term()}.


      


Acknowledge consumption of ByteCount received bytes on a manual flow-control stream, replenishing its receive window. Receive-side backpressure: a handler calls this only after processing data, gating the peer's WINDOW_UPDATE on consumer progress. No-op on auto-mode streams.
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Get peer settings.
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Get local settings.
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Initiate graceful connection shutdown.
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Initiate connection shutdown with error code.
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          -spec request(connection(), headers()) -> {ok, stream_id()} | {error, term()}.


      


Send an HTTP/2 request with pre-built headers (matches quic_h3:request/2). Headers should include pseudo-headers (:method, :path, :scheme, :authority).
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          -spec request(connection(), binary(), binary(), headers()) -> {ok, stream_id()} | {error, term()}.


      


Send an HTTP/2 request. For body-less requests (GET, HEAD, etc.), sends HEADERS with END_STREAM. For CONNECT (RFC 7540 §8.3) leaves the stream open so the caller can send tunnel bytes via send_data.
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                 {ok, stream_id()} | {error, term()}.


      


Send an HTTP/2 request with body. Sends HEADERS without END_STREAM, then sends DATA with END_STREAM.
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          -spec respond(connection(), stream_id(), status(), headers(), binary()) -> ok | {error, term()}.


      


Send a complete response (headers + full body) in a single call. This is the fast path for the common request/response case: one message to the connection and one socket write (HEADERS coalesced with DATA), versus the two round-trips of send_response/4 followed by send_data/4. Falls back to the granular path transparently when the response cannot be coalesced (oversized headers/body, CONNECT tunnels).
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          -spec send_data(connection(), stream_id(), binary()) -> ok | {error, term()}.


      


Send data on a stream.
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          -spec send_data(connection(), stream_id(), binary(), boolean()) -> ok | {error, term()}.


      


Send data on a stream with end_stream flag.
Non-blocking backpressure: when the peer's send window is exhausted the data is buffered, and {error, send_buffer_full} is returned once the buffer would exceed the per-stream cap, so the caller backs off instead of growing memory without bound. For a blocking variant see send_data/5.
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          -spec send_data(connection(), stream_id(), binary(), boolean(), map()) -> ok | {error, term()}.


      


Send data with per-call options. Pass #{block => Timeout} (ms or infinity) to block until the peer's window accepts the data, returning ok, or {error, timeout} if the window does not open in time (the data may still be queued; the caller should slow down or cancel the stream).
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          -spec send_response(connection(), stream_id(), status(), headers()) -> ok | {error, term()}.


      


Send an HTTP/2 response (server mode).
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Send trailers on a stream.
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          -spec server_port(server_ref()) -> inet:port_number().


      


Return the TCP port the server is actually listening on.
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          -spec set_stream_handler(connection(), stream_id(), pid()) ->
                            ok | {ok, [{binary(), boolean()}]} | {error, term()}.


      


Register a pid to receive a stream's events. Routes every event for the stream — {response,...}, {data,...}, {trailers,...}, {informational,...}, {stream_reset,...} — to the handler pid as {h2, Conn, Event}. By default the connection replays any events buffered before the handler was registered, in arrival order, so a response/trailers that raced ahead of registration is never dropped to the owner. The call returns ok. Pass #{drain_buffer => true} to instead get the buffered DATA back in the reply ({ok, [{Data, Fin}, ...]}) and forward it yourself (kept for the WebSocket/MASQUE tunnel callers).
To avoid the registration race entirely, set the handler at stream creation with h2:request(Conn, Headers, #{handler => Pid}).
Backpressure: by default incoming DATA replenishes the receive window on dispatch, so a slow handler's mailbox can grow unbounded. Pass #{flow_control => manual} (here or at request time) to gate window replenishment on consume/3 — the handler calls h2:consume(Conn, StreamId, N) after processing N bytes, bounding in-flight data to one window.
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          -spec start_server(inet:port_number(), server_opts()) -> {ok, server_ref()} | {error, term()}.


      


Start an HTTP/2 server.
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          -spec start_server(atom(), inet:port_number(), server_opts()) -> {ok, server_ref()} | {error, term()}.


      


Start a named HTTP/2 server (matches quic_h3:start_server/3).
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Stop an HTTP/2 server.

  



  
    
      
    
    
      unset_stream_handler(Conn, StreamId)



        
          
        

    

  


  

      

          -spec unset_stream_handler(connection(), stream_id()) -> ok.
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Wait for a client connection to reach the connected state.

  



  
    
      
    
    
      wait_connected(Conn, Timeout)



        
          
        

    

  


  

      

          -spec wait_connected(connection(), timeout()) -> ok | {error, term()}.
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RFC 9297 Capsule Protocol
Capsules are used to convey control information in HTTP CONNECT tunnels. Used by HTTP/2 WebTransport for stream multiplexing within a CONNECT stream.
Capsule format: +------------+------------+ | Type (i) | Length (i) | +------------+------------+ | Payload (*) | +-------------------------+
Type and Length are QUIC variable-length integers.
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        Create a DATAGRAM capsule.



    


    
      
        decode(Bin)

      


        Decode a single capsule from binary. Returns {ok, {Type, Payload}, Rest} | {more, N} | {error, Reason}



    


    
      
        decode_all(Bin)

      


        Decode all capsules from binary.



    


    
      
        decode_type(N)

      


        Convert capsule type integer to atom (if known).
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        Encode a capsule to binary.
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        Convert capsule type atom to integer.
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          -type capsule() :: {Type :: capsule_type(), Payload :: binary()}.
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          -type capsule_type() :: non_neg_integer() | atom().
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          -spec datagram(binary()) -> capsule().


      


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


      


Decode a single capsule from binary. Returns {ok, {Type, Payload}, Rest} | {more, N} | {error, Reason}
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          -spec decode_all(binary()) -> {ok, [capsule()], binary()}.


      


Decode all capsules from binary.
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          -spec decode_type(non_neg_integer()) -> non_neg_integer() | atom().


      


Convert capsule type integer to atom (if known).
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          -spec encode(capsule_type(), binary()) -> binary().


      


Encode a capsule to binary.
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          -spec encode_type(atom()) -> non_neg_integer().


      


Convert capsule type atom to integer.
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HTTP/2 Standalone Client Escript
A standalone HTTP/2 client that can be run from the command line.
Usage:
  h2_client URL [options]
 
  Options:
    -X, --method METHOD   HTTP method (default: GET)
    -H, --header K:V      Add request header (repeatable)
    -d, --data DATA       Request body
    --cert FILE           Client certificate (PEM)
    --key FILE            Client private key (PEM)
    --cacerts FILE        CA certificates (PEM)
    --insecure            Skip certificate verification
    -o, --output FILE     Write response to file
    --timeout SEC         Connection timeout (default: 30)
    -v, --verbose         Show detailed output
    -h, --help            Show this help
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          -spec main([string()]) -> no_return().
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HTTP/2 Connection State Machine (RFC 7540)
This module implements the HTTP/2 connection protocol using gen_statem. It handles both client and server modes, managing the connection preface, settings exchange, stream lifecycle, flow control, and frame dispatch.
States: - preface: Exchanging connection preface - settings: Exchanging SETTINGS frames - connected: Ready for requests/responses - goaway_sent: Graceful shutdown initiated by us - goaway_received: Peer initiated shutdown - closing: Connection closing
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        activate(Conn)

      


        Activate the socket after ownership transfer. Must be called after transferring socket ownership to this process. Synchronous so the caller knows the preface + SETTINGS have been sent and the socket has been set to active mode before it proceeds.
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        cancel_stream(Conn, StreamId)

      


        Cancel a stream.



    


    
      
        cancel_stream(Conn, StreamId, ErrorCode)

      


        Cancel a stream with a specific error code.



    


    
      
        close(Conn)

      


        Close the connection.



    


    
      
        closing(EventType, OldState, State)

      


    


    
      
        code_change(OldVsn, StateName, State, Extra)

      


    


    
      
        connected(EventType, OldState, State)

      


    


    
      
        consume(Conn, StreamId, ByteCount)

      


        Acknowledge consumption of ByteCount received bytes on a manual-flow stream, replenishing its receive window via WINDOW_UPDATE. No-op for streams in the default auto flow-control mode. This is the receive-side backpressure knob: a handler calls it only after it has processed data, so the peer's send window tracks consumer progress instead of growing the mailbox unboundedly.



    


    
      
        controlling_process(Conn, NewOwner)

      


        Transfer ownership of the connection.



    


    
      
        get_peer_settings(Conn)

      


        Get peer settings.



    


    
      
        get_settings(Conn)

      


        Get local settings.



    


    
      
        goaway_received(EventType, OldState, State)

      


    


    
      
        goaway_sent(EventType, OldState, State)

      


    


    
      
        init(_)

      


    


    
      
        preface(EventType, OldState, State)

      


    


    
      
        respond(Conn, StreamId, Status, Headers, Body)

      


        Send a complete response (headers + full body) in one call. Returns need_fallback when the fast path does not apply; callers (h2:respond/5) then use send_response/4 + send_data/4.



    


    
      
        send_data(Conn, StreamId, Data)

      


        Send data on a stream.



    


    
      
        send_data(Conn, StreamId, Data, EndStream)

      


        Send data on a stream with end_stream flag.



    


    
      
        send_data(Conn, StreamId, Data, EndStream, Opts)

      


        Send data with per-call options. #{block => Timeout} turns send_data into a blocking call: when the peer's window cannot accept the data yet the caller is parked (bypassing the send_buffer_full cap) until the buffer drains, returning ok, or {error, timeout} if Timeout ms elapse first. Without block this behaves exactly like send_data/4.
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        Send GOAWAY frame.



    


    
      
        send_goaway(Conn, ErrorCode)

      


        Send GOAWAY frame with error code.



    


    
      
        send_request(Conn, Method, Path, Headers)

      


        Send a request (client mode).



    


    
      
        send_request(Conn, Method, Path, Headers, EndStream)

      


        Send a request with EndStream flag (client mode).



    


    
      
        send_request_headers(Conn, Headers, EndStream)

      


        Send a request with a pre-built header list (including pseudo-headers).



    


    
      
        send_request_headers(Conn, Headers, EndStream, Opts)

      


        Send a request with a pre-built header list and per-stream options. For gRPC bidi a dedicated call process passes #{handler => self()} so the stream's events route to it from creation (race-free, no owner detour), and optionally #{flow_control => manual} to apply receive-side backpressure. #{defer => true} buffers events until a later set_stream_handler/3 replays them when the handler pid is not known at creation time.



    


    
      
        send_response(Conn, StreamId, Status, Headers)

      


        Send a response (server mode).



    


    
      
        send_trailers(Conn, StreamId, Trailers)

      


        Send trailers on a stream.



    


    
      
        set_stream_handler(Conn, StreamId, Pid)

      


        Register a pid to receive body data for StreamId. By default any DATA frames that arrived before the handler was registered are replayed to the handler pid as {h2, Conn, {data, StreamId, Data, Fin}} messages, and the call returns ok. Pass #{drain_buffer => true} to receive the raw buffer in the reply ({ok, [{Data, Fin}, ...]}) and forward it manually. Matches quic_h3:set_stream_handler/3,4.



    


    
      
        set_stream_handler(Conn, StreamId, Pid, Opts)

      


    


    
      
        settings(EventType, OldState, State)

      


    


    
      
        start_link(_, Socket, Opts)

      


        Start a connection as a client.



    


    
      
        start_link(Mode, Socket, Owner, Opts)

      


        Start a connection with explicit owner.



    


    
      
        terminate(Reason, StateName, State)

      


    


    
      
        unset_stream_handler(Conn, StreamId)

      


    


    
      
        verify_stream_counts(Pid)

      


        Test/debug invariant: recompute the stream counters by folding the live streams` map and compare against the incrementally maintained fields. Returns `ok when they agree, {mismatch, ...} otherwise.



    


    
      
        wait_connected(Conn)

      


        Wait for the connection to reach connected state.



    


    
      
        wait_connected(Conn, Timeout)

      


        Wait for the connection to reach connected state with timeout.



    





      


      
        Functions


        


  
    
      
    
    
      activate(Conn)



        
          
        

    

  


  

      

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


      


Activate the socket after ownership transfer. Must be called after transferring socket ownership to this process. Synchronous so the caller knows the preface + SETTINGS have been sent and the socket has been set to active mode before it proceeds.

  



  
    
      
    
    
      callback_mode()



        
          
        

    

  


  


  



  
    
      
    
    
      cancel_stream(Conn, StreamId)



        
          
        

    

  


  

      

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


      


Cancel a stream.

  



  
    
      
    
    
      cancel_stream(Conn, StreamId, ErrorCode)



        
          
        

    

  


  

      

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


      


Cancel a stream with a specific error code.

  



  
    
      
    
    
      close(Conn)



        
          
        

    

  


  

      

          -spec close(pid()) -> ok.


      


Close the connection.

  



  
    
      
    
    
      closing(EventType, OldState, State)



        
          
        

    

  


  


  



  
    
      
    
    
      code_change(OldVsn, StateName, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      connected(EventType, OldState, State)



        
          
        

    

  


  


  



  
    
      
    
    
      consume(Conn, StreamId, ByteCount)



        
          
        

    

  


  

      

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


      


Acknowledge consumption of ByteCount received bytes on a manual-flow stream, replenishing its receive window via WINDOW_UPDATE. No-op for streams in the default auto flow-control mode. This is the receive-side backpressure knob: a handler calls it only after it has processed data, so the peer's send window tracks consumer progress instead of growing the mailbox unboundedly.

  



  
    
      
    
    
      controlling_process(Conn, NewOwner)



        
          
        

    

  


  

      

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


      


Transfer ownership of the connection.

  



  
    
      
    
    
      get_peer_settings(Conn)



        
          
        

    

  


  

      

          -spec get_peer_settings(pid()) -> h2_settings:settings().


      


Get peer settings.

  



  
    
      
    
    
      get_settings(Conn)



        
          
        

    

  


  

      

          -spec get_settings(pid()) -> h2_settings:settings().


      


Get local settings.

  



  
    
      
    
    
      goaway_received(EventType, OldState, State)



        
          
        

    

  


  


  



  
    
      
    
    
      goaway_sent(EventType, OldState, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      preface(EventType, OldState, State)



        
          
        

    

  


  


  



  
    
      
    
    
      respond(Conn, StreamId, Status, Headers, Body)



        
          
        

    

  


  

      

          -spec respond(pid(), non_neg_integer(), non_neg_integer(), [{binary(), binary()}], binary()) ->
                 ok | need_fallback | {error, term()}.


      


Send a complete response (headers + full body) in one call. Returns need_fallback when the fast path does not apply; callers (h2:respond/5) then use send_response/4 + send_data/4.

  



  
    
      
    
    
      send_data(Conn, StreamId, Data)



        
          
        

    

  


  

      

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


      


Send data on a stream.

  



  
    
      
    
    
      send_data(Conn, StreamId, Data, EndStream)



        
          
        

    

  


  

      

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


      


Send data on a stream with end_stream flag.
Default (non-blocking) backpressure: when the peer's flow-control window is exhausted the data is buffered, and once the buffer would exceed the per-stream cap the call returns {error, send_buffer_full} so the caller backs off rather than growing the connection unboundedly.

  



  
    
      
    
    
      send_data(Conn, StreamId, Data, EndStream, Opts)



        
          
        

    

  


  

      

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


      


Send data with per-call options. #{block => Timeout} turns send_data into a blocking call: when the peer's window cannot accept the data yet the caller is parked (bypassing the send_buffer_full cap) until the buffer drains, returning ok, or {error, timeout} if Timeout ms elapse first. Without block this behaves exactly like send_data/4.

  



  
    
      
    
    
      send_goaway(Conn)



        
          
        

    

  


  

      

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


      


Send GOAWAY frame.

  



  
    
      
    
    
      send_goaway(Conn, ErrorCode)



        
          
        

    

  


  

      

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


      


Send GOAWAY frame with error code.

  



  
    
      
    
    
      send_request(Conn, Method, Path, Headers)



        
          
        

    

  


  

      

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


      


Send a request (client mode).

  



  
    
      
    
    
      send_request(Conn, Method, Path, Headers, EndStream)



        
          
        

    

  


  

      

          -spec send_request(pid(), binary(), binary(), [{binary(), binary()}], boolean()) ->
                      {ok, non_neg_integer()} | {error, term()}.


      


Send a request with EndStream flag (client mode).

  



  
    
      
    
    
      send_request_headers(Conn, Headers, EndStream)



        
          
        

    

  


  

      

          -spec send_request_headers(pid(), [{binary(), binary()}], boolean()) ->
                              {ok, non_neg_integer()} | {error, term()}.


      


Send a request with a pre-built header list (including pseudo-headers).

  



  
    
      
    
    
      send_request_headers(Conn, Headers, EndStream, Opts)



        
          
        

    

  


  

      

          -spec send_request_headers(pid(), [{binary(), binary()}], boolean(), map()) ->
                              {ok, non_neg_integer()} | {error, term()}.


      


Send a request with a pre-built header list and per-stream options. For gRPC bidi a dedicated call process passes #{handler => self()} so the stream's events route to it from creation (race-free, no owner detour), and optionally #{flow_control => manual} to apply receive-side backpressure. #{defer => true} buffers events until a later set_stream_handler/3 replays them when the handler pid is not known at creation time.

  



  
    
      
    
    
      send_response(Conn, StreamId, Status, Headers)



        
          
        

    

  


  

      

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


      


Send a response (server mode).

  



  
    
      
    
    
      send_trailers(Conn, StreamId, Trailers)



        
          
        

    

  


  

      

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


      


Send trailers on a stream.

  



  
    
      
    
    
      set_stream_handler(Conn, StreamId, Pid)



        
          
        

    

  


  

      

          -spec set_stream_handler(pid(), non_neg_integer(), pid()) ->
                            ok | {ok, [{binary(), boolean()}]} | {error, term()}.


      


Register a pid to receive body data for StreamId. By default any DATA frames that arrived before the handler was registered are replayed to the handler pid as {h2, Conn, {data, StreamId, Data, Fin}} messages, and the call returns ok. Pass #{drain_buffer => true} to receive the raw buffer in the reply ({ok, [{Data, Fin}, ...]}) and forward it manually. Matches quic_h3:set_stream_handler/3,4.

  



  
    
      
    
    
      set_stream_handler(Conn, StreamId, Pid, Opts)



        
          
        

    

  


  

      

          -spec set_stream_handler(pid(), non_neg_integer(), pid(), map()) ->
                            ok | {ok, [{binary(), boolean()}]} | {error, term()}.


      



  



  
    
      
    
    
      settings(EventType, OldState, State)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(_, Socket, Opts)



        
          
        

    

  


  

      

          -spec start_link(client, gen_tcp:socket() | ssl:sslsocket(), map()) -> {ok, pid()} | {error, term()}.


      


Start a connection as a client.

  



  
    
      
    
    
      start_link(Mode, Socket, Owner, Opts)



        
          
        

    

  


  

      

          -spec start_link(client | server, gen_tcp:socket() | ssl:sslsocket(), pid(), map()) ->
                    {ok, pid()} | {error, term()}.


      


Start a connection with explicit owner.

  



  
    
      
    
    
      terminate(Reason, StateName, State)



        
          
        

    

  


  


  



  
    
      
    
    
      unset_stream_handler(Conn, StreamId)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      verify_stream_counts(Pid)



        
          
        

    

  


  

      

          -spec verify_stream_counts(pid()) -> ok | {mismatch, map()}.


      


Test/debug invariant: recompute the stream counters by folding the live streams` map and compare against the incrementally maintained fields. Returns `ok when they agree, {mismatch, ...} otherwise.

  



  
    
      
    
    
      wait_connected(Conn)



        
          
        

    

  


  

      

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


      


Wait for the connection to reach connected state.

  



  
    
      
    
    
      wait_connected(Conn, Timeout)



        
          
        

    

  


  

      

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


      


Wait for the connection to reach connected state with timeout.

  


        

      


  

    
h2_error 
    



      
HTTP/2 Error Codes (RFC 7540 Section 7)
Error codes are 32-bit integers used in RST_STREAM and GOAWAY frames.

      


      
        Summary


  
    Types
  


    
      
        error_code/0

      


    





  
    Functions
  


    
      
        code(_)

      


        Get the numeric code for an error name.



    


    
      
        format(Code)

      


        Format an error for display.



    


    
      
        name(Code)

      


        Get the error name for a numeric code.



    





      


      
        Types


        


  
    
      
    
    
      error_code/0



        
          
        

    

  


  

      

          -type error_code() ::
          no_error | protocol_error | internal_error | flow_control_error | settings_timeout |
          stream_closed | frame_size_error | refused_stream | cancel | compression_error |
          connect_error | enhance_your_calm | inadequate_security | http_1_1_required |
          {unknown, non_neg_integer()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      code(_)



        
          
        

    

  


  

      

          -spec code(error_code()) -> non_neg_integer().


      


Get the numeric code for an error name.

  



  
    
      
    
    
      format(Code)



        
          
        

    

  


  

      

          -spec format(error_code() | non_neg_integer()) -> string().


      


Format an error for display.

  



  
    
      
    
    
      name(Code)



        
          
        

    

  


  

      

          -spec name(non_neg_integer()) -> error_code().


      


Get the error name for a numeric code.

  


        

      


  

    
h2_frame 
    



      
HTTP/2 Frame Encoding and Decoding (RFC 7540 Section 4)
All frames begin with a fixed 9-octet header followed by a payload of variable length:
+-----------------------------------------------+ | Length (24) | +---------------+---------------+---------------+ | Type (8) | Flags (8) | +-+-------------+---------------+-------------------------------+ |R| Stream Identifier (31) | +=+=============================================================+ | Frame Payload (0...) | +---------------------------------------------------------------+

      


      
        Summary


  
    Types
  


    
      
        frame/0

      


    


    
      
        frame_data/0

      


    


    
      
        frame_type/0

      


    





  
    Functions
  


    
      
        continuation(StreamId, HeaderBlock, EndHeaders)

      


        Create a CONTINUATION frame.



    


    
      
        data(StreamId, Data, EndStream)

      


        Create a DATA frame.



    


    
      
        data(StreamId, Data, EndStream, Padding)

      


        Create a DATA frame with padding.



    


    
      
        decode(Bin)

      


        Decode binary to frame. Returns {ok, Frame, Rest} | {more, N} | {error, Reason}



    


    
      
        decode(Bin, MaxFrameSize)

      


        Decode binary to frame, rejecting frames larger than MaxFrameSize with frame_size_error (RFC 7540 §4.2).



    


    
      
        decode_header(Bin)

      


        Decode just the frame header (for peeking).



    


    
      
        encode(H2_frame)

      


        Encode a frame to binary.



    


    
      
        encode_iodata(Frame)

      


        Like encode/1 but returns iodata. For DATA frames the (possibly large) payload is emitted as a separate element rather than copied into a new binary, so the wire bytes are identical to encode/1 without the body copy. Other frame types fall back to encode/1.



    


    
      
        goaway(LastStreamId, ErrorCode, DebugData)

      


        Create a GOAWAY frame.



    


    
      
        headers(StreamId, HeaderBlock, EndStream)

      


        Create a HEADERS frame.



    


    
      
        headers(StreamId, HeaderBlock, EndStream, EndHeaders)

      


        Create a HEADERS frame with end headers flag.



    


    
      
        headers(StreamId, HeaderBlock, EndStream, EndHeaders, Priority)

      


        Create a HEADERS frame with priority.



    


    
      
        ping(Data)

      


        Create a PING frame.



    


    
      
        ping_ack(Data)

      


        Create a PING ACK frame.



    


    
      
        priority(StreamId, Exclusive, DependsOn, Weight)

      


        Create a PRIORITY frame.



    


    
      
        push_promise(StreamId, PromisedId, HeaderBlock, EndHeaders)

      


        Create a PUSH_PROMISE frame.



    


    
      
        rst_stream(StreamId, ErrorCode)

      


        Create a RST_STREAM frame.



    


    
      
        settings(Settings)

      


        Create a SETTINGS frame.



    


    
      
        settings_ack()

      


        Create a SETTINGS ACK frame.



    


    
      
        window_update(StreamId, Increment)

      


        Create a WINDOW_UPDATE frame.



    





      


      
        Types


        


  
    
      
    
    
      frame/0



        
          
        

    

  


  

      

          -type frame() ::
          #h2_frame{length :: non_neg_integer(),
                    type :: 0..255,
                    flags :: 0..255,
                    stream_id :: non_neg_integer(),
                    payload :: binary()} |
          frame_data().


      



  



  
    
      
    
    
      frame_data/0



        
          
        

    

  


  

      

          -type frame_data() ::
          {data, StreamId :: non_neg_integer(), Data :: binary(), EndStream :: boolean()} |
          {data,
           StreamId :: non_neg_integer(),
           Data :: binary(),
           EndStream :: boolean(),
           FlowControlled :: non_neg_integer()} |
          {headers,
           StreamId :: non_neg_integer(),
           HeaderBlock :: binary(),
           EndStream :: boolean(),
           EndHeaders :: boolean()} |
          {headers,
           StreamId :: non_neg_integer(),
           HeaderBlock :: binary(),
           EndStream :: boolean(),
           EndHeaders :: boolean(),
           Priority :: {Exclusive :: boolean(), DependsOn :: non_neg_integer(), Weight :: 1..256}} |
          {priority,
           StreamId :: non_neg_integer(),
           Exclusive :: boolean(),
           DependsOn :: non_neg_integer(),
           Weight :: 1..256} |
          {rst_stream, StreamId :: non_neg_integer(), ErrorCode :: non_neg_integer()} |
          {settings, Settings :: [{non_neg_integer(), non_neg_integer()}]} |
          {settings_ack} |
          {push_promise,
           StreamId :: non_neg_integer(),
           PromisedId :: non_neg_integer(),
           HeaderBlock :: binary(),
           EndHeaders :: boolean()} |
          {ping, Data :: binary()} |
          {ping_ack, Data :: binary()} |
          {goaway,
           LastStreamId :: non_neg_integer(),
           ErrorCode :: non_neg_integer(),
           DebugData :: binary()} |
          {window_update, StreamId :: non_neg_integer(), Increment :: pos_integer()} |
          {continuation,
           StreamId :: non_neg_integer(),
           HeaderBlock :: binary(),
           EndHeaders :: boolean()} |
          {unknown_frame,
           Type :: non_neg_integer(),
           Flags :: non_neg_integer(),
           StreamId :: non_neg_integer(),
           Payload :: binary()}.


      



  



  
    
      
    
    
      frame_type/0



        
          
        

    

  


  

      

          -type frame_type() ::
          data | headers | priority | rst_stream | settings | push_promise | ping | goaway |
          window_update | continuation |
          {unknown, 0..255}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      continuation(StreamId, HeaderBlock, EndHeaders)



        
          
        

    

  


  

      

          -spec continuation(non_neg_integer(), binary(), boolean()) -> frame_data().


      


Create a CONTINUATION frame.

  



  
    
      
    
    
      data(StreamId, Data, EndStream)



        
          
        

    

  


  

      

          -spec data(non_neg_integer(), binary(), boolean()) -> frame_data().


      


Create a DATA frame.

  



  
    
      
    
    
      data(StreamId, Data, EndStream, Padding)



        
          
        

    

  


  

      

          -spec data(non_neg_integer(), binary(), boolean(), binary()) ->
              #h2_frame{length :: non_neg_integer(),
                        type :: 0..255,
                        flags :: 0..255,
                        stream_id :: non_neg_integer(),
                        payload :: binary()}.


      


Create a DATA frame with padding.

  



  
    
      
    
    
      decode(Bin)



        
          
        

    

  


  

      

          -spec decode(binary()) ->
                {ok, frame_data(), binary()} |
                {more, non_neg_integer()} |
                {error, term()} |
                {error, {stream_error, non_neg_integer(), atom()}, binary()}.


      


Decode binary to frame. Returns {ok, Frame, Rest} | {more, N} | {error, Reason}

  



  
    
      
    
    
      decode(Bin, MaxFrameSize)



        
          
        

    

  


  

      

          -spec decode(binary(), pos_integer() | infinity) ->
                {ok, frame_data(), binary()} |
                {more, non_neg_integer()} |
                {error, term()} |
                {error, {stream_error, non_neg_integer(), atom()}, binary()}.


      


Decode binary to frame, rejecting frames larger than MaxFrameSize with frame_size_error (RFC 7540 §4.2).

  



  
    
      
    
    
      decode_header(Bin)



        
          
        

    

  


  

      

          -spec decode_header(binary()) ->
                       {ok, {non_neg_integer(), frame_type(), 0..255, non_neg_integer()}, binary()} |
                       {more, non_neg_integer()}.


      


Decode just the frame header (for peeking).

  



  
    
      
    
    
      encode(H2_frame)



        
          
        

    

  


  

      

          -spec encode(frame() | frame_data()) -> binary().


      


Encode a frame to binary.

  



  
    
      
    
    
      encode_iodata(Frame)



        
          
        

    

  


  

      

          -spec encode_iodata(frame_data()) -> iodata().


      


Like encode/1 but returns iodata. For DATA frames the (possibly large) payload is emitted as a separate element rather than copied into a new binary, so the wire bytes are identical to encode/1 without the body copy. Other frame types fall back to encode/1.

  



  
    
      
    
    
      goaway(LastStreamId, ErrorCode, DebugData)



        
          
        

    

  


  

      

          -spec goaway(non_neg_integer(), non_neg_integer() | atom(), binary()) -> frame_data().


      


Create a GOAWAY frame.

  



  
    
      
    
    
      headers(StreamId, HeaderBlock, EndStream)



        
          
        

    

  


  

      

          -spec headers(non_neg_integer(), binary(), boolean()) -> frame_data().


      


Create a HEADERS frame.

  



  
    
      
    
    
      headers(StreamId, HeaderBlock, EndStream, EndHeaders)



        
          
        

    

  


  

      

          -spec headers(non_neg_integer(), binary(), boolean(), boolean()) -> frame_data().


      


Create a HEADERS frame with end headers flag.

  



  
    
      
    
    
      headers(StreamId, HeaderBlock, EndStream, EndHeaders, Priority)



        
          
        

    

  


  

      

          -spec headers(non_neg_integer(), binary(), boolean(), boolean(), {boolean(), non_neg_integer(), 1..256}) ->
                 frame_data().


      


Create a HEADERS frame with priority.

  



  
    
      
    
    
      ping(Data)



        
          
        

    

  


  

      

          -spec ping(binary()) -> frame_data().


      


Create a PING frame.

  



  
    
      
    
    
      ping_ack(Data)



        
          
        

    

  


  

      

          -spec ping_ack(binary()) -> frame_data().


      


Create a PING ACK frame.

  



  
    
      
    
    
      priority(StreamId, Exclusive, DependsOn, Weight)



        
          
        

    

  


  

      

          -spec priority(non_neg_integer(), boolean(), non_neg_integer(), 1..256) -> frame_data().


      


Create a PRIORITY frame.

  



  
    
      
    
    
      push_promise(StreamId, PromisedId, HeaderBlock, EndHeaders)



        
          
        

    

  


  

      

          -spec push_promise(non_neg_integer(), non_neg_integer(), binary(), boolean()) -> frame_data().


      


Create a PUSH_PROMISE frame.

  



  
    
      
    
    
      rst_stream(StreamId, ErrorCode)



        
          
        

    

  


  

      

          -spec rst_stream(non_neg_integer(), non_neg_integer() | atom()) -> frame_data().


      


Create a RST_STREAM frame.

  



  
    
      
    
    
      settings(Settings)



        
          
        

    

  


  

      

          -spec settings([{atom() | non_neg_integer(), non_neg_integer()}]) -> frame_data().


      


Create a SETTINGS frame.

  



  
    
      
    
    
      settings_ack()



        
          
        

    

  


  

      

          -spec settings_ack() -> frame_data().


      


Create a SETTINGS ACK frame.

  



  
    
      
    
    
      window_update(StreamId, Increment)



        
          
        

    

  


  

      

          -spec window_update(non_neg_integer(), pos_integer()) -> frame_data().


      


Create a WINDOW_UPDATE frame.

  


        

      


  

    
h2_hpack 
    



      
HPACK Header Compression for HTTP/2 (RFC 7541)
This module provides HPACK encoding and decoding for HTTP/2 headers.
HPACK uses: - Static table: 61 predefined header name/value pairs - Dynamic table: Runtime-populated entries (FIFO eviction) - Huffman coding: Optional string compression - Integer encoding: Variable-length prefix encoding

      


      
        Summary


  
    Types
  


    
      
        context/0

      


    


    
      
        header/0

      


    


    
      
        headers/0

      


    





  
    Functions
  


    
      
        decode(Bin, Ctx)

      


        Decode a HPACK-encoded header block.



    


    
      
        decode_integer(Bin, Prefix)

      


        Decode an integer with given prefix size.



    


    
      
        encode(Headers, Ctx)

      


        Encode a list of headers.



    


    
      
        encode_integer(Value, Prefix)

      


        Encode an integer with given prefix size.



    


    
      
        get_max_table_size(Hpack_context)

      


        Get the maximum dynamic table size.



    


    
      
        huffman_decode(Bin)

      


        Huffman decode a binary string.



    


    
      
        huffman_encode(Bin)

      


        Huffman encode a binary string.



    


    
      
        mark_pending_size_update(Ctx)

      


        Mark the decoder so that the next header block MUST start with a dynamic-table size update (RFC 7541 §4.2). Call this when the peer lowers SETTINGS_HEADER_TABLE_SIZE.



    


    
      
        new_context()

      


        Create a new HPACK context with default settings.



    


    
      
        new_context(MaxTableSize)

      


        Create a new HPACK context with specified max table size.



    


    
      
        set_max_table_size(Size, Ctx)

      


        Set the maximum dynamic table size.



    


    
      
        set_peer_max_table_size(Max, Hpack_context)

      


        Record the peer-advertised SETTINGS_HEADER_TABLE_SIZE so the decoder can reject incoming size updates larger than this value (RFC 7541 §4.3). Also marks pending_size_update if reduced.



    





      


      
        Types


        


  
    
      
    
    
      context/0



        
          
        

    

  


  

      

          -type context() ::
          #hpack_context{max_table_size :: non_neg_integer(),
                         table_size :: non_neg_integer(),
                         dynamic_entries :: #{pos_integer() => {binary(), binary()}},
                         dynamic_newest :: non_neg_integer(),
                         dynamic_table_length :: non_neg_integer(),
                         pending_size_update :: boolean(),
                         peer_max_table_size :: non_neg_integer()}.


      



  



  
    
      
    
    
      header/0



        
          
        

    

  


  

      

          -type header() :: {binary(), binary()}.


      



  



  
    
      
    
    
      headers/0



        
          
        

    

  


  

      

          -type headers() :: [header()].


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(Bin, Ctx)



        
          
        

    

  


  

      

          -spec decode(binary(), context()) -> {ok, headers(), context()} | {error, term()}.


      


Decode a HPACK-encoded header block.

  



  
    
      
    
    
      decode_integer(Bin, Prefix)



        
          
        

    

  


  

      

          -spec decode_integer(binary(), 1..8) -> {ok, non_neg_integer(), binary()} | {error, term()}.


      


Decode an integer with given prefix size.

  



  
    
      
    
    
      encode(Headers, Ctx)



        
          
        

    

  


  

      

          -spec encode(headers(), context()) -> {binary(), context()}.


      


Encode a list of headers.

  



  
    
      
    
    
      encode_integer(Value, Prefix)



        
          
        

    

  


  

      

          -spec encode_integer(non_neg_integer(), 1..8) -> binary().


      


Encode an integer with given prefix size.

  



  
    
      
    
    
      get_max_table_size(Hpack_context)



        
          
        

    

  


  

      

          -spec get_max_table_size(context()) -> non_neg_integer().


      


Get the maximum dynamic table size.

  



  
    
      
    
    
      huffman_decode(Bin)



        
          
        

    

  


  

      

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


      


Huffman decode a binary string.
Uses a table-driven 8-bit state machine (built once at load time by build_huffman_fsm/0): one tuple lookup per input byte yields the next state and any bytes completed within that byte, with no per-bit work in the hot loop. State is the 1-based index of the current trie node (root = 1).

  



  
    
      
    
    
      huffman_encode(Bin)



        
          
        

    

  


  

      

          -spec huffman_encode(binary()) -> binary().


      


Huffman encode a binary string.

  



  
    
      
    
    
      mark_pending_size_update(Ctx)



        
          
        

    

  


  

      

          -spec mark_pending_size_update(context()) -> context().


      


Mark the decoder so that the next header block MUST start with a dynamic-table size update (RFC 7541 §4.2). Call this when the peer lowers SETTINGS_HEADER_TABLE_SIZE.

  



  
    
      
    
    
      new_context()



        
          
        

    

  


  

      

          -spec new_context() -> context().


      


Create a new HPACK context with default settings.

  



  
    
      
    
    
      new_context(MaxTableSize)



        
          
        

    

  


  

      

          -spec new_context(non_neg_integer()) -> context().


      


Create a new HPACK context with specified max table size.

  



  
    
      
    
    
      set_max_table_size(Size, Ctx)



        
          
        

    

  


  

      

          -spec set_max_table_size(non_neg_integer(), context()) -> context().


      


Set the maximum dynamic table size.

  



  
    
      
    
    
      set_peer_max_table_size(Max, Hpack_context)



        
          
        

    

  


  

      

          -spec set_peer_max_table_size(non_neg_integer(), context()) -> context().


      


Record the peer-advertised SETTINGS_HEADER_TABLE_SIZE so the decoder can reject incoming size updates larger than this value (RFC 7541 §4.3). Also marks pending_size_update if reduced.
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Listener process: owns the listen socket and supervises the acceptor pool. Runs under h2_sup so the listener outlives the process that called h2:start_server/2.
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        init(Parent, _)

      


    


    
      
        start_link(Args)

      


    


    
      
        stop(Pid, Ref)

      


    





      


      
        Types


        


  
    
      
    
    
      args/0



        
          
        

    

  


  

      

          -type args() ::
          #{transport := transport(),
            listen_socket := term(),
            acceptor_count := pos_integer(),
            ref := reference(),
            acceptor_fun := fun((term()) -> no_return()),
            server_state := map()}.


      



  



  
    
      
    
    
      transport/0



        
          
        

    

  


  

      

          -type transport() :: ssl | tcp.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      init(Parent, _)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(Args)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      stop(Pid, Ref)



        
          
        

    

  


  

      

          -spec stop(pid(), reference()) -> ok.


      



  


        

      


  

    
h2_server 
    



      
HTTP/2 Standalone Server Escript
A standalone HTTP/2 server that can be run from the command line.
Usage:
  h2_server --cert cert.pem --key key.pem [options]
 
  Options:
    -p, --port PORT       Listen port (default: 8443)
    --cert FILE           Server certificate (PEM) - required
    --key FILE            Server private key (PEM) - required
    --docroot DIR         Document root (default: .)
    --echo                Echo mode (return request info)
    -v, --verbose         Show detailed output
    -h, --help            Show this help
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        Functions


        


  
    
      
    
    
      main(Args)



        
          
        

    

  


  

      

          -spec main([string()]) -> no_return().
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HTTP/2 Settings (RFC 7540 Section 6.5)
Settings are used to communicate configuration parameters between HTTP/2 endpoints. Each setting is identified by a 16-bit identifier and has a 32-bit value.
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    Types
  


    
      
        settings/0

      


    





  
    Functions
  


    
      
        decode(Bin)

      


        Decode binary SETTINGS frame payload to settings map.



    


    
      
        default()

      


        Return the default settings values.



    


    
      
        encode(Settings)

      


        Encode settings to binary for SETTINGS frame payload.



    


    
      
        encode_value(V)

      


    


    
      
        get(Key, Settings)

      


        Get a setting value.



    


    
      
        merge(Base, New)

      


        Merge new settings into existing settings.



    


    
      
        set(Key, Value, Settings)

      


        Set a setting value.



    


    
      
        setting_id(_)

      


    


    
      
        validate(Settings)

      


        Validate settings values (mode-agnostic). Returns ok if valid, or {error, {setting, Reason}} if invalid.



    


    
      
        validate(Settings, Mode)

      


        Validate settings values from the perspective of the given mode. Matters for RFC 9113 §6.5.2 -- a client that receives SETTINGS_ENABLE_PUSH with any value other than 0 MUST treat this as a connection PROTOCOL_ERROR. Servers enforce only the 0|1 range.
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          -type settings() ::
          #{header_table_size => non_neg_integer(),
            enable_push => 0 | 1,
            max_concurrent_streams => non_neg_integer() | unlimited,
            initial_window_size => non_neg_integer(),
            max_frame_size => non_neg_integer(),
            max_header_list_size => non_neg_integer() | unlimited,
            enable_connect_protocol => 0 | 1,
            wt_initial_max_data => non_neg_integer(),
            wt_initial_max_stream_data_uni => non_neg_integer(),
            wt_initial_max_stream_data_bidi_local => non_neg_integer(),
            wt_initial_max_stream_data_bidi_remote => non_neg_integer(),
            wt_initial_max_streams_uni => non_neg_integer(),
            wt_initial_max_streams_bidi => non_neg_integer(),
            non_neg_integer() => non_neg_integer()}.
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          -spec decode(binary()) -> {ok, settings()} | {error, term()}.


      


Decode binary SETTINGS frame payload to settings map.
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          -spec default() -> settings().


      


Return the default settings values.
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          -spec encode(settings()) -> binary().


      


Encode settings to binary for SETTINGS frame payload.
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      get(Key, Settings)



        
          
        

    

  


  

      

          -spec get(atom(), settings()) -> term().


      


Get a setting value.

  



  
    
      
    
    
      merge(Base, New)



        
          
        

    

  


  

      

          -spec merge(settings(), settings()) -> settings().


      


Merge new settings into existing settings.

  



  
    
      
    
    
      set(Key, Value, Settings)



        
          
        

    

  


  

      

          -spec set(atom(), term(), settings()) -> settings().


      


Set a setting value.

  



  
    
      
    
    
      setting_id(_)



        
          
        

    

  


  


  



  
    
      
    
    
      validate(Settings)



        
          
        

    

  


  

      

          -spec validate(settings()) -> ok | {error, term()}.


      


Validate settings values (mode-agnostic). Returns ok if valid, or {error, {setting, Reason}} if invalid.

  



  
    
      
    
    
      validate(Settings, Mode)



        
          
        

    

  


  

      

          -spec validate(settings(), client | server | any) -> ok | {error, term()}.


      


Validate settings values from the perspective of the given mode. Matters for RFC 9113 §6.5.2 -- a client that receives SETTINGS_ENABLE_PUSH with any value other than 0 MUST treat this as a connection PROTOCOL_ERROR. Servers enforce only the 0|1 range.
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h2_varint 
    



      
QUIC-style Variable-Length Integer Encoding (RFC 9000 Section 16)
Used by HTTP/3 and the Capsule Protocol (RFC 9297). Integers use a variable-length encoding with 1, 2, 4, or 8 bytes. The two most significant bits indicate the encoding length.
2MSB | Length | Usable Bits | Range -----|--------|-------------|------------------ 00 | 1 | 6 | 0-63 01 | 2 | 14 | 0-16383 10 | 4 | 30 | 0-1073741823 11 | 8 | 62 | 0-4611686018427387903

      


      
        Summary


  
    Functions
  


    
      
        decode(Bin)

      


        Decode a QUIC variable-length integer from binary. Returns {ok, Value, Rest} or {error, Reason}.



    


    
      
        decode_with_rest(Bin)

      


        Decode with explicit rest return.



    


    
      
        encode(N)

      


        Encode an integer to QUIC variable-length format.



    


    
      
        encoded_size(N)

      


        Return the encoded size of an integer in bytes.
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          -spec decode(binary()) -> {ok, non_neg_integer(), binary()} | {error, term()}.


      


Decode a QUIC variable-length integer from binary. Returns {ok, Value, Rest} or {error, Reason}.

  



  
    
      
    
    
      decode_with_rest(Bin)



        
          
        

    

  


  

      

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


      


Decode with explicit rest return.

  



  
    
      
    
    
      encode(N)



        
          
        

    

  


  

      

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


      


Encode an integer to QUIC variable-length format.

  



  
    
      
    
    
      encoded_size(N)



        
          
        

    

  


  

      

          -spec encoded_size(non_neg_integer()) -> 1 | 2 | 4 | 8.


      


Return the encoded size of an integer in bytes.
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