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Pure-Erlang HTTP/1.1 + HTTP/2 + WebSocket server for OTP 29+.
Built for low tail latency at sustained load. Beep beep.
Roadrunner is the HTTP backbone of the
arizona-framework.
Strict RFC 9110 / 9112 / 9113 parsing, with strict 100 %
h2spec (HTTP/2 conformance)
and strict 100 %
Autobahn fuzzingclient
(WebSocket, no exclusions). The user-facing API is a handler
behaviour, request/response accessors, listener controls, and a
handful of opt-in helpers (cookies, qs, multipart, SSE, WebSocket).
Modern OTP idioms throughout, with predictable per-connection
lifecycle observability.
⚠️ Requirements
Requires OTP 29 or newer.
🚧 Status
Roadrunner is in 0.x. The core is functional and covered by tests,
but the API may change between minor versions. Pin an exact version
in your deps (e.g. {roadrunner, "0.1.0"}) if you need stability
across upgrades.
✅ Conformance
Eunit + Common Test (incl. PropEr) suites with 100 % line coverage,
dialyzer-clean, h2spec strict 100 %, Autobahn fuzzingclient strict
100 % across the full WebSocket matrix (no exclusions). HTTP/1.1
parsers stress-tested against the
llhttp test corpus and the
canonical PortSwigger
request-smuggling vectors.
Standards conformance:
	HTTP/1.1: RFC 9110 (semantics) + RFC 9112 (syntax).
	HTTP/2: RFC 9113 (frames + multiplexing) + RFC 7541 (HPACK).
Opt-in per listener via protocols => [http1, http2] (or
[http2] for h2c prior-knowledge on plain TCP). Conformance
harness: scripts/h2spec.sh (drives
h2spec).
	Content-Encoding (RFC 9110 §8.4.1): gzip + deflate with
qvalue-aware Accept-Encoding negotiation (RFC 9110 §12.5.3),
works unchanged over HTTP/2.
	WebSocket: RFC 6455. Conformance harness:
scripts/autobahn.escript (drives the
Autobahn|Testsuite
fuzzingclient).
	WebSocket compression: RFC 7692 permessage-deflate,
including *_max_window_bits and *_no_context_takeover.

Performance at a glance
Median req/s over HTTP/1.1 on a 12th-gen i9-12900HX, 50 clients,
5 s warmup + 5 s measure, loopback. HTTP/2 numbers, p50 / p99
percentiles, and memory shape sit in
docs/bench_results.md
and docs/comparison.md.
	scenario	roadrunner	cowboy	elli
	hello	287 k	189 k	281 k
	json	290 k	194 k	316 k
	echo	284 k	153 k	294 k
	headers_heavy	254 k	143 k	249 k
	large_response	121 k	95 k	129 k
	multi_request_body	271 k	120 k	275 k
	varied_paths_router	292 k	168 k	—
	post_4kb_form	174 k	95 k	—
	large_post_streaming	19 k	7.0 k	—
	pipelined_h1	572 k	362 k	4.8 k
	websocket_msg_throughput	231 k	171 k	—
	gzip_response	137 k	108 k	—

Bold = fastest in row. — means the elli fixture doesn't expose
that workload (no router, no gzip middleware, no WebSocket, no
streaming-POST endpoint). On simple GETs and small POSTs
Roadrunner and elli are within the bench's ~15 % variance band on
those rows; the comparison doc has the full honest framing.
Tail latency at sustained load
Open-loop, Coordinated-Omission-corrected (wrk2, hello, 8 threads,
50 connections, 3-run median): Roadrunner sustains 270 k req/s
at p50 1.06 ms, p99 2.26 ms, p99.99 3.34 ms. Full per-scenario
matrix with all four rate-points per server in
docs/wrk2_results.md.
The throughput numbers above are from scripts/bench.escript
(closed-loop); the comparison doc has the full methodology
breakdown.
Comparison
If your workload needs a feature, the server has to ship it. —
means achievable in user code but no helper / option built in; ✗
means out of scope for that server.
	feature	roadrunner	cowboy	elli
	HTTP/1.1	✓	✓	✓
	HTTP/2 + HPACK	✓	✓	✗
	WebSocket (RFC 6455)	✓	✓	—
	permessage-deflate (RFC 7692)	✓	✓	✗
	Native router	✓	✓	✗
	gzip / deflate response negotiation	✓	✓	—
	Streaming request bodies	✓	✓	—
	Native qs / cookie / multipart	✓	✓	—
	Server-Sent Events helper	✓	—	—
	Sendfile	✓	✓	✓
	Static handler (ETag / Range / IMS)	✓	✓	—
	Graceful drain with deadline + broadcast	✓	—	✗
	Per-request request_id in logger meta	✓	—	✗

Quickstart
Add to rebar.config:
{deps, [
    {roadrunner, "0.1.0"}
]}.
Write a handler — the third route element is per-route state, threaded
to the handler via roadrunner_req:state/1:
-module(hello_handler).
-behaviour(roadrunner_handler).
-export([handle/1]).

handle(Req) ->
    #{greeting := Greeting} = roadrunner_req:state(Req),
    {roadrunner_resp:text(200, <<Greeting/binary, ", roadrunner!">>), Req}.
Boot a listener:
1> application:ensure_all_started(roadrunner).
2> roadrunner:start_listener(my_listener, #{
       port => 8080,
       routes => [{~"/", hello_handler, #{greeting => ~"hello"}}]
   }).
$ curl -i localhost:8080
HTTP/1.1 200 OK
content-type: text/plain; charset=utf-8
content-length: 18

hello, roadrunner!

For HTTP/2 over TLS, add a cert and list both protocols. ALPN is
derived from protocols automatically:
3> roadrunner:start_listener(my_tls_listener, #{
       port => 8443,
       protocols => [http1, http2],
       tls => [
           {certfile, "cert.pem"},
           {keyfile, "key.pem"}
       ],
       routes => [{~"/", hello_handler, #{greeting => ~"hello"}}]
   }).
ALPN routes h2 clients to the HTTP/2 path and http/1.1 clients (or
no-ALPN) to the HTTP/1.1 path on the same listener. Drop http2 from
the list to disable HTTP/2. For HTTP/2 on plain TCP (h2c
prior-knowledge per RFC 7540 §3.4), use protocols => [http2] without
the tls opt.
For listeners that don't need routing, routes => Mod (or
{Mod, State} to seed handler state) skips the router entirely and
dispatches every request to Mod:handle/1:
roadrunner:start_listener(my_listener, #{
    port => 8080,
    routes => {hello_handler, #{greeting => ~"hello"}}
}).
Configuration
All listener options live in the
roadrunner_listener:opts/0
type, with per-key defaults and tuning rationale. Beyond port,
protocols, tls, and routes from the Quickstart, the type covers:
	DoS bounds — max_clients, max_content_length,
request_timeout, keep_alive_timeout,
min_bytes_per_second, max_keep_alive_requests
	Middleware — middlewares
	Body buffering — body_buffering
	Graceful drain — graceful_drain, slot_reconciliation
	Per-conn hibernation — hibernate_after
	HTTP/2 tunables (under the {http2, Opts} entry in
protocols) — conn_window, stream_window,
window_refill_threshold

Features
Handlers
	Buffered responses: {Status, Headers, Body} — roadrunner_resp:text/2,
:html/2, :json/2, :redirect/2, plus empty-status shortcuts.
	Streaming: {stream, Status, Headers, Fun} — chunked transfer with a
Send/2 callback; supports trailer headers per RFC 7230 §4.1.2.
	Loop / SSE: {loop, Status, Headers, State} + optional
handle_info/3 callback for message-driven push.
	WebSocket: {websocket, Module, State} upgrade with
roadrunner_ws_handler callback.
	Sendfile: {sendfile, Status, Headers, {Filename, Offset, Length}} —
zero-copy file body via file:sendfile/5 (TCP) or chunked ssl:send
fallback (TLS).

Routing
	roadrunner_router with literal / :param / *wildcard segments.
	Routes published to persistent_term for O(1) lookup;
roadrunner_listener:reload_routes/2 swaps the table without restart.

Middleware
	Continuation-style (Req, Next) -> {Response, Req2} — listener-level +
per-route, first-in-list = outermost.

Built-in handlers
	roadrunner_static for file serving with ETag, If-None-Match, Range,
Last-Modified, If-Modified-Since, and configurable symlink policy
(refuse_escapes default).

Hardening
	Strict RFC 9110 / 9112 parsing, with defenses grouped by subsystem:	Request smuggling / framing: CL+TE conflict, multiple-CL,
chunk-size leading-whitespace rejection.
	Header / control-frame injection: header CRLF / NUL rejection,
SSE event-line CRLF rejection, trailer-header CRLF rejection,
RFC 6455 §5.5 control-frame limits, RFC 6265 cookie OWS handling.
	Sendfile path safety: path traversal + symlink escape defenses.


	TLS hardened defaults — TLS 1.2 / 1.3 only, AEAD-only cipher filter,
client renegotiation off, post-quantum hybrid x25519mlkem768 first
when the OpenSSL build supports it. Full settings list in the
roadrunner_listener module docs.
	DoS bounds — max_clients, max_content_length,
min_bytes_per_second, request_timeout, keep_alive_timeout,
max_keep_alive_requests.

Observability
	telemetry events covering request, response, listener
accept / close, slot reconciliation, ws upgrade and frames, and
drain ack (opt-in via roadrunner:acknowledge_drain/1). Full event
list with measurements / metadata in the roadrunner_telemetry
module docs.
	Per-request request_id attached to logger:set_process_metadata/1
so any ?LOG_* from middleware/handlers is auto-correlated.
	roadrunner_listener:info/1 for pull-side active_clients /
requests_served metrics.
	proc_lib:set_label/1 per-listener / per-acceptor / per-conn for
legible observer process trees.

Lifecycle
	roadrunner_listener:drain/2 — graceful shutdown with timeout. Closes
the listen socket, broadcasts {roadrunner_drain, Deadline} to in-flight
conns via pg, polls until idle or deadline, then exit(Pid, shutdown)
for stragglers.
	roadrunner_listener:status/1 — accepting | draining.

	Optional slot_reconciliation => #{interval => N} listener opt — a
periodic reaper that compares client_counter against the conn pg
group and releases slots orphaned by kill-style exits. Off by default;
enable in production where you can't trust every exit path to run
terminate/3 (kill signals, OOM kills, supervisor brutal-kill).

Documentation
	docs/comparison.md — full side-by-side
benchmarks vs cowboy and elli (throughput, latency, architectural
trade-offs, reproduction commands).
	docs/bench_results.md — full per-protocol
matrix with p50 / p99 across every scenario.
	docs/bench_internals.md — loadgen worker
model, latency aggregation, when the loader becomes the bottleneck.
	docs/wrk2_results.md — open-loop,
Coordinated-Omission-corrected tail-latency tables (full per-scenario,
all rate-points per server).
	docs/resource_results.md — memory + CPU
shape per scenario.
	docs/conn_lifecycle_investigation.md
— the connection-process model trade-offs and the one h2 case
cowboy still wins.
	docs/roadmap.md — deferred items, with rough
effort estimates for each.

Design philosophy
	RFC-correct, hostile-input-safe. Parsers are pure incremental
binary matchers; only programmer errors raise, wire input always
becomes {error, _}. Malformed bytes are bounded by length and
rejected before reaching application code.
	Modern OTP idioms. Sigils for binary literals, body recursion (cons
on the way out), binary keys for wire-derived data, -doc /
-moduledoc markdown, dialyzer-clean specs. No binary_to_atom on
parsed names.
	Continuation-style middleware. (Req, Next) -> {Response, Req2},
composable at listener and per-route level. Outermost first.
	Telemetry over custom callbacks. telemetry is the de facto
standard (Phoenix, Ecto, gleam_otp); zero-overhead when no subscribers,
integrates with prometheus / opentelemetry / datadog out of the box.
	No external deps unless stdlib genuinely can't. Only runtime dep
is telemetry (tiny, no transitive deps); only dev-time dep is the
erlfmt plugin.

Sponsors
Roadrunner is open source and maintained on personal time. If you or your company find it useful,
consider sponsoring.
I also accept coffees ☕
[image: &quot;Buy Me A Coffee&quot;]
  [image: Sponsors]Contributing
Contributions are welcome! Please see CONTRIBUTING.md for development setup,
testing guidelines, and contribution workflow.
Contributors
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    Roadrunner vs cowboy + elli

This file consolidates the side-by-side benchmarks and architectural
trade-off discussion that used to live in the README. The README
points here for readers comparing roadrunner against the alternatives.
Loadgen + hardware
scripts/bench.escript runs the same loadgen against each server in
its own peer BEAM. scripts/bench_matrix.sh drives 30+ scenarios
across both protocols and writes the consolidated tables that ship
in bench_results.md. Numbers below are the
median of 3 runs at 50 concurrent clients, loopback only (no NIC).
Re-run locally to see what your hardware shows; absolute numbers
shift, relative ordering tends to hold.
		
	CPU	12th Gen Intel Core i9-12900HX (24 threads)
	Kernel	Linux 6.19.6 (Arch)
	OTP	29 (erts 17.0, JIT)
	Loadgen	50 clients, 5s warmup + 5s measure, loopback
	Bench client	in-tree roadrunner_bench_client (h1 + h2)

TL;DR
Roadrunner beats cowboy on most common scenarios by +30–80 % req/s
with proportionally lower p50 / p99. The exceptions are
connection-storm-shape scenarios (open-conn / close-conn dominates)
and the h2 tls_handshake_throughput case — those tie or slightly
lose. Vs elli, roadrunner ties or wins on simple GETs (hello,
echo, json) within a few percent, with elli still slightly
ahead on bandwidth-bound large_response. Roadrunner beats elli
outright wherever the workload needs a feature elli doesn't ship —
pipelining, gzip, body streaming, h2, WebSocket, router, native
qs/cookie parsing, etag.
Throughput — req/s, HTTP/1.1 (higher = better)
A representative cross-section. The full per-protocol tables
(including per-server p50 / p99) live in
bench_results.md. Memory + CPU shape per
scenario lives in resource_results.md.
Bolded cells indicate the row's winner and a margin wider than
~15 % over the next-best (the bench's own variance band — see
"Reading the numbers honestly" below). Cells without bold are
inside variance and shouldn't be read as a win.
	scenario	roadrunner	elli	cowboy
	hello	285 k	289 k	196 k
	json	292 k	301 k	182 k
	echo	270 k	281 k	148 k
	large_response	124 k	125 k	94 k
	headers_heavy	267 k	241 k	134 k
	cookies_heavy	287 k	—	163 k
	pipelined_h1	526 k	4.9 k	357 k
	varied_paths_router	294 k	—	170 k
	gzip_response	136 k	—	108 k
	websocket_msg_throughput	230 k	—	167 k

— means the elli test fixture doesn't support that scenario shape
(no h2, no WebSocket, no gzip middleware, no router, no native qs
parser, etc.). That's a real comparison point: if your workload
needs any of these, elli isn't on the table.
Throughput — req/s, HTTP/2 (higher = better)
	scenario	roadrunner	cowboy
	hello	178 k	169 k
	json	170 k	151 k
	echo	163 k	118 k
	headers_heavy	162 k	89 k
	multi_stream_h2	351 k	331 k
	tls_handshake_throughput	2.7 k	3.2 k

Multi-stream and basic-req h2 line up with the h1 picture — large
wins on bigger headers/bodies, smaller wins on the simple paths.
tls_handshake_throughput is the one cowboy-wins case; documented
honestly in
conn_lifecycle_investigation.md.
Latency — p50 / p99 (lower = better)
p50 / p99 numbers per scenario × server are in the full results
file. Spot-checks from the same run:
	scenario	rr p50 / p99	elli p50 / p99	cowboy p50 / p99
	hello	119 µs / 1.65 ms	117 µs / 1.53 ms	196 µs / 1.87 ms
	echo	126 µs / 1.77 ms	119 µs / 1.70 ms	261 µs / 2.75 ms
	cookies_heavy	120 µs / 1.56 ms	—	235 µs / 2.62 ms
	pipelined_h1	74 µs / 0.71 ms	10.35 ms / 10.67 ms	117 µs / 0.82 ms

Open-loop tail latency (wrk2)
The numbers above come from bench.escript, a closed-loop loadgen.
Closed loop deflates tail latency under load
(Coordinated Omission);
bench_internals.md explains how and when it
matters.
wrk2 is the open-loop counterpart.
For the same hello scenario at the same rate, the corrected p99 is
roughly 13× the uncorrected:
		corrected p99	uncorrected p99
	roadrunner @ 127 k req/s	2.0 ms	165 µs
	roadrunner @ 191 k req/s	2.2 ms	89 µs

Full per-scenario tables and the rate-vs-tail curve are in
wrk2_results.md.
Run it locally:
./scripts/wrk2_bench.sh                       # full matrix
./scripts/wrk2_bench.sh --quick                # --runs 1, dev iteration
./scripts/wrk2_bench.sh --scenarios hello,echo  # subset
Requires Docker and a compiled test profile. See
CONTRIBUTING.md for setup.
Reading the numbers honestly
	vs cowboy: roadrunner wins on most scenarios by 25–60 % on
req/s with proportionally lower p50 / p99. The exception is
tls_handshake_throughput (h2), where cowboy edges roadrunner
on fresh-TLS-conn-per-request workloads (documented in
conn_lifecycle_investigation.md).
Connection-storm-shape scenarios (in the full results) tie
within variance.
	vs elli: tied or just ahead on simple hot-path GETs.
Roadrunner now matches or slightly leads elli on hello /
echo (within ~7 %), and trails by ~2–7 % on json /
large_response. The gap (either way) is inside the bench's
variance band — elli's minimal surface still wins the cleanest
hot path some runs. Add a router / cookie parse / gzip /
pipeline / h2 / WebSocket and elli either falls behind or
drops out (no support). Elli also still wins the
connection-storm-shape scenarios where the per-conn process
model dominates.
	p99 vs cowboy is typically 1.4–1.8× lower; vs elli within
10 % on the simple hot-path scenarios.
	Cowboy trails on most axes here because its dual-process
pipeline (acceptor → connection → stream handlers) adds dispatch
overhead the simpler servers don't pay. It optimizes for HTTP/2
feature richness and supervisor-tree visibility — the
trade-off shows on the bench.
	Numbers shift on real hardware. Loopback hides NIC + kernel
TCP cost. For a public comparison run against a remote host with
--clients tuned to your CPU count.

Architectural trade-offs
		roadrunner	elli	cowboy
	Per-conn process model	tail-recursive proc_lib loop	tail-recursive loop	gen_server + stream handlers
	Request lifecycle observable	yes (proc_lib:get_label/1)	no	partial
	Drain / graceful shutdown	built-in (pg-broadcast)	DIY	partial
	Telemetry	telemetry library, 10+ events	none (handler callbacks)	cowboy_metrics_h opt-in
	Middleware shape	continuation-passing	pre_request/post_request callback	deprecated (Req, Env)/stream handlers
	Hibernation between requests	hibernate_after works	no	depends on stream handler
	Default recv mode	passive (gen_tcp:recv)	passive (gen_tcp:recv)	active ({active, once})
	HTTP RFCs	RFC 9110 + RFC 9112 + RFC 9113	RFC 7230 era	RFC 9110 + RFC 9112 + HTTP/2
	HTTP/2 (RFC 9113 + 7541)	yes — h2spec 100 % strict	no	yes
	Content-Encoding	gzip + deflate, qvalue-aware	DIY	hooks for stream handlers
	WebSocket conformance	Autobahn 100 % strict	n/a	Autobahn-tested
	permessage-deflate (RFC 7692)	yes	n/a	yes
	Public API surface	small	small	large (HTTP/2, gun, etc.)
	Runtime deps	telemetry only	none	cowlib, ranch

How to reproduce
Single scenario:
mise exec -- ./scripts/bench.escript --servers roadrunner,elli,cowboy \
  --scenarios hello --clients 50 --duration 5 --warmup 2
Run several times and take the median — the bench script's banner
warns that single runs sit inside a ±15 % variance band on a
loaded dev box. scripts/bench.escript also accepts --profile
to dump an eprof or fprof hotspot table.
Full matrix (regenerates bench_results.md):
./scripts/bench_matrix.sh
Override defaults via env: RUNS=5 DURATION=10 ./scripts/bench_matrix.sh.
scripts/bench.escript --protocols h2 drives the same scenarios
over HTTP/2. The h2 loadgen is the in-tree pure-Erlang
roadrunner_bench_client (lives in test/ because it's only used
by dev tools); no external h2 client / loadgen needs to be
installed. h2 vs h1 numbers are workload-shape-sensitive: small
responses at high concurrency typically favor h2 (single-connection
multiplexing — note that this bench uses one connection per worker
so it measures protocol framing overhead, not multiplexing benefit);
single-request latency may favor h1 (no frame demux). Run both
directions on the same hardware before claiming a win.
Picking a server
	Pick elli if you need only the simplest GET hot path with
zero modern features and care about the last 6–15 % of throughput
more than RFC coverage / drain / telemetry / pipelining / gzip /
h2 / WebSocket.
	Pick cowboy if you need sub-protocols beyond what roadrunner
ships, or you're already in an ecosystem where it's the lingua
franca. Roadrunner beats it on every common scenario in this
bench.
	Pick roadrunner if you want a small surface, queryable
per-request state, drain + telemetry built in, RFC-9110/9112/9113
coverage, h2spec-compliant HTTP/2, Autobahn-strict WebSocket, and
the throughput / p99 numbers above.
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    Benchmark results

Captured by scripts/bench_matrix.sh on 2026-05-15 at 90fba12.
Hardware / runtime
	CPU: 12th Gen Intel(R) Core(TM) i9-12900HX (24 threads)
	Kernel: Linux 6.19.6-arch1-1 x86_64
	OTP: 29
	Loadgen: 3 runs/cell × 5s measure (2s warmup), 50 clients, loopback
	Bench client: in-tree roadrunner_bench_client (h1 + h2)

Numbers are the median req/s across 3 runs. p50 / p99
shown is roadrunner's for that cell. Per-server p50 / p99
for cowboy and elli land in /tmp/bench_results.csv after a
matrix run if you need to diff alternative servers.
Re-run locally with:
./scripts/bench_matrix.sh
Override defaults via env: RUNS=5 DURATION=10 ./scripts/bench_matrix.sh.
Set SKIP_BENCH=1 to regenerate the CSV / MD from the existing
/tmp/bench_matrix.log without re-running the bench.
HTTP/1.1
	scenario	roadrunner	cowboy	elli	rr p50 / p99
	hello	287 k	189 k	281 k	115 µs / 1.7 ms
	json	290 k	194 k	316 k	115 µs / 1.7 ms
	echo	284 k	153 k	294 k	123 µs / 1.5 ms
	headers_heavy	254 k	143 k	249 k	135 µs / 1.8 ms
	large_response	121 k	95 k	129 k	315 µs / 3.0 ms
	multi_request_body	271 k	120 k	275 k	129 µs / 1.5 ms
	varied_paths_router	292 k	168 k	—	119 µs / 1.4 ms
	post_4kb_form	174 k	95 k	—	220 µs / 1.8 ms
	large_post_streaming	19 k	7.0 k	—	2.5 ms / 5.9 ms
	pipelined_h1	572 k	362 k	4.8 k	69 µs / 609 µs
	websocket_msg_throughput	231 k	171 k	—	153 µs / 1.9 ms
	gzip_response	137 k	108 k	—	287 µs / 2.2 ms

HTTP/2
	scenario	roadrunner	cowboy	elli	rr p50 / p99
	hello	172 k	166 k	—	215 µs / 2.5 ms
	json	167 k	151 k	—	224 µs / 2.4 ms
	echo	163 k	118 k	—	237 µs / 2.1 ms
	headers_heavy	163 k	89 k	—	240 µs / 2.1 ms
	multi_request_body	138 k	33 k	—	285 µs / 2.5 ms
	multi_stream_h2	350 k	339 k	—	126 µs / 379 µs
	streaming_response	61 k	60 k	—	644 µs / 4.1 ms

Notes / known gaps
	large_response is listed h1-only here. The h2 cell
errored on 64 KB single-stream responses against both
servers, which is a flow-control interaction in the test
client and not a server-side bug.
	pipelined_h1 elli: elli's keep-alive path doesn't
pipeline; the elli column reflects per-request RTT,
not pipelining.
	websocket_msg_throughput is roadrunner + cowboy only;
the elli fixture has no WebSocket support.
	The wider set of scenarios (connection-shape storms,
TLS handshake throughput, the HttpArena fixtures, etc.)
is runnable ad-hoc via ./scripts/bench.escript --scenarios <name>. The headline matrix here mirrors
?MAIN_SCENARIOS in scripts/bench.escript.

Reading the numbers honestly
	Throughput deltas under ~15 % are inside run-to-run
variance on a loaded dev box. The bench's banner reminds
on every run.
	p50 / p99 are usually steadier than throughput run-to-run.
	Loopback hides NIC + kernel TCP cost. For a public
comparison run against a remote host with --clients
tuned to your CPU count.
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    How the bench load generators work

This doc explains the internals of the two load drivers that ship in
scripts/: the in-tree closed-loop one (bench.escript) and the
external open-loop one (wrk2_bench.sh). Read it if you need to
know what the numbers in bench_results.md and
wrk2_results.md actually measure, or if you're
trying to decide which driver to trust for a given question.
TL;DR
		bench.escript	wrk2_bench.sh
	Loop	closed	open
	Throughput	total requests / elapsed wall	issued at fixed target rate
	Latency truth	per-request send→recv timing, but Coordinated-Omission-deflated under load	HdrHistogram corrected for delayed starts
	Stack	pure Erlang, in-tree (roadrunner_bench_client for h2)	wrk2 in Docker (cylab/wrk2)
	Question it answers	"what's the peak RPS each server reaches?"	"what tail latency does every issued request see at rate R?"

Both have a place. Use bench.escript to find the peak (so you
know what to plug into wrk2_bench.sh's rate sweep) and use
wrk2_bench.sh to characterise the tail honestly at rates below /
near the peak.
bench.escript — closed-loop, in-tree
Connection model
Each scenario starts the chosen server in a peer BEAM (one peer per
server: roadrunner, cowboy, elli — kept isolated) via
peer:start_link/1. The driver's main BEAM then spawns one
worker process per --clients slot (default 50). Each worker
opens one keep-alive TCP connection and reuses it for every
request the worker issues during the measurement window.
peer BEAM (roadrunner_listener)
    ↑   ↑   ↑   ...   ↑          (50 TCP connections)
    │   │   │         │
worker  worker  worker      (50 Erlang processes)
    └──── one driver BEAM ────┘
Workers don't share state. They're spawned with spawn_link, run
their loop until the Deadline (a monotonic_time(millisecond)
target), and ! their accumulator back to the driver.
Request scheduling — the closed loop
The hot path inside one worker:
keep_alive_loop(Sock, Req, BodyLen, Deadline, Acc) ->
    case erlang:monotonic_time(millisecond) >= Deadline of
        true -> Acc;
        false ->
            T0 = erlang:monotonic_time(nanosecond),
            ok = gen_tcp:send(Sock, Req),
            {ok, _Bytes} = recv_response(Sock, <<>>, BodyLen, 5000),
            T1 = erlang:monotonic_time(nanosecond),
            keep_alive_loop(Sock, Req, BodyLen, Deadline,
                            bump_ok(Acc, T1 - T0, Bytes))
    end.
Send → recv → loop. The worker can't issue request N+1 until
request N's response has been fully read. That's the closed loop:
the load offered to the server is paced by the server itself.
This is the source of Coordinated Omission. When the server stalls
for any reason (GC, scheduling, a slow connection on the same
listener), the worker waits — and the requests that "would have"
been sent during the stall are never sent, so their latency never
enters the histogram. The p99 you see is what the stall let
through, not what every issued request would have seen.
Throughput
After all workers finish, the driver computes:
RPS = total successful requests / wall-clock elapsed (µs)
elapsed_us is bracketed by monotonic_time(microsecond) calls
around the worker spawn — startup overhead is amortised but the
spawn itself is included.
total excludes errors. The CSV / report shows error count
separately when non-zero.
Latency aggregation
Each worker keeps an in-memory list of nanosecond per-request
durations: latencies_ns => [Ns | _]. After the worker exits, it
!s the whole list back to the driver:
init_acc() ->
    #{ok => 0, err => 0, bytes_in => 0, latencies_ns => []}.
The driver concatenates all 50 worker lists, sorts the result, and
indexes:
pct(Sorted, N, Q) ->
    Idx = max(1, min(N, round(Q * N))),
    lists:nth(Idx, Sorted).
So p99 is Sorted[round(0.99 * N)], etc. For a 5-second h1 hello
run at 50 workers, the sample count is well over 1 M (roughly the
per-second peak in bench_results.md × 5), so the index hits the
right percentile to within 1 sample.
Can the loader be the bottleneck?
It can, and you should think about it on the high-throughput cells.
At ~300 k req/s on roadrunner hello h1, 50 worker processes each
run ~6000 gen_tcp:send/recv pairs per second, so each cycle is
~167 µs end-to-end. Of that, ~30 µs is Erlang-side CPU work (send
NIF + recv loop reading until \r\n\r\n then counting
Content-Length bytes + nanosecond timestamp + cons + recursion);
the remaining ~137 µs is the worker blocked on the response
(kernel + server time). The Erlang CPU portion is what competes
with the server for cores: 50 workers × 30 µs × 6 k cycles per
second is ~9 cores of total loadgen CPU. On the 24-thread machine
in bench_results.md's header, that fits comfortably below
saturation; on smaller boxes the loadgen and the server can
genuinely contend.
Symptoms of loader saturation:
	Adding --clients doesn't increase throughput.
	The peer-BEAM CPU is much lower than the driver-BEAM CPU.
	Latency p50 stays flat at higher rates instead of climbing — a
closed-loop driver in saturation just stops issuing more
requests, which hides the real picture.

If you suspect this, drop to fewer clients (--clients 25) and
compare against the default. If RPS doesn't drop proportionally,
you were CPU-bound on the loadgen.
For the canonical comparison numbers in bench_results.md we run
50 clients on a 24-thread machine which leaves the loadgen
comfortably below saturation for everything except the very top
throughput cells (hello, pipelined_h1).
wrk2_bench.sh — open-loop, via Docker wrk2
The script wraps wrk2 (Gil Tene's
constant-throughput variant of wrk). wrk2 uses the same C-level
event loop wrk does, but schedules requests at a fixed target
rate (-R) regardless of server response time and corrects the
HdrHistogram for Coordinated
Omission.
Architecture
host                                 docker container
─────                                ────────────────
peer BEAM (one server)               cylab/wrk2:latest
    ↑      ↑      ↑   ...            wrk2 process
    │      │      │                       │
    │      │      │            ┌──────────┴──────────┐
    │      │      │            │  8 threads × 50    │
    │      │      │            │  connections       │
    └──────┴──────┴── TCP ─────┴────────────────────┘
                  (loopback, --network=host)
The driver script (scripts/wrk2_bench.sh):
	Starts ONE server in a peer BEAM via bench.escript --standalone,
which writes the bound port + URL path + HTTP method to a port
file and blocks until SIGTERM.
	Spawns cylab/wrk2:latest with --network=host so the
container hits the BEAM listener on loopback. wrk2 runs its
own event loop inside the container.
	wrk2 issues requests at the target rate. With -c 50, it
maintains 50 keep-alive connections and issues requests
serially on each (one in flight per connection at a time).
wrk2 supports HTTP pipelining via a Lua hook (wrk.pipelining)
but our scripts don't enable it.
	After -d seconds, wrk2 prints the HdrHistogram. The script
parses both blocks: "Recorded Latency" (CO-corrected) and
"Uncorrected Latency" (what a closed-loop tool would have
reported, for direct comparison).
	The script kills the standalone listener, repeats for each
(server, scenario, rate) combination, and writes the matrix
to docs/wrk2_results.md.

Rate selection
For each (scenario, server) pair, the script sweeps four rates:
50 %, 75 %, 90 %, 95 % of the peak measured by bench.escript
(read from bench_results.md). The 90 % point usually sits
around the elbow; 95 % usually saturates. The achieved-rate
column in the report flags rows where actual / target < 0.99.
Latency aggregation — HdrHistogram with CO correction
wrk2 records every individual request's latency into an
HdrHistogram (a sparse-bucketed lock-free histogram designed by
Gil Tene). With CO correction enabled, when wrk2 schedules a
request at time T and the server doesn't respond until
T + Δ, wrk2 backfills synthetic samples for all the requests
that would have been issued during the gap, with their
latencies extrapolated to T_end - T_scheduled (not
T_end - T_actually_sent).
The result is what the customer would have observed if they were
hammering the server at that rate from outside, instead of being
politely throttled by the loadgen waiting on the previous
response.
Can wrk2 be the bottleneck?
In principle, yes — wrk2 is C event-loop code at ~50 connections
per thread, and at very high target rates (millions of req/s) on
small responses you can run out of CPU on the wrk2 side too. In
practice, for our matrix (peak < 300 k req/s, -t 8 -c 50) it
isn't close. wrk2 was designed for this kind of measurement; the
Docker overhead is ~1 % at our throughput levels.
If you're benchmarking a server that pushes >1 M req/s, scale
-t and -c up and watch for Requests/sec in wrk2's output
falling below -R even at low rates — that's the loader
saturating.
Why both?
Closed-loop and open-loop measure different things. The closed-loop
bench answers "what's the peak RPS each server reaches?" —
useful for capacity planning, comparing servers at saturation, and
finding regressions. The open-loop bench answers "what tail
latency does every issued request see at rate R?" — useful for
SLA sizing and exposing tail-hiding effects.
bench_results.md and wrk2_results.md are complementary, not
substitutes. The peak in bench_results.md feeds the rate sweep in
wrk2_results.md; the tail in wrk2_results.md tells you how
close to that peak you can actually run in production.
HttpArena-shape workloads
For profile-driven optimization against the
HttpArena leaderboard, the
bench includes scenarios that mirror HttpArena profiles directly,
so improvements can be measured reproducibly inside this repo
rather than only via the external harness:
	httparena_baseline: GET /baseline11?a=I&b=I returns plaintext
A + B. Mirrors HttpArena's baseline profile.
	httparena_json: GET /httparena_json/50?m=1 returns a 50-item
JSON list with total = price * quantity * m. The dataset is
cached in persistent_term at module load. Mirrors HttpArena's
json profile.
	httparena_upload_20mb_auto and httparena_upload_20mb_manual:
POST /upload with a 20 MB body, under body_buffering => auto
vs body_buffering => manual respectively. The handler returns
the plaintext byte count. Mirrors HttpArena's upload profile;
the pair is the in-tree reproduction of HttpArena's auto-mode
memory peak on the 20 MB validator.

All four are roadrunner-only fixtures (no cowboy / elli parity
handler); the bench filters the other servers out at preflight.
Run with --with-resources to capture peak RSS / BEAM memory
alongside throughput:
./scripts/bench.escript --scenarios httparena_upload_20mb_auto \
    --with-resources --clients 8 --duration 5
./scripts/bench.escript --scenarios httparena_upload_20mb_manual \
    --with-resources --clients 8 --duration 5

For hot-path analysis, add --profile --profile-tool eprof (or
fprof); the workflow established in
conn_lifecycle_investigation.md
applies directly.
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    Resource consumption results

Captured by scripts/bench.escript --with-resources on 2026-05-06
at f43fe1b.
Hardware / runtime
	CPU: 12th Gen Intel Core i9-12900HX (24 threads)
	Kernel: Linux 6.19.6 (Arch)
	OTP: 29 (erts 17.0, JIT)
	Loadgen: 50 clients, 2 s warmup + 5 s measure, loopback only
	Sampling: every 100 ms during the measure window; reports the
PEAK observed RSS / BEAM memory(total) and the AVG CPU% over
the window

cpu% is normalized to wall-clock — 1100 % means the equivalent
of 11 cores fully busy on average. On this 24-thread machine the
ceiling is ~2400 %.
This is a single-run snapshot to compare resource shape across
servers; numbers will shift run-to-run by ~5–10 % on a loaded host.
Re-run the relevant scenarios when chasing a specific regression.
The scenario set mirrors the README's trimmed comparison tables;
for the full per-scenario throughput grid see
docs/bench_results.md.
HTTP/1.1
	scenario	server	req/s	rss	beam	cpu%
	hello	roadrunner	296 k	104 MB	67 MB	1069 %
	hello	elli	288 k	110 MB	51 MB	1072 %
	hello	cowboy	188 k	116 MB	58 MB	1263 %
	json	elli	280 k	109 MB	53 MB	1099 %
	json	roadrunner	274 k	115 MB	64 MB	1115 %
	json	cowboy	170 k	107 MB	55 MB	1276 %
	echo	elli	241 k	118 MB	52 MB	1085 %
	echo	roadrunner	231 k	134 MB	66 MB	1154 %
	echo	cowboy	130 k	118 MB	54 MB	1320 %
	large_response	elli	105 k	96 MB	50 MB	850 %
	large_response	roadrunner	104 k	98 MB	62 MB	842 %
	large_response	cowboy	81 k	91 MB	50 MB	986 %
	headers_heavy	roadrunner	221 k	148 MB	77 MB	1187 %
	headers_heavy	elli	221 k	145 MB	52 MB	1184 %
	headers_heavy	cowboy	118 k	131 MB	61 MB	1458 %
	cookies_heavy	roadrunner	245 k	129 MB	68 MB	1140 %
	cookies_heavy	cowboy	149 k	112 MB	56 MB	1360 %
	cookies_heavy	elli	—	—	—	— (no native cookie parser)
	pipelined_h1	roadrunner	482 k	118 MB	78 MB	1121 %
	pipelined_h1	cowboy	322 k	126 MB	63 MB	1363 %
	pipelined_h1	elli	4.9 k	79 MB	46 MB	154 % (broken)
	varied_paths_router	roadrunner	242 k	110 MB	69 MB	1132 %
	varied_paths_router	cowboy	150 k	153 MB	68 MB	1306 %
	gzip_response	roadrunner	117 k	213 MB	90 MB	1588 %
	gzip_response	cowboy	93 k	188 MB	63 MB	1601 %
	websocket_msg_throughput	roadrunner	198 k	153 MB	71 MB	919 %
	websocket_msg_throughput	cowboy	156 k	103 MB	52 MB	1090 %

HTTP/2
	scenario	server	req/s	rss	beam	cpu%
	hello	roadrunner	159 k	170 MB	86 MB	1248 %
	hello	cowboy	149 k	183 MB	89 MB	1270 %
	json	roadrunner	152 k	163 MB	82 MB	1250 %
	json	cowboy	137 k	191 MB	84 MB	1362 %
	echo	roadrunner	146 k	180 MB	98 MB	1262 %
	echo	cowboy	99 k	167 MB	70 MB	1349 %
	headers_heavy	roadrunner	142 k	183 MB	95 MB	1288 %
	headers_heavy	cowboy	81 k	163 MB	80 MB	1647 %
	multi_stream_h2	roadrunner	325 k	251 MB	131 MB	1382 %
	multi_stream_h2	cowboy	297 k	270 MB	113 MB	1439 %
	tls_handshake_throughput	cowboy	2.9 k	198 MB	84 MB	1214 %
	tls_handshake_throughput	roadrunner	2.4 k	145 MB	63 MB	927 %

Patterns observed
Where roadrunner WINS on resources
	pipelined_h1: roadrunner uses 6 % less RSS and 18 % less
CPU than cowboy while beating it 1.5× on throughput.
	varied_paths_router: 28 % less RSS, 13 % less CPU than
cowboy, with 1.6× more throughput.
	websocket_msg_throughput: 16 % less CPU than cowboy with
1.27× more throughput (does pay 49 % more RSS for it — the
per-frame buffer-and-validate machinery — but the CPU win is
the headline).
	multi_stream_h2 (h2): 7 % less RSS than cowboy with 9 %
more throughput. The h2 hot path is more efficient end-to-end.
	tls_handshake_throughput (h2): roadrunner uses 27 % less
RSS and 24 % less CPU than cowboy on this scenario, but
cowboy still wins 22 % on throughput — the per-handshake
serialization is the bottleneck, not resources.

Where roadrunner pays a tax
	BEAM heap is 15–60 % higher than elli across most h1
scenarios — the cost of the feature surface (telemetry ETS
tables, drain group, request-id batching, persistent_term'd
compiled patterns, slot atomics). The biggest gap is
headers_heavy at +48 % BEAM (77 MB vs 52 MB) where the
per-request decision cache + telemetry metadata accumulate
more state per conn. Consistent across runs; not a
regression target.
	gzip_response RSS: roadrunner at 213 MB vs cowboy 188 MB
(+13 %) for the +27 % throughput it delivers. zlib z-streams
per conn aren't free; this is the price of native gzip
middleware vs cowboy's "you wire your own" approach.
	echo and h2 echo: ~14 % more RSS than elli/cowboy. The
body-state machinery for read-body is allocated even when the
handler reads in one shot — known sub-optimal for
small-body POSTs (tracked in docs/roadmap.md).

Resource ties
	hello, large_response, headers_heavy vs elli: all
three sit within 5 % on RSS and CPU. The per-scenario CPU
efficiency (req/s ÷ cpu%) is essentially identical to elli.

Reading the numbers honestly
	Single-run snapshot. Run-to-run variance on RSS / CPU is in
the 5–10 % range on a loaded host; treat anything inside that
band as noise.
	Loopback only — real-network deployments push more time into
the kernel TCP path, which doesn't show up here.
	Max-throughput shape: every server is pegged to its own CPU
ceiling. The CPU% comparison answers "how much CPU does each
server burn to do its best?" — not "how much does each need to
serve N req/s?". For a fixed-rate comparison the bench would
need an open-loop driver (out of scope today).
	BEAM memory(total) excludes some allocator carrier waste; the
OS-level RSS captures it. rss > beam is normal.
	The doc is checked into the repo as a point-in-time snapshot;
re-run when investigating a specific regression rather than
treating these numbers as the ongoing baseline.

Reproducing
Single scenario:
mise exec -- ./scripts/bench.escript --servers roadrunner,elli,cowboy \
  --scenarios hello --clients 50 --duration 5 --warmup 2 --with-resources
To regenerate this whole doc with fresh numbers, loop the kept
scenarios above with --with-resources and update the table.
Automating it via scripts/bench_matrix.sh --with-resources is on
the roadmap (docs/roadmap.md) but not yet implemented.
Cross-references
	Throughput-only comparison with full p50 / p99 across all
scenarios: docs/bench_results.md.
	Connection-process model trade-offs:
docs/conn_lifecycle_investigation.md.
	Tracked deferred work (including the small-body-POST
resource investigation): docs/roadmap.md.
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    wrk2 open-loop bench results

Generated by scripts/wrk2_bench.sh on 2026-05-15 21:14:56Z.
CPU: 12th Gen Intel(R) Core(TM) i9-12900HX — Kernel: Linux 6.19.6-arch1-1 x86_64
Methodology
wrk2 is an open-loop HTTP load
driver: it issues requests at a fixed target rate regardless of
whether previous responses have arrived, and corrects the latency
histogram for Coordinated
Omission.
Closed-loop tools (wrk, ab, vegeta, our own bench.escript) hide
the tail because the client backs off when the server stalls.
For each scenario, each server is driven at four rates: 50 %, 75 %,
90 %, and 95 % of its measured peak from
bench_results.md. The 90 % point typically
sits around the elbow; 95 % usually saturates. The achieved
column is the actual rate wrk2 sustained; when achieved / target
< 0.99 the row is tagged (saturated).
Each measurement runs wrk2 with both --latency (CO-corrected,
"Recorded Latency") and --u_latency (uncorrected, "Service
Time"). Two tables per scenario:
	CO-corrected — what every issued request would have seen.
This is the honest tail.
	Uncorrected — what a closed-loop tool would have reported.
Shown so the size of the coordinated-omission gap is visible
directly. If the corrected and uncorrected p99 are close, the
server is keeping up; if they diverge, that's a saturation
signal even if achieved is at target.

Each row is the median of 3 runs at 30s each,
-t8 -c50. Per-run logs live under
/tmp/wrk2/<scenario>/<server>/<rate-pct>/run-N.log.
Scenario set is the h1-runnable subset of ?MAIN_SCENARIOS in
scripts/bench.escript. pipelined_h1 and
websocket_msg_throughput are excluded because wrk2's
-c50 keep-alive shape can't reproduce pipelining or
WebSocket frames; varied_paths_router is excluded because
bench.escript's --standalone mode rejects multi-path workloads
(no stable single path to expose to an external wrk2 driver); the
h2-only scenarios are excluded because wrk2 is HTTP/1.1.
hello
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	142.5k	142.4k	0.99ms	1.41ms	1.75ms	2.05ms	2.25ms	2.49ms	3.66ms
	roadrunner	213.8k	213.6k	1.05ms	1.51ms	1.86ms	2.20ms	2.48ms	3.39ms	4.96ms
	roadrunner	256.5k	256.4k	1.06ms	1.54ms	1.90ms	2.28ms	2.60ms	3.37ms	4.83ms
	roadrunner	270.8k	270.6k	1.06ms	1.55ms	1.90ms	2.26ms	2.60ms	3.34ms	5.04ms
	cowboy	98.0k	97.6k	0.98ms	1.36ms	1.69ms	2.05ms	2.41ms	4.31ms	5.83ms
	cowboy	147.0k	146.9k	1.04ms	1.47ms	1.82ms	2.16ms	2.50ms	4.11ms	5.94ms
	cowboy	176.4k	175.6k	1.07ms	1.52ms	1.88ms	2.28ms	2.74ms	5.02ms	6.47ms
	cowboy	186.2k	185.3k	1.08ms	1.55ms	1.92ms	2.39ms	3.61ms	5.18ms	6.61ms
	elli	144.5k	144.4k	0.99ms	1.41ms	1.75ms	2.05ms	2.27ms	3.06ms	4.73ms
	elli	216.8k	216.7k	1.04ms	1.51ms	1.86ms	2.20ms	2.44ms	2.71ms	3.70ms
	elli	260.1k	260.0k	1.06ms	1.54ms	1.89ms	2.25ms	2.59ms	3.85ms	6.18ms
	elli	274.6k	273.3k	1.07ms	1.55ms	1.90ms	2.26ms	2.68ms	4.51ms	5.90ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	142.5k	142.4k	28.00us	40.00us	51.00us	137.00us	235.00us	496.00us	1.81ms
	roadrunner	213.8k	213.6k	31.00us	41.00us	49.00us	123.00us	231.00us	737.00us	3.17ms
	roadrunner	256.5k	256.4k	32.00us	42.00us	49.00us	112.00us	275.00us	779.00us	2.97ms
	roadrunner	270.8k	270.6k	33.00us	42.00us	48.00us	93.00us	240.00us	805.00us	3.06ms
	cowboy	98.0k	97.6k	51.00us	78.00us	123.00us	256.00us	466.00us	2.49ms	3.92ms
	cowboy	147.0k	146.9k	47.00us	65.00us	92.00us	184.00us	467.00us	1.07ms	4.09ms
	cowboy	176.4k	175.6k	50.00us	66.00us	92.00us	173.00us	533.00us	1.19ms	4.07ms
	cowboy	186.2k	185.3k	52.00us	71.00us	99.00us	194.00us	615.00us	2.61ms	4.19ms
	elli	144.5k	144.4k	26.00us	38.00us	51.00us	150.00us	249.00us	463.00us	3.23ms
	elli	216.8k	216.7k	29.00us	40.00us	47.00us	121.00us	220.00us	586.00us	1.45ms
	elli	260.1k	260.0k	32.00us	42.00us	49.00us	95.00us	242.00us	840.00us	3.80ms
	elli	274.6k	273.3k	32.00us	43.00us	49.00us	86.00us	239.00us	0.90ms	3.83ms

json
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	146.0k	145.9k	1.00ms	1.43ms	1.77ms	2.07ms	2.27ms	2.52ms	3.71ms
	roadrunner	219.0k	218.0k	1.05ms	1.52ms	1.88ms	2.24ms	2.52ms	3.06ms	5.53ms
	roadrunner	262.8k	262.7k	1.07ms	1.55ms	1.91ms	2.31ms	2.68ms	4.12ms	6.35ms
	roadrunner	277.4k	277.3k	1.08ms	1.56ms	1.93ms	2.34ms	2.77ms	3.96ms	5.24ms
	cowboy	91.0k	91.0k	0.96ms	1.33ms	1.66ms	2.03ms	2.34ms	3.67ms	5.71ms
	cowboy	136.5k	136.4k	1.04ms	1.46ms	1.80ms	2.16ms	2.53ms	4.48ms	6.03ms
	cowboy	163.8k	163.7k	1.08ms	1.53ms	1.89ms	2.31ms	2.96ms	4.67ms	6.50ms
	cowboy	172.9k	172.8k	1.09ms	1.55ms	1.91ms	2.38ms	3.26ms	4.69ms	6.26ms
	elli	150.5k	150.4k	1.00ms	1.43ms	1.77ms	2.08ms	2.29ms	2.51ms	4.18ms
	elli	225.8k	225.6k	1.05ms	1.52ms	1.86ms	2.20ms	2.46ms	2.79ms	4.14ms
	elli	270.9k	270.8k	1.07ms	1.55ms	1.90ms	2.27ms	2.65ms	3.96ms	5.18ms
	elli	285.9k	285.8k	1.07ms	1.56ms	1.91ms	2.27ms	2.69ms	4.03ms	6.25ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	146.0k	145.9k	32.00us	42.00us	55.00us	140.00us	246.00us	501.00us	1.53ms
	roadrunner	219.0k	218.0k	34.00us	42.00us	52.00us	121.00us	263.00us	634.00us	3.67ms
	roadrunner	262.8k	262.7k	37.00us	45.00us	54.00us	101.00us	354.00us	0.90ms	3.66ms
	roadrunner	277.4k	277.3k	37.00us	45.00us	55.00us	104.00us	413.00us	0.98ms	3.29ms
	cowboy	91.0k	91.0k	53.00us	78.00us	121.00us	247.00us	465.00us	1.56ms	3.96ms
	cowboy	136.5k	136.4k	53.00us	73.00us	102.00us	194.00us	518.00us	1.31ms	3.92ms
	cowboy	163.8k	163.7k	57.00us	77.00us	106.00us	193.00us	622.00us	1.57ms	4.23ms
	cowboy	172.9k	172.8k	58.00us	80.00us	110.00us	202.00us	667.00us	2.26ms	4.09ms
	elli	150.5k	150.4k	31.00us	41.00us	54.00us	144.00us	249.00us	486.00us	2.01ms
	elli	225.8k	225.6k	32.00us	41.00us	48.00us	111.00us	228.00us	649.00us	2.45ms
	elli	270.9k	270.8k	35.00us	44.00us	51.00us	91.00us	279.00us	0.86ms	3.47ms
	elli	285.9k	285.8k	37.00us	45.00us	52.00us	90.00us	313.00us	0.96ms	3.40ms

echo
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	135.0k	134.9k	0.99ms	1.40ms	1.74ms	2.05ms	2.29ms	3.46ms	4.99ms
	roadrunner	202.5k	202.4k	1.05ms	1.51ms	1.86ms	2.23ms	2.53ms	3.20ms	5.57ms
	roadrunner	243.0k	242.9k	1.06ms	1.54ms	1.89ms	2.27ms	2.61ms	3.58ms	5.59ms
	roadrunner	256.5k	256.4k	1.07ms	1.55ms	1.91ms	2.33ms	2.88ms	4.52ms	5.62ms
	cowboy	74.0k	74.0k	0.97ms	1.35ms	1.69ms	2.11ms	2.38ms	3.38ms	5.17ms
	cowboy	111.0k	110.5k	1.05ms	1.45ms	1.80ms	2.19ms	2.64ms	4.36ms	5.87ms
	cowboy	133.2k	133.1k	1.10ms	1.54ms	1.91ms	2.42ms	3.78ms	5.28ms	6.73ms
	cowboy	140.6k	140.5k	1.11ms	1.57ms	1.95ms	2.56ms	4.03ms	5.23ms	7.45ms
	elli	140.5k	140.4k	1.00ms	1.41ms	1.75ms	2.05ms	2.27ms	2.48ms	3.19ms
	elli	210.8k	210.7k	1.04ms	1.51ms	1.86ms	2.21ms	2.46ms	2.81ms	4.08ms
	elli	252.9k	251.7k	1.06ms	1.54ms	1.90ms	2.27ms	2.70ms	4.32ms	5.84ms
	elli	266.9k	266.8k	1.08ms	1.56ms	1.92ms	2.33ms	2.78ms	4.38ms	5.90ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	135.0k	134.9k	33.00us	44.00us	64.00us	156.00us	299.00us	703.00us	3.27ms
	roadrunner	202.5k	202.4k	37.00us	45.00us	56.00us	121.00us	289.00us	720.00us	3.01ms
	roadrunner	243.0k	242.9k	39.00us	46.00us	55.00us	98.00us	296.00us	836.00us	3.08ms
	roadrunner	256.5k	256.4k	41.00us	48.00us	58.00us	108.00us	452.00us	1.08ms	3.94ms
	cowboy	74.0k	74.0k	74.00us	105.00us	154.00us	285.00us	469.00us	1.25ms	3.60ms
	cowboy	111.0k	110.5k	77.00us	105.00us	144.00us	267.00us	682.00us	1.34ms	3.71ms
	cowboy	133.2k	133.1k	82.00us	112.00us	154.00us	287.00us	0.85ms	3.10ms	4.78ms
	cowboy	140.6k	140.5k	86.00us	120.00us	164.00us	306.00us	1.01ms	3.49ms	5.32ms
	elli	140.5k	140.4k	33.00us	43.00us	60.00us	154.00us	267.00us	427.00us	1.14ms
	elli	210.8k	210.7k	33.00us	42.00us	49.00us	113.00us	236.00us	626.00us	2.23ms
	elli	252.9k	251.7k	37.00us	45.00us	52.00us	94.00us	315.00us	0.90ms	3.69ms
	elli	266.9k	266.8k	39.00us	48.00us	57.00us	104.00us	420.00us	1.00ms	3.73ms

headers_heavy
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	133.5k	133.4k	1.00ms	1.42ms	1.76ms	2.08ms	2.30ms	2.63ms	4.15ms
	roadrunner	200.2k	200.2k	1.06ms	1.52ms	1.87ms	2.25ms	2.56ms	3.60ms	5.83ms
	roadrunner	240.3k	240.2k	1.10ms	1.59ms	1.97ms	2.51ms	3.41ms	5.00ms	7.44ms
	roadrunner	253.7k	253.5k	1.11ms	1.61ms	2.00ms	2.63ms	4.49ms	6.09ms	7.99ms
	cowboy	67.0k	67.0k	1.01ms	1.39ms	1.77ms	2.20ms	2.51ms	2.91ms	4.66ms
	cowboy	100.5k	100.5k	1.09ms	1.49ms	1.85ms	2.30ms	2.77ms	4.18ms	6.14ms
	cowboy	120.6k	120.5k	1.13ms	1.58ms	1.97ms	2.62ms	3.93ms	5.32ms	7.32ms
	cowboy	127.3k	127.2k	1.14ms	1.61ms	2.03ms	2.79ms	4.74ms	5.96ms	8.15ms
	elli	120.5k	120.4k	0.99ms	1.38ms	1.72ms	2.04ms	2.27ms	2.54ms	4.19ms
	elli	180.8k	180.7k	1.06ms	1.51ms	1.87ms	2.25ms	2.54ms	2.96ms	4.71ms
	elli	216.9k	216.8k	1.08ms	1.56ms	1.93ms	2.39ms	2.87ms	4.28ms	6.57ms
	elli	228.9k	228.8k	1.10ms	1.58ms	1.97ms	2.47ms	3.07ms	4.84ms	7.00ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	133.5k	133.4k	39.00us	50.00us	71.00us	161.00us	320.00us	596.00us	2.29ms
	roadrunner	200.2k	200.2k	41.00us	50.00us	65.00us	118.00us	353.00us	742.00us	3.71ms
	roadrunner	240.3k	240.2k	47.00us	58.00us	80.00us	168.00us	637.00us	1.55ms	4.61ms
	roadrunner	253.7k	253.5k	48.00us	60.00us	83.00us	180.00us	730.00us	3.04ms	4.77ms
	cowboy	67.0k	67.0k	94.00us	132.00us	187.00us	326.00us	491.00us	0.95ms	2.97ms
	cowboy	100.5k	100.5k	103.00us	141.00us	192.00us	333.00us	0.86ms	1.41ms	4.14ms
	cowboy	120.6k	120.5k	111.00us	152.00us	207.00us	368.00us	1.15ms	3.32ms	5.34ms
	cowboy	127.3k	127.2k	116.00us	160.00us	219.00us	390.00us	1.25ms	3.72ms	4.89ms
	elli	120.5k	120.4k	39.00us	51.00us	80.00us	183.00us	321.00us	615.00us	2.45ms
	elli	180.8k	180.7k	42.00us	53.00us	70.00us	133.00us	368.00us	794.00us	2.47ms
	elli	216.9k	216.8k	46.00us	57.00us	78.00us	150.00us	564.00us	1.23ms	4.04ms
	elli	228.9k	228.8k	47.00us	60.00us	83.00us	169.00us	634.00us	1.30ms	4.41ms

large_response
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	62.0k	61.7k	0.94ms	1.30ms	1.59ms	2.00ms	2.27ms	2.55ms	3.48ms
	roadrunner	93.0k	93.0k	0.98ms	1.34ms	1.66ms	1.97ms	2.19ms	2.42ms	3.01ms
	roadrunner	111.6k	111.5k	1.03ms	1.42ms	1.75ms	2.07ms	2.34ms	3.46ms	5.70ms
	roadrunner	117.8k	117.7k	1.02ms	1.42ms	1.75ms	2.05ms	2.32ms	2.77ms	4.01ms
	cowboy	47.0k	47.0k	0.91ms	1.20ms	1.42ms	1.79ms	2.01ms	2.26ms	3.94ms
	cowboy	70.5k	70.5k	0.98ms	1.35ms	1.71ms	2.11ms	2.42ms	3.23ms	4.91ms
	cowboy	84.6k	84.6k	0.97ms	1.32ms	1.64ms	1.99ms	2.29ms	2.73ms	4.11ms
	cowboy	89.3k	89.3k	0.98ms	1.34ms	1.66ms	2.00ms	2.31ms	3.44ms	5.46ms
	elli	62.5k	62.5k	0.92ms	1.28ms	1.54ms	1.94ms	2.22ms	2.58ms	4.09ms
	elli	93.8k	93.7k	0.97ms	1.33ms	1.65ms	1.96ms	2.19ms	2.45ms	3.24ms
	elli	112.5k	112.4k	1.01ms	1.40ms	1.73ms	2.03ms	2.27ms	2.57ms	3.46ms
	elli	118.8k	118.7k	1.02ms	1.41ms	1.74ms	2.05ms	2.34ms	2.65ms	3.39ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	62.0k	61.7k	61.00us	96.00us	143.00us	254.00us	369.00us	512.00us	2.92ms
	roadrunner	93.0k	93.0k	65.00us	91.00us	122.00us	214.00us	315.00us	491.00us	1.36ms
	roadrunner	111.6k	111.5k	65.00us	91.00us	120.00us	210.00us	320.00us	815.00us	4.05ms
	roadrunner	117.8k	117.7k	65.00us	90.00us	114.00us	200.00us	306.00us	0.86ms	2.27ms
	cowboy	47.0k	47.0k	92.00us	138.00us	204.00us	336.00us	444.00us	0.92ms	2.41ms
	cowboy	70.5k	70.5k	77.00us	108.00us	155.00us	271.00us	384.00us	1.30ms	3.22ms
	cowboy	84.6k	84.6k	74.00us	101.00us	143.00us	252.00us	371.00us	764.00us	2.38ms
	cowboy	89.3k	89.3k	72.00us	98.00us	138.00us	246.00us	361.00us	722.00us	3.51ms
	elli	62.5k	62.5k	52.00us	80.00us	128.00us	251.00us	360.00us	513.00us	2.46ms
	elli	93.8k	93.7k	62.00us	88.00us	118.00us	205.00us	309.00us	571.00us	2.07ms
	elli	112.5k	112.4k	62.00us	87.00us	114.00us	198.00us	302.00us	771.00us	1.70ms
	elli	118.8k	118.7k	61.00us	87.00us	111.00us	198.00us	312.00us	847.00us	2.32ms

multi_request_body
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	128.5k	127.9k	1.00ms	1.40ms	1.74ms	2.05ms	2.27ms	2.74ms	4.05ms
	roadrunner	192.8k	192.7k	1.04ms	1.50ms	1.84ms	2.20ms	2.49ms	3.49ms	5.07ms
	roadrunner	231.3k	231.2k	1.07ms	1.55ms	1.91ms	2.31ms	2.72ms	4.45ms	6.06ms
	roadrunner	244.2k	244.0k	1.08ms	1.55ms	1.91ms	2.29ms	2.75ms	3.98ms	5.86ms
	cowboy	60.5k	60.5k	1.03ms	1.39ms	1.77ms	2.20ms	2.57ms	3.85ms	5.95ms
	cowboy	90.8k	90.7k	1.08ms	1.47ms	1.83ms	2.33ms	3.07ms	4.92ms	6.46ms
	cowboy	108.9k	108.9k	1.14ms	1.60ms	2.00ms	2.73ms	4.55ms	6.28ms	8.02ms
	cowboy	115.0k	114.9k	1.15ms	1.62ms	2.04ms	2.93ms	4.78ms	6.09ms	7.66ms
	elli	136.0k	135.9k	1.00ms	1.41ms	1.75ms	2.06ms	2.30ms	2.62ms	3.89ms
	elli	204.0k	203.9k	1.05ms	1.51ms	1.86ms	2.20ms	2.49ms	2.89ms	4.58ms
	elli	244.8k	244.7k	1.08ms	1.55ms	1.91ms	2.30ms	2.67ms	3.72ms	5.43ms
	elli	258.4k	258.3k	1.08ms	1.57ms	1.93ms	2.36ms	2.98ms	4.55ms	6.28ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	128.5k	127.9k	39.00us	50.00us	70.00us	168.00us	309.00us	585.00us	2.60ms
	roadrunner	192.8k	192.7k	39.00us	48.00us	57.00us	140.00us	279.00us	750.00us	3.33ms
	roadrunner	231.3k	231.2k	42.00us	52.00us	64.00us	127.00us	432.00us	0.95ms	3.85ms
	roadrunner	244.2k	244.0k	44.00us	52.00us	61.00us	113.00us	403.00us	1.08ms	3.31ms
	cowboy	60.5k	60.5k	106.00us	147.00us	207.00us	368.00us	592.00us	2.25ms	4.23ms
	cowboy	90.8k	90.7k	111.00us	147.00us	199.00us	389.00us	0.90ms	2.75ms	4.89ms
	cowboy	108.9k	108.9k	124.00us	169.00us	233.00us	458.00us	1.31ms	3.61ms	5.40ms
	cowboy	115.0k	114.9k	128.00us	175.00us	241.00us	469.00us	1.47ms	3.64ms	5.55ms
	elli	136.0k	135.9k	37.00us	48.00us	64.00us	159.00us	280.00us	710.00us	2.23ms
	elli	204.0k	203.9k	38.00us	48.00us	57.00us	130.00us	289.00us	703.00us	3.42ms
	elli	244.8k	244.7k	41.00us	51.00us	61.00us	116.00us	417.00us	0.95ms	3.68ms
	elli	258.4k	258.3k	43.00us	53.00us	63.00us	119.00us	497.00us	1.25ms	3.88ms

post_4kb_form
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	96.5k	96.5k	1.00ms	1.38ms	1.71ms	2.05ms	2.33ms	2.86ms	5.77ms
	roadrunner	144.8k	144.7k	1.11ms	1.56ms	1.93ms	2.46ms	3.75ms	5.84ms	7.86ms
	roadrunner	173.7k	173.6k	1.14ms	1.65ms	2.11ms	3.44ms	5.43ms	7.16ms	9.50ms
	roadrunner	183.3k	183.3k	1.13ms	1.65ms	2.15ms	3.63ms	5.79ms	7.62ms	9.55ms
	cowboy	46.2k	46.2k	1.03ms	1.33ms	1.56ms	1.96ms	2.92ms	4.46ms	5.76ms
	cowboy	69.4k	69.3k	1.09ms	1.47ms	1.84ms	2.44ms	3.76ms	5.11ms	6.89ms
	cowboy	83.2k	82.9k	1.16ms	1.61ms	2.02ms	2.95ms	4.91ms	7.61ms	10.08ms
	cowboy	87.9k	87.8k	1.17ms	1.64ms	2.09ms	3.15ms	5.14ms	6.64ms	8.65ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	96.5k	96.5k	69.00us	88.00us	120.00us	228.00us	534.00us	1.05ms	4.03ms
	roadrunner	144.8k	144.7k	77.00us	96.00us	126.00us	260.00us	822.00us	2.85ms	4.69ms
	roadrunner	173.7k	173.6k	86.00us	114.00us	158.00us	387.00us	1.47ms	3.63ms	5.62ms
	roadrunner	183.3k	183.3k	91.00us	123.00us	172.00us	484.00us	1.54ms	3.63ms	5.92ms
	cowboy	46.2k	46.2k	164.00us	214.00us	279.00us	457.00us	791.00us	3.52ms	4.45ms
	cowboy	69.4k	69.3k	161.00us	204.00us	266.00us	493.00us	1.19ms	3.54ms	5.30ms
	cowboy	83.2k	82.9k	183.00us	241.00us	323.00us	628.00us	1.96ms	3.89ms	6.44ms
	cowboy	87.9k	87.8k	190.00us	252.00us	336.00us	643.00us	1.94ms	4.00ms	5.68ms

large_post_streaming
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	9.4k	9.4k	1.26ms	1.63ms	1.91ms	2.43ms	2.87ms	3.45ms	4.26ms
	roadrunner	14.2k	14.2k	1.14ms	1.49ms	1.84ms	2.60ms	3.43ms	4.96ms	7.14ms
	roadrunner	17.0k	17.0k	1.30ms	1.75ms	2.24ms	3.64ms	5.26ms	6.96ms	11.96ms
	roadrunner	18.0k	18.0k	1.35ms	1.86ms	2.51ms	4.42ms	6.57ms	9.02ms	14.42ms
	cowboy	3.4k	3.4k	1.20ms	1.53ms	1.85ms	2.49ms	3.25ms	3.94ms	5.16ms
	cowboy	5.1k	5.1k	1.23ms	1.62ms	1.97ms	2.62ms	3.18ms	3.94ms	4.69ms
	cowboy	6.1k	6.1k	1.25ms	1.63ms	1.97ms	2.73ms	4.00ms	6.34ms	9.32ms
	cowboy	6.5k	6.5k	1.37ms	1.74ms	2.10ms	2.94ms	6.24ms	10.28ms	13.18ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	9.4k	9.4k	305.00us	461.00us	660.00us	1.21ms	1.65ms	2.21ms	2.64ms
	roadrunner	14.2k	14.2k	250.00us	379.00us	576.00us	1.05ms	2.10ms	3.73ms	6.29ms
	roadrunner	17.0k	17.0k	371.00us	622.00us	0.96ms	2.12ms	3.68ms	4.83ms	6.67ms
	roadrunner	18.0k	18.0k	419.00us	730.00us	1.21ms	2.70ms	4.15ms	5.28ms	8.34ms
	cowboy	3.4k	3.4k	416.00us	570.00us	785.00us	1.33ms	2.17ms	3.12ms	4.36ms
	cowboy	5.1k	5.1k	444.00us	624.00us	0.86ms	1.39ms	1.93ms	2.81ms	4.11ms
	cowboy	6.1k	6.1k	445.00us	626.00us	0.86ms	1.54ms	2.93ms	5.38ms	8.26ms
	cowboy	6.5k	6.5k	535.00us	769.00us	1.05ms	1.85ms	4.91ms	9.21ms	11.97ms

gzip_response
CO-corrected (Recorded Latency) — honest tail.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	68.0k	68.0k	1.00ms	1.39ms	1.76ms	2.16ms	2.49ms	3.81ms	5.78ms
	roadrunner	102.0k	102.0k	1.12ms	1.56ms	1.94ms	2.68ms	4.47ms	5.82ms	8.22ms
	roadrunner	122.4k	121.8k	1.15ms	1.66ms	2.17ms	3.65ms	5.44ms	7.01ms	9.57ms
	roadrunner	129.2k	129.1k	1.13ms	1.66ms	2.25ms	4.14ms	6.34ms	8.44ms	11.51ms
	cowboy	54.0k	54.0k	1.05ms	1.41ms	1.78ms	2.21ms	2.66ms	4.10ms	6.14ms
	cowboy	81.0k	81.0k	1.11ms	1.51ms	1.88ms	2.57ms	4.65ms	6.31ms	8.41ms
	cowboy	97.2k	97.2k	1.17ms	1.64ms	2.10ms	3.32ms	5.64ms	8.44ms	12.02ms
	cowboy	102.6k	102.6k	1.15ms	1.64ms	2.13ms	3.46ms	5.26ms	6.78ms	9.33ms

Uncorrected (Service Time) — what closed-loop tools report. Compare to the corrected table for the size of the CO gap.
	server	target	achieved	p50	p75	p90	p99	p99.9	p99.99	max
	roadrunner	68.0k	68.0k	97.00us	120.00us	151.00us	265.00us	536.00us	1.58ms	3.83ms
	roadrunner	102.0k	102.0k	121.00us	150.00us	200.00us	513.00us	1.40ms	3.73ms	5.70ms
	roadrunner	122.4k	121.8k	138.00us	188.00us	259.00us	741.00us	2.23ms	3.83ms	6.22ms
	roadrunner	129.2k	129.1k	150.00us	209.00us	288.00us	0.86ms	2.39ms	3.87ms	6.16ms
	cowboy	54.0k	54.0k	136.00us	173.00us	229.00us	399.00us	699.00us	2.45ms	4.20ms
	cowboy	81.0k	81.0k	149.00us	184.00us	241.00us	474.00us	1.41ms	3.62ms	6.39ms
	cowboy	97.2k	97.2k	167.00us	219.00us	294.00us	579.00us	2.17ms	3.94ms	6.51ms
	cowboy	102.6k	102.6k	179.00us	239.00us	316.00us	615.00us	2.21ms	3.89ms	5.46ms
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    Contributing to Roadrunner
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	Submitting your changes	Code Style
	Committing your changes
	Pull requests and branching
	Credits



Setup
See .tool-versions for the required Erlang/OTP and rebar3 versions
(install via mise or
asdf).
git clone https://github.com/arizona-framework/roadrunner.git
cd roadrunner
make compile

Workflow
One command covers day-to-day development:
	make test (or make precommit, or rebar3 precommit) — run
before every commit and before pushing. Formats-check Erlang via
erlfmt, compiles, runs xref + hank + dialyzer, runs the eunit +
Common Test (incl. PropEr) suites with cover, fails if line
coverage drops below 100 %, and builds the docs. CI runs the same
command.

make help lists every target. Common ones:
	make compile / make doc / make fmt
	make eunit / make ct / make dialyzer / make xref / make hank (individual stages)
	make bench-quick / make wrk2-quick / make h2spec / make autobahn
	make clean / make distclean

You can also invoke rebar3 <task> directly (the Makefile is just a
thin wrapper over the same targets). See rebar.config for the full
alias list.
Diagnostic / conformance scripts under scripts/ (bench.escript,
h2spec.sh, autobahn.escript, redbot.escript, wrk2_bench.sh)
are run directly; each script's header documents its requirements.
Test surface
PropEr properties via ct_property_test cover the surfaces where
input-shape coverage matters: roadrunner_uri (percent round-trip +
encode shape), roadrunner_qs (round-trip), roadrunner_cookie
(adversarial robustness), roadrunner_http1 (parsers never-crash +
incremental-feed equivalence), roadrunner_conn_loop (random recv /
drain / stray inputs, clean exit + slot release), and request_id
consistency between request_start / request_stop telemetry.
Malformed-input corpus: roadrunner_http1_corpus_tests exercises
HTTP/1.1 patterns lifted from the
llhttp test corpus and the
canonical request-smuggling vectors documented by
PortSwigger.
Conformance harnesses (run on-demand, not part of make precommit):
	scripts/h2spec.sh — HTTP/2 (RFC 9113 + RFC 7541). Strict 100 % pass.
	scripts/autobahn.escript — WebSocket (RFC 6455 + RFC 7692). Strict
100 % across the full
Autobahn|Testsuite
fuzzingclient matrix, no exclusions.
	scripts/redbot.escript — HTTP/1.1 response hygiene via
REDbot.

Benchmarking notes
Two complementary load drivers ship in this repo:
	scripts/bench.escript — closed-loop. Each worker sends a
request, waits for the response, sends the next. Reports
throughput + p50/p99 from per-request timing. Easy to set up,
no external dependency, but tail latency under load is
deflated by Coordinated Omission. Used for the per-scenario
matrix in docs/bench_results.md.
	scripts/wrk2_bench.sh — open-loop, via
wrk2 running in Docker
(cylab/wrk2:latest). Issues requests at a fixed rate
regardless of server response and reports
Coordinated-Omission-corrected HdrHistogram percentiles.
Output: docs/wrk2_results.md. Needs
docker on PATH and rebar3 as test compile already done;
the script pulls the image automatically.

Run a quick wrk2 sanity check:
./scripts/wrk2_bench.sh --quick --scenarios hello

The full matrix takes ~2 hours at --runs 1 --duration 30s and
~10 hours at the canonical --runs 3 --duration 60s. Run on a
quiet machine — system noise inflates tail percentiles.
Both drivers' internals (worker model, latency aggregation,
loader-as-bottleneck conditions) are documented in
docs/bench_internals.md.
License
Roadrunner is licensed under the Apache License Version 2.0, for all code.
Reporting a bug
Roadrunner is not perfect software and will be buggy.
Bugs can be reported via
GitHub issues: bug report.
Some contributors and maintainers may be unpaid developers working on Roadrunner, in their own time,
with limited resources. We ask for respect and understanding, and will provide the same back.
If your contribution is an actual bug fix, we ask you to include tests that, not only show the issue
is solved, but help prevent future regressions related to it.
Requesting or implementing a feature
Before requesting or implementing a new feature, do the following:
	search, in existing issues (open or closed),
whether the feature might already be in the works, or has already been rejected,
	make sure you're using the latest software release (or even the latest code, if you're going for
bleeding edge).

If this is done, open up a
GitHub issues: feature request.
We may discuss details with you regarding the implementation, and its inclusion within the project.
We try to have as many of Roadrunner's features tested as possible. Everything that a user can do,
and is repeatable in any way, should be tested, to guarantee backwards compatible.
Submitting your changes
Code Style
	run rebar3 fmt (also part of the precommit gate) — erlfmt
enforces no trailing whitespace, 4-space indentation, and a
100-character soft line limit
	write small functions whenever possible, and use descriptive names for functions and variables
	comment tricky or non-obvious decisions made to explain their rationale
	prefer modern OTP idioms — sigils for binary literals (~"..."),
triple-quoted multi-line strings ("""..."""), maybe expressions
for nested case chains, body recursion (cons on the way out) over
lists:reverse(Acc), binary keys for wire-derived data (no
binary_to_atom on parsed names)

Committing your changes
Merging to the main branch will usually be preceded by a squash.
Commit messages use a plain imperative subject line — no
feat:/fix:/chore: semantic prefixes. Subject only, no body
unless the change genuinely needs explanation (a one-line subject
beats a paragraph of preamble).
While it's OK (and expected) for your commit messages to relate the
why of a given change, be aware that the final commit (the merge
one) will be the PR title — so make it specific. This also helps
automated changelog generation.
Pull requests and branching
All fixes to Roadrunner end up requiring a +1 from one or more of the project's maintainers.
During the review process, you may be asked to correct or edit a few things before a final rebase
to merge things. Do send edits as individual commits to allow for gradual and partial reviews to be
done by reviewers.
Credits
Roadrunner has been improved by
many contributors!
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    Roadmap

Items deferred past v0.1. Each carries a short rationale and a
rough effort estimate so you know what's on deck and what's
"someday".
HTTP/2 response-shape coverage
Today, one of the five handler return shapes still returns 501 Not Implemented when served over HTTP/2 (src/roadrunner_conn_loop_http2.erl
moduledoc has the matrix). It's tracked here.
{websocket, _, _} over h2 — RFC 8441 Extended CONNECT — large effort
What: Allow a handler to return {websocket, Module, State}
and have the upgrade work when the listener served the request over
h2.
Why deferred: plain h1 WebSocket uses Upgrade: websocket +
Connection: Upgrade headers — h2 has no equivalent. RFC 8441
added a way to do it: a CONNECT method with a
:protocol = websocket pseudo-header that creates a tunnel for WS
frames over h2 DATA frames. Implementation needs:
	SETTINGS_ENABLE_CONNECT_PROTOCOL=1 advertised in our SETTINGS frame
	Parsing :protocol pseudo-header in HEADERS
	Routing CONNECT-method requests with :protocol=websocket to
the WS handler
	WS frame I/O carried in h2 DATA frames (each direction)
	Handling close, ping, pong, fragmentation, control-frame size
limits, all the existing WS hardening rules, plus the full
permessage-deflate matrix (RFC 7692)
	Re-running the Autobahn fuzzingclient under h2

Practical impact today: zero in browsers — they default to h1
for WebSocket() even on h2-capable origins. Only matters if the
client explicitly speaks h2 WS.
Scope: large — adds a whole protocol-layer feature plus full
Autobahn re-run.
Source: Arizona handoff R-h2-1.
HTTP/3 — placeholder
What: RFC 9114 (HTTP semantics over QUIC) listener path.
Why deferred: OTP doesn't ship a QUIC stack, and the
production options are imperfect:
	quicer — NIF over Microsoft's
msquic. Mature, fast. Trade-off: a C dep + NIF means it breaks
the "pure-Erlang" property roadrunner currently markets.
	erlang_quic — Benoît
Chesneau's pure-Erlang RFC 9000/9001 + RFC 9114 implementation,
Apache-2.0 (declared in the project README). Already has a full h3
server with QPACK (RFC 9204), HTTP datagrams (RFC 9297), Extended
CONNECT (RFC 9220 / WebTransport), server push, RFC 9218
priorities. Min OTP 26. Zero runtime deps. Tagged through v1.3.0.
Looks like the right architectural fit. Worth filing an upstream
PR adding a LICENSE file at repo root so dep tooling and
GitHub's license API pick it up automatically; the README
declaration is unambiguous but unconventional.

--protocols h3 in scripts/bench.escript is currently a stub;
ALPN advertisement does not include h3.
Scope: medium-large. Wiring is mostly: ALPN advertise h3,
route h3 traffic to a new roadrunner_conn_loop_http3 that adapts
erlang_quic's stream events to our handler / middleware /
telemetry surface. Most of the protocol-heavy work is already done
by the dep.
HttpArena coverage gaps
The HttpArena Erlang submission (frameworks/roadrunner/ in
MDA2AV/HttpArena) covers 16 of HttpArena's 28 profiles: baseline,
pipelined, limited-conn, json, json-comp, json-tls, upload,
async-db, api-4, api-16, static, fortunes, crud, baseline-h2,
echo-ws, echo-ws-pipeline. Validator passes 57/57 on those. The
remaining 10 profiles need roadrunner-side features; listed in
roughly the order a follow-up PR would tackle them. (baseline-h2c
and json-h2c are reachable once the HttpArena SHA pin bumps and
the bench app subscribes; the underlying h2c prior-knowledge
support shipped in roadrunner_listener's protocols => [http2]
opt on plaintext listeners.)
h2c Upgrade-mode on a shared port — medium (roadrunner-side)
What: RFC 7540 §3.2 Upgrade: h2c negotiation: an HTTP/1.1
request with Upgrade: h2c, HTTP2-Settings: <base64> headers,
answered with 101 Switching Protocols, after which the
connection upstreams h2 frames. The same listener accepts h1 and
h2c on the same port, unlocking protocols => [http1, http2] on
plain TCP (today that combo is rejected at init/1 with
{listener_opt_conflict, protocols, _, no_h2c_upgrade}).
Why deferred: The prior-knowledge variant (protocols => [http2]
on a dedicated plaintext listener) ships and covers the common case
(benchmarks, internal clients with prior knowledge). Upgrade-mode
adds preface sniffing or h1-parse-then-switch logic to the conn
loop — a real expansion of the connection state machine that
isn't on the critical path.
HttpArena impact: none (its baseline-h2c / json-h2c profiles
use prior-knowledge).
Scope: medium. Decide on shared-port sniff vs h1-parse-Upgrade;
implement the chosen path; tests for both successful upgrade and
Upgrade: h2c rejection on TLS sockets (the spec forbids it).
HTTP/3 — see above
Unlocks baseline-h3 and static-h3.
gRPC — large (roadrunner-side)
What: A gRPC layer on top of the h2 stack: application/grpc
content-type dispatch, length-prefixed framing inside h2 DATA,
grpc-status trailers, server-streaming generators, plus a
codegen story (rebar3 plugin or grpcbox-style runtime descriptors).
HttpArena impact: unary-grpc, stream-grpc, and their TLS
variants.
Scope: large. None of the bits are exotic, but there are a
lot of them.
gateway-64, gateway-h3, production-stack — out of scope
Reverse-proxy multi-container setups (nginx, caddy, or envoy in
front of the framework). Bench-app docker-compose work, not a
roadrunner gap.
Other
h2 receive-window defaults
What: Bump the listener's default receive-window peaks above the
RFC 9113 §6.9.2 baseline of 65535. Override knobs already exist as
nested http2 sub-opts (conn_window, stream_window,
window_refill_threshold under protocols => [{http2, #{...}}]);
the question is what values to ship as the default.
Why deferred: window / RTT caps per-stream throughput, and at
65535 with a 100 ms RTT the ceiling is ~0.6 MB/s. Reference points
for the bumped defaults: gun 8 MB / 8 MB, Mint (post-PR) 16 MB /
4 MB, Go net/http2 1 GB / 4 MB, h2o 16 MB+. The trade-off for a
server: a larger conn-level peak means each peer can hold up
to that many in-flight bytes before back-pressure, multiplied by
max_clients. Worst-case memory pressure at max_clients = 100k
× 16 MB conn peak is ~1.6 TB — small VPS deployments would
notice. Mint's bench was a CLIENT (one app's connection pool),
where the multiplier is smaller.
For now the listener opts let users opt in per-deployment. A
default change wants its own benchmarking against roadrunner-shape
workloads (server-side, large-POST upload patterns) before shipping.
Scope: small (one-line default change + ~50 test sites that
have to drain the new SETTINGS entry + early WINDOW_UPDATE in
their handshake fixture).
Sendfile chunk size tracks the peer's negotiated MAX_FRAME_SIZE
What: Today ?SENDFILE_CHUNK_SIZE in
src/roadrunner_http2_stream_worker.erl is pinned at 16384, the
RFC 9113 §6.5.2 default for SETTINGS_MAX_FRAME_SIZE. Peers can
advertise up to 16777215 in their SETTINGS frame; gun, h2o, and
other clients routinely raise it. Reading the peer's actual
negotiated value (already tracked at
roadrunner_http2_settings:settings.max_frame_size,
src/roadrunner_http2_settings.erl:47) and using it as the cap in
sendfile_loop/3 would let large sendfile responses ship fewer,
larger DATA frames.
Why deferred: Per-DATA-frame overhead is 9 bytes of header vs
payloads typically thousands of bytes long, so the bandwidth win is
sub-1%. Plumbing the peer's settings into the stream worker also
isn't trivial: the worker is handed (ConnPid, StreamId, ...) at
spawn time, not the conn's per-stream peer-settings view, so the
handoff path needs a new field. No measured case yet where the
framing overhead matters.
Scope: small once measured. Add the peer max_frame_size to
the stream worker's spawn args (or a fetch-on-demand call into the
conn); replace min(Remaining, ?SENDFILE_CHUNK_SIZE) with
min(Remaining, PeerMaxFrameSize) in sendfile_loop/3. One new
test in roadrunner_conn_loop_http2_tests that advertises a higher
MAX_FRAME_SIZE in the client SETTINGS and asserts the resulting
DATA frames scale up accordingly.
Investigate small-body POST RSS gap
What: A --with-resources survey (see docs/resource_results.md)
shows roadrunner using +51 % RSS vs cowboy on post_4kb_form and
+17 % on echo (256-byte body). The hot-path GETs and large-body
streaming scenarios don't show this gap — only small-body POST.
Why deferred: the likely cause is the per-request body_state
machinery + manual-mode reader being allocated even for auto-mode
small-body workloads. Investigation needs fprof under load to
confirm the allocation site, then a targeted fix (e.g. lazy
allocation of the body-state map / reader closures only when the
handler opts into manual mode). Single most actionable resource
finding from the survey.
Scope: medium — fprof + targeted refactor + A/B precommit
verification.
Sync headline scenarios in comparison.md + resource_results.md
What: docs/comparison.md and docs/resource_results.md still
carry their own scenario picks predating the curated
?MAIN_SCENARIOS in scripts/bench.escript. The README's
quick-look table and the two bench-script-driven docs
(docs/bench_results.md, docs/wrk2_results.md) have already
been resynced.
Why deferred: both docs cross-reference broader investigations
(memory shape, architectural trade-offs) — a mechanical sync isn't
the right move, but a deliberate re-pick against ?MAIN_SCENARIOS
is.
Scope: small. Re-render the comparison-doc throughput tables
and refresh the resource doc's per-scenario notes against the new
headline.
Automate docs/resource_results.md regeneration
What: Extend scripts/bench_matrix.sh so it can pass
--with-resources to every cell and emit a refreshed
docs/resource_results.md alongside bench_results.md. Today the
resource doc is hand-curated from a one-off survey.
Why deferred: doable but ~80–120 LOC of awk/bash for the
parser + emitter; the doc is checked-in snapshot-style and rarely
needs full regeneration. Automating earns its keep once we're
chasing a regression that needs frequent refresh.
Scope: small.
CI bench-vs-baseline comparison
What: The Bench workflow (.github/workflows/bench.yml) writes
its result to the workflow step summary only. A follow-up would upload
the bench output as an artifact and add a comparison step (or
dashboard) that diffs a PR run against a baseline (e.g. main HEAD)
and surfaces the delta.
Why deferred: GH free runners are too noisy for automated
regression gating (deltas under ~15 % are inside variance per
scripts/bench.escript's own NOTE). A useful comparison needs a
baseline-collection strategy that filters noise (multi-sample on
both sides, distribution stats, alerting only on shifts well outside
variance). Eyeball-from-summary covers the v1 use case.
Scope: medium. The artifact upload is a few lines; the parser,
distribution stats, baseline storage, and presentation are the bulk.
Proper OTP citizenship in loop responses
What: Both roadrunner_loop_response:info_loop/4 (h1) and
roadrunner_http2_loop_response:info_loop/5 (h2) silently drop
{system, _, _}, {'$gen_call', _, _}, and {'$gen_cast', _}
messages. A more polite implementation would call
sys:handle_system_msg/6 on the system message, reply to gen-calls
with gen:reply(From, {error, not_supported}), and so on.
Why deferred: the conn (h1) and worker (h2) are plain
proc_lib-spawned loops, not gen_* behaviours, so the only path
for these shapes to reach them is misuse (gen_server:call(ConnPid, _)
or sys:get_state(ConnPid)). The current contract is "those calls
appear to hang; the caller should expect to time out", documented
in the roadrunner_loop_response moduledoc. Proper handling would
make these calls observable (e.g. sys:get_state/1 would return the
loop state), which has debugging value but no functional fix.
Scope: small. New helper roadrunner_loop_sys exporting a
single handle/3 (sys message, From, ProcessState) used from both
h1 and h2 info_loops. Tests covering sys/get_state, sys/replace_state,
gen_call rejection, gen_cast no-op.
h2 manual-mode body reading
What: Parity with the h1 manual-mode body reader for h2 streams
(streaming an arbitrarily large body without buffering it in memory
on the worker process before the handler sees it).
Why deferred: the h2 stream-worker today buffers the full body
before dispatching the handler (h2 framing already chunks the wire
bytes; we just don't expose that to the handler yet). Auto-mode is
the only mode on h2.
Scope: small-medium when needed. No present caller is blocked.
Strict grammars for Set-Cookie attributes
What: roadrunner_cookie:serialize/3 validates the cookie
Name and Value against RFC 6265 §4.1.1 (and rejects header-injection
bytes in Domain, Path, Expires), but it does not enforce the full
attribute grammars — e.g. Domain is not checked against RFC 1035 §3.5
hostname rules, Expires is not parsed as IMF-fixdate, Path accepts
any non-CTL non-; byte (RFC 6265 §4.1.1 allows that, but stricter
checks could catch caller bugs earlier).
Why deferred: the present check covers the header-injection /
attribute-smuggling surface (the cowlib CVE-2026-43969 class). Strict
grammar enforcement is callers-write-bugs ergonomics, not security.
Scope: small per attribute. Add when a real caller hits the gap.
Per-route framework knobs the map shape unlocks
The map-shape route entry (#{path => ..., handler => ..., state => ..., middlewares => [...]}) is intentionally extensible — new
top-level keys add new per-route capabilities without breaking
existing routes. None of the below is wired up yet; the map shape
is ready when one of these has a real caller behind it.
Per-route name => atom() for telemetry / reverse routing — small
What: Let a route declare a stable name (e.g. name => users_show) and surface it in telemetry metadata ([roadrunner, request, start | stop | exception]) plus expose a
roadrunner_router:url_for/2,3 for reverse-resolving the name back
to a path.
Why deferred: no telemetry consumer asking for it today.
(listener_name, method, path) is already enough to identify a
route in dashboards; named lookup is a niceness, not a need.
Per-route methods => [binary()] allowlist with automatic 405 — small
What: methods => [~"GET", ~"PUT"] on a route map means the
framework returns 405 Method Not Allowed (with the right Allow
header) for any other method on that path. Eliminates the
boilerplate every handler currently writes to gate on
roadrunner_req:method/1.
Why deferred: simple to bolt on once a couple of real handlers
demonstrate the pattern they want. The single-route equality check
is the wrong model for catch-all routes (/api/*path) that
multiplex methods downstream.
Nested route groups with shared prefix + middlewares — medium
What: Phoenix-style scope / pipeline:
[#{prefix => ~"/api", middlewares => [auth_mw], routes => [
    #{path => ~"/users/:id", handler => users_show},
    #{path => ~"/posts/:id", handler => posts_show}
 ]}]
The framework flattens these at compile time into the existing
linear route list, concatenating the prefix and prepending the
group's middlewares to each leaf route.
Why deferred: the flat list is fine until the route table has
shared per-section middlewares (auth, rate limit, body-limit
overrides) duplicated across many entries. Add when a real codebase
shows that duplication.
Out of scope
These are deliberately out of scope, not "deferred":
	HTTP/2 server push (RFC 9113 §8.4). Chrome 106 removed support;
the feature is effectively dead. We have no plans to ship it.
	HTTP/2 priority (RFC 9218 / deprecated RFC 7540 priority
scheme). Roadrunner serves streams round-robin. Real users tune
via application logic, not h2 priorities.
	Hard-restart of in-flight conns. roadrunner_listener:drain/2
is the supported lifecycle primitive; there's no plan for a
forced-cancel. Slot tracking handles cleanup.

Tracking
Updates to this file accompany the related code change. When an
item lands, move it from here to a "Done" section in the relevant
investigation doc (e.g. docs/conn_lifecycle_investigation.md
already serves that purpose for perf wins).
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See the Releases page.
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    Apache License

Version 2.0, January 2004
http://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions
"License" shall mean the terms and conditions for use, reproduction, and
distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by the copyright
owner that is granting the License.
"Legal Entity" shall mean the union of the acting entity and all other entities
that control, are controlled by, or are under common control with that entity.
For the purposes of this definition, "control" means (i) the power, direct or
indirect, to cause the direction or management of such entity, whether by
contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.
"You" (or "Your") shall mean an individual or Legal Entity exercising
permissions granted by this License.
"Source" form shall mean the preferred form for making modifications, including
but not limited to software source code, documentation source, and configuration
files.
"Object" form shall mean any form resulting from mechanical transformation or
translation of a Source form, including but not limited to compiled object code,
generated documentation, and conversions to other media types.
"Work" shall mean the work of authorship, whether in Source or Object form, made
available under the License, as indicated by a copyright notice that is included
in or attached to the work (an example is provided in the Appendix below).
"Derivative Works" shall mean any work, whether in Source or Object form, that
is based on (or derived from) the Work and for which the editorial revisions,
annotations, elaborations, or other modifications represent, as a whole, an
original work of authorship. For the purposes of this License, Derivative Works
shall not include works that remain separable from, or merely link (or bind by
name) to the interfaces of, the Work and Derivative Works thereof.
"Contribution" shall mean any work of authorship, including the original version
of the Work and any modifications or additions to that Work or Derivative Works
thereof, that is intentionally submitted to Licensor for inclusion in the Work
by the copyright owner or by an individual or Legal Entity authorized to submit
on behalf of the copyright owner. For the purposes of this definition,
"submitted" means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems, and
issue tracking systems that are managed by, or on behalf of, the Licensor for
the purpose of discussing and improving the Work, but excluding communication
that is conspicuously marked or otherwise designated in writing by the copyright
owner as "Not a Contribution."
"Contributor" shall mean Licensor and any individual or Legal Entity on behalf
of whom a Contribution has been received by Licensor and subsequently
incorporated within the Work.
2. Grant of Copyright License
Subject to the terms and conditions of this License, each Contributor hereby
grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free,
irrevocable copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the Work and such
Derivative Works in Source or Object form.
3. Grant of Patent License
Subject to the terms and conditions of this License, each Contributor hereby
grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free,
irrevocable (except as stated in this section) patent license to make, have
made, use, offer to sell, sell, import, and otherwise transfer the Work, where
such license applies only to those patent claims licensable by such Contributor
that are necessarily infringed by their Contribution(s) alone or by combination
of their Contribution(s) with the Work to which such Contribution(s) was
submitted. If You institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work or a
Contribution incorporated within the Work constitutes direct or contributory
patent infringement, then any patent licenses granted to You under this License
for that Work shall terminate as of the date such litigation is filed.
4. Redistribution
You may reproduce and distribute copies of the Work or Derivative Works thereof
in any medium, with or without modifications, and in Source or Object form,
provided that You meet the following conditions:
	You must give any other recipients of the Work or Derivative Works a copy of
this License; and

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

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

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


You may add Your own copyright statement to Your modifications and may provide
additional or different license terms and conditions for use, reproduction, or
distribution of Your modifications, or for any such Derivative Works as a whole,
provided Your use, reproduction, and distribution of the Work otherwise complies
with the conditions stated in this License.
5. Submission of Contributions
Unless You explicitly state otherwise, any Contribution intentionally submitted
for inclusion in the Work by You to the Licensor shall be under the terms and
conditions of this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify the terms of
any separate license agreement you may have executed with Licensor regarding
such Contributions.
6. Trademarks
This License does not grant permission to use the trade names, trademarks,
service marks, or product names of the Licensor, except as required for
reasonable and customary use in describing the origin of the Work and
reproducing the content of the NOTICE file.
7. Disclaimer of Warranty
Unless required by applicable law or agreed to in writing, Licensor provides the
Work (and each Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied,
including, without limitation, any warranties or conditions of TITLE, NON-
INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are
solely responsible for determining the appropriateness of using or
redistributing the Work and assume any risks associated with Your exercise of
permissions under this License.
8. Limitation of Liability
In no event and under no legal theory, whether in tort (including negligence),
contract, or otherwise, unless required by applicable law (such as deliberate
and grossly negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special, incidental,
or consequential damages of any character arising as a result of this License or
out of the use or inability to use the Work (including but not limited to
damages for loss of goodwill, work stoppage, computer failure or malfunction, or
any and all other commercial damages or losses), even if such Contributor has
been advised of the possibility of such damages.
9. Accepting Warranty or Additional Liability
While redistributing the Work or Derivative Works thereof, You may choose to
offer, and charge a fee for, acceptance of support, warranty, indemnity, or
other liability obligations and/or rights consistent with this License. However,
in accepting such obligations, You may act only on Your own behalf and on Your
sole responsibility, not on behalf of any other Contributor, and only if You
agree to indemnify, defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason of your
accepting any such warranty or additional liability.
END OF TERMS AND CONDITIONS
Copyright 2026, William Fank Thomé contact@williamthome.dev.
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.


  

  
    
    roadrunner - roadrunner v0.1.0
    
    

    


  
  

    
roadrunner 
    



      
Public API for the roadrunner HTTP server.
Listeners are supervised by roadrunner_sup: starting a listener adds a
roadrunner_listener child, stopping one terminates and forgets it. The
roadrunner application must be running (typically via
application:ensure_all_started(roadrunner)).
Configure listeners via the roadrunner_listener:opts/0 map; see
that type for the full set of available keys, defaults, and tuning
rationale.

      


      
        Summary


  
    Functions
  


    
      
        acknowledge_drain(Req)

      


        Emit [roadrunner, drain, acknowledged] for the current request, signalling
to subscribers that a long-running handler ({loop, ...} or WebSocket)
has observed and is honoring an in-flight roadrunner_listener:drain/2
broadcast. Handlers should call this from their handle_info/3 (loop)
or handle_frame/2 (websocket) when they pattern-match on
{roadrunner_drain, _} and decide to wind down.



    


    
      
        acknowledge_drain(Req, Deadline)

      


        Same as acknowledge_drain/1 but threads the drain Deadline
(in milliseconds, the second element of the {roadrunner_drain, Deadline}
message a handler received) into the telemetry metadata so subscribers
can compute Deadline - erlang:monotonic_time(millisecond) for the
remaining grace period.



    


    
      
        listeners()

      


        Return the list of currently registered listener names.



    


    
      
        start_listener(Name, Opts)

      


        Start a listener as a supervised child of the roadrunner application.



    


    
      
        stop_listener(Name)

      


        Stop a previously started listener and remove it from the supervision tree.



    





      


      
        Functions


        


  
    
      
    
    
      acknowledge_drain(Req)



        
          
        

    

  


  

      

          -spec acknowledge_drain(roadrunner_req:request()) -> ok.


      


Emit [roadrunner, drain, acknowledged] for the current request, signalling
to subscribers that a long-running handler ({loop, ...} or WebSocket)
has observed and is honoring an in-flight roadrunner_listener:drain/2
broadcast. Handlers should call this from their handle_info/3 (loop)
or handle_frame/2 (websocket) when they pattern-match on
{roadrunner_drain, _} and decide to wind down.
Req is the request map the handler received. Returns ok. Calling
this when no drain is in flight is harmless — subscribers see a stray
event and ignore it — but the documented usage is post-drain-receipt.
For SREs computing "how much grace did the handler use," see
acknowledge_drain/2 which threads the Deadline from the
{roadrunner_drain, Deadline} message into the event metadata.

  



  
    
      
    
    
      acknowledge_drain(Req, Deadline)



        
          
        

    

  


  

      

          -spec acknowledge_drain(roadrunner_req:request(), integer()) -> ok.


      


Same as acknowledge_drain/1 but threads the drain Deadline
(in milliseconds, the second element of the {roadrunner_drain, Deadline}
message a handler received) into the telemetry metadata so subscribers
can compute Deadline - erlang:monotonic_time(millisecond) for the
remaining grace period.

  



  
    
      
    
    
      listeners()



        
          
        

    

  


  

      

          -spec listeners() -> [atom()].


      


Return the list of currently registered listener names.
Order matches supervisor:which_children/1 — typically reverse
start-order. The roadrunner application must be running.

  



  
    
      
    
    
      start_listener(Name, Opts)



        
          
        

    

  


  

      

          -spec start_listener(Name :: atom(), roadrunner_listener:opts()) -> {ok, pid()} | {error, term()}.


      


Start a listener as a supervised child of the roadrunner application.
Name becomes the listener's registered atom; pass the same name to
stop_listener/1 later. Returns {ok, Pid} on success or {error, _}
if a child with the same name already exists or the listen socket
cannot be opened.
Opts is a roadrunner_listener:opts/0 map — see that type for
the full set of keys, per-key defaults, and tuning rationale.

  



  
    
      
    
    
      stop_listener(Name)



        
          
        

    

  


  

      

          -spec stop_listener(Name :: atom()) -> ok | {error, not_found}.


      


Stop a previously started listener and remove it from the supervision tree.
Returns ok on success or {error, not_found} if no listener is
registered under Name.
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roadrunner_cookie 
    



      
HTTP cookie codec (RFC 6265).
Provides parse/1 for the request-side Cookie header and
serialize/3 for the response-side Set-Cookie header.

      


      
        Summary


  
    Types
  


    
      
        serialize_opts()

      


        Optional attributes for the Set-Cookie header per RFC 6265 §4.1.



    





  
    Functions
  


    
      
        parse/1

      


        Parse a Cookie header value into a list of {Name, Value} pairs in
the order they appear on the wire.



    


    
      
        serialize(Name, Value, Opts)

      


        Build a Set-Cookie header value as iodata.



    





      


      
        Types


        


  
    
      
    
    
      serialize_opts()



        
          
        

    

  


  

      

          -type serialize_opts() ::
          #{domain => binary(),
            path => binary(),
            max_age => non_neg_integer(),
            expires => binary(),
            secure => boolean(),
            http_only => boolean(),
            same_site => strict | lax | none}.


      


Optional attributes for the Set-Cookie header per RFC 6265 §4.1.
	domain — explicit Domain attribute. Default is the response
host (no Domain attribute emitted), which limits the cookie
to that exact host.
	path — explicit Path attribute. Default is /.
	max_age — seconds until the cookie expires. 0 deletes the
cookie. Browsers prefer Max-Age over Expires when both are
present (RFC 6265 §5.3 step 3).
	expires — IMF-fixdate string for clients that ignore
Max-Age (use roadrunner_http:format_http_date/1).
	secure — restrict transmission to HTTPS.
	http_only — hide from JavaScript (document.cookie).
	same_site — cross-site request policy: strict, lax, or
none. none requires secure => true.


  


        

      

      
        Functions


        


  
    
      
    
    
      parse/1



        
          
        

    

  


  

      

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


      


Parse a Cookie header value into a list of {Name, Value} pairs in
the order they appear on the wire.
OWS (SP and HTAB) around each pair is trimmed. Pairs missing = or
with an empty name are silently skipped (cowboy parity); empty values
are accepted. Only the first = in a pair separates name from value,
so a cookie like sid=a=b=c parses as a single pair with value a=b=c.

  



  
    
      
    
    
      serialize(Name, Value, Opts)



        
          
        

    

  


  

      

          -spec serialize(Name :: binary(), Value :: binary(), serialize_opts()) -> iodata().


      


Build a Set-Cookie header value as iodata.
Attributes are appended in this fixed order: Domain, Path,
Max-Age, Expires, Secure, HttpOnly, SameSite. Boolean flags
(secure, http_only) appear only when set to true; setting them
to false is equivalent to omitting them. same_site accepts
strict, lax, or none.
Each user-supplied binary is validated against the RFC 6265 §4.1.1
grammar before any iodata is produced; on a violation the call crashes
with one of:
	{invalid_cookie_name, Bin} — Name is empty or has a byte outside
RFC 7230 §3.2.6 token
	{invalid_cookie_value, Bin} — Value has a byte outside
cookie-octet (CTL, SP, DQUOTE, ,, ;, \\)
	{invalid_cookie_attr, AttrName, Bin} — Domain, Path, or
Expires contains a CTL or ; (the bytes that would let a
malicious caller smuggle attributes or split the header line)

Crashing matches the discipline applied elsewhere in the framework:
a programmer bug echoing user input into a cookie turns into a 500, not
a wire-level vulnerability.
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roadrunner_handler behaviour
    



      
Behaviour for handling parsed HTTP requests.
Implementations receive the parsed request map and return a
{Response, Req2} pair — the Response selects what the conn does
on the wire, and Req2 is the (possibly mutated) request threaded
back to the conn. Always returning Req2 lets the conn drain
unread bodies in body_buffering => manual mode, lets response
middlewares observe and rewrite, and matches cowboy's idiom of
threading Req through the entire request lifecycle.
Response is one of:
	{StatusCode, Headers, Body} — buffered response, encoded and sent
in one shot.
	{stream, StatusCode, Headers, StreamFun} — chunked streaming. The
connection emits status + headers (with Transfer-Encoding: chunked
auto-prepended) and calls StreamFun(Send) where
Send(Data, nofin | fin | {fin, Trailers}) writes one chunk; fin
also writes the size-0 terminator and {fin, Trailers} writes the
terminator followed by the given trailer headers (RFC 9112 §7.1.2).
Trailer names should be advertised in the response's Trailer
header.
	{sendfile, StatusCode, Headers, {Filename, Offset, Length}} —
zero-copy file body. The connection emits status + headers
verbatim (the handler is responsible for Content-Length and
Content-Type), then dispatches file:sendfile/5 for plain TCP
(kernel-space copy) or a chunked read+send loop for TLS (where
the kernel sendfile path can't see plaintext). Used by
roadrunner_static so large assets don't get copied through the
Erlang heap.
	{loop, StatusCode, Headers, State} — message-driven streaming.
The connection emits status + headers, then enters a receive loop
in the conn process. Each Erlang message is dispatched through the
optional handle_info/3 callback, which can call Push(Data) to
emit a chunk. Returning {stop, _} writes the size-0 terminator
and closes. Useful for SSE/long-poll endpoints that subscribe to a
pubsub topic in handle/1 and forward messages to the wire.
	{websocket, Module, State} — upgrade to a roadrunner_ws_handler.

If the handler did not call roadrunner_req:read_body/1,2, just thread
the original Req back. Idiomatic shape:
handle(Req) ->
    {{200, [], ~"hello"}, Req}.

handle(Req) ->
    {ok, Body, Req2} = roadrunner_req:read_body(Req),
    {{200, [], Body}, Req2}.

      


      
        Summary


  
    Types
  


    
      
        push_fun()

      


        The push callback handed to a {loop, _, _, State} handler via
handle_info/3. Each call writes one chunk to the wire.



    


    
      
        response()

      


        Handler response shape returned alongside the (mutated) request map.



    


    
      
        result()

      


        What handle/1 returns: a pair of the handler's response/0 and
the (possibly mutated) request map. Threading Req2 back lets the
conn drain unread bodies in manual-buffering mode and response
middlewares observe / rewrite.



    


    
      
        send_fun()

      


        The chunk-writing callback handed to a stream_fun/0. Each call
emits one chunk on the wire



    


    
      
        sendfile_spec()

      


        The {Filename, Offset, Length} triple for a {sendfile, _, _, _}
response. Bytes [Offset, Offset+Length) of the file are emitted
verbatim — the handler is responsible for setting Content-Length
and Content-Type headers on the response.



    


    
      
        stream_fun()

      


        The stream callback for {stream, _, _, Fun} responses. The
framework calls Fun(Send) with a send_fun/0; the fun emits
chunks via Send and returns when the stream is complete.



    





  
    Callbacks
  


    
      
        handle(Request)

      


        Invoked once per parsed request. Receives the request map and
returns a {Response, Req2} pair where Response is one of the
shapes listed in the moduledoc (buffered, stream, sendfile, loop,
websocket) and Req2 is the (possibly mutated) request map threaded
back to the framework. Always return Req2 so the conn can drain
unread bodies in manual-buffering mode and response middlewares can
observe / rewrite.



    


    
      
        handle_info(Info, Push, State)

      


        Optional, only fired for {loop, _, _, State} responses. The
framework dispatches every non-OTP Erlang message delivered to the
conn (or h2 worker) process through this callback. Push(Data)
writes one chunk to the wire. Return {ok, NewState} to keep
looping or {stop, NewState} to emit the size-0 terminator and
close. Handlers that don't export this callback can't use
{loop, ...} responses.



    





      


      
        Types


        


  
    
      
    
    
      push_fun()



        
          
        

    

  


  

      

          -type push_fun() :: fun((iodata()) -> ok | {error, term()}).


      


The push callback handed to a {loop, _, _, State} handler via
handle_info/3. Each call writes one chunk to the wire.

  



  
    
      
    
    
      response()



        
          
        

    

  


  

      

          -type response() ::
          {StatusCode :: roadrunner_http:status(), roadrunner_http:headers(), Body :: iodata()} |
          {stream, StatusCode :: roadrunner_http:status(), roadrunner_http:headers(), stream_fun()} |
          {loop, StatusCode :: roadrunner_http:status(), roadrunner_http:headers(), State :: term()} |
          {sendfile, StatusCode :: roadrunner_http:status(), roadrunner_http:headers(), sendfile_spec()} |
          {websocket, Module :: module(), State :: term()}.


      


Handler response shape returned alongside the (mutated) request map.
Response header names MUST be ASCII lowercase. HTTP/2 requires this on the
wire per RFC 9113 §8.1.2 (clients reject responses with uppercase names);
the HTTP/1.1 path emits names verbatim, so the requirement is uniform
across protocols. Framework helpers (roadrunner_resp:*,
roadrunner_compress, the auto-injected ~"date" header) all emit
lowercase names; handler-supplied tuples must follow suit.

  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          -type result() :: {response(), roadrunner_req:request()}.


      


What handle/1 returns: a pair of the handler's response/0 and
the (possibly mutated) request map. Threading Req2 back lets the
conn drain unread bodies in manual-buffering mode and response
middlewares observe / rewrite.

  



  
    
      
    
    
      send_fun()



        
          
        

    

  


  

      

          -type send_fun() ::
          fun((iodata(), nofin | fin | {fin, roadrunner_http:headers()}) -> ok | {error, term()}).


      


The chunk-writing callback handed to a stream_fun/0. Each call
emits one chunk on the wire:
	Send(Data, nofin) — write Data and expect more.
	Send(Data, fin) — write Data then the size-0 terminator.
	Send(Data, {fin, Trailers}) — write Data, the terminator, and
serialized trailer headers (RFC 9112 §7.1.2).

Returns ok on success or {error, Reason} if the wire write
failed (peer close, kernel error, etc.).

  



  
    
      
    
    
      sendfile_spec()



        
          
        

    

  


  

      

          -type sendfile_spec() ::
          {Filename :: file:filename_all(), Offset :: non_neg_integer(), Length :: non_neg_integer()}.


      


The {Filename, Offset, Length} triple for a {sendfile, _, _, _}
response. Bytes [Offset, Offset+Length) of the file are emitted
verbatim — the handler is responsible for setting Content-Length
and Content-Type headers on the response.

  



  
    
      
    
    
      stream_fun()



        
          
        

    

  


  

      

          -type stream_fun() :: fun((send_fun()) -> any()).


      


The stream callback for {stream, _, _, Fun} responses. The
framework calls Fun(Send) with a send_fun/0; the fun emits
chunks via Send and returns when the stream is complete.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      handle(Request)



        
          
        

    

  


  

      

          -callback handle(Request :: roadrunner_req:request()) -> result().


      


Invoked once per parsed request. Receives the request map and
returns a {Response, Req2} pair where Response is one of the
shapes listed in the moduledoc (buffered, stream, sendfile, loop,
websocket) and Req2 is the (possibly mutated) request map threaded
back to the framework. Always return Req2 so the conn can drain
unread bodies in manual-buffering mode and response middlewares can
observe / rewrite.

  



  
    
      
    
    
      handle_info(Info, Push, State)


        (optional)


        
          
        

    

  


  

      

          -callback handle_info(Info :: term(), Push :: push_fun(), State :: term()) ->
                         {ok, NewState :: term()} | {stop, NewState :: term()}.


      


Optional, only fired for {loop, _, _, State} responses. The
framework dispatches every non-OTP Erlang message delivered to the
conn (or h2 worker) process through this callback. Push(Data)
writes one chunk to the wire. Return {ok, NewState} to keep
looping or {stop, NewState} to emit the size-0 terminator and
close. Handlers that don't export this callback can't use
{loop, ...} responses.
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Protocol-version-agnostic HTTP semantics shared by HTTP/1.1
(roadrunner_http1) and HTTP/2 (roadrunner_http2_*) modules.
What lives here is RFC 9110 semantics — types and helpers whose
meaning doesn't depend on wire framing — not RFC 9112 syntax.
The HTTP/1.1 wire codec (request-line / header / chunked
parsers, status-line + CRLF response encoder) stays in
roadrunner_http1. HTTP/2 frame codec + HPACK live in their
own modules.
Items here:
	Header list shape: [{binary(), binary()}].
	HTTP status codes: 100..599 and the redirect subset.
	Protocol version tuple: {Major, Minor}.
	IMF-fixdate formatter (http_date_now/0 for the current
time, format_http_date/1 for an arbitrary posix timestamp)
for the Date response header per RFC 9110 §5.6.7 and the
Last-Modified response header used by the static handler.

roadrunner_http1 and roadrunner_req re-export the primitive
types as aliases so existing callers keep compiling unchanged.
The request map shape lives in roadrunner_req alongside the
accessors that operate on it.

      


      
        Summary


  
    Types
  


    
      
        headers()

      


    


    
      
        redirect_status()

      


    


    
      
        status()

      


    


    
      
        version()

      


    





  
    Functions
  


    
      
        format_http_date(Posix)

      


        Format a posix timestamp (seconds since epoch) as an IMF-fixdate
per RFC 9110 §5.6.7. Same shape as http_date_now/0 but for an
explicit timestamp — used by the static file handler to emit the
Last-Modified header for a file's mtime.



    


    
      
        http_date_now()

      


        Format the current UTC time as an IMF-fixdate per RFC 9110 §5.6.7
— the canonical HTTP Date header format, e.g.
Sun, 06 Nov 1994 08:49:37 GMT. Used by the dispatch layer to
auto-inject the Date response header per RFC 9110 §6.6.1.



    





      


      
        Types


        


  
    
      
    
    
      headers()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      redirect_status()



        
          
        

    

  


  

      

          -type redirect_status() :: 300..399.


      



  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          -type status() :: 100..599.


      



  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          -type version() :: {1, 0} | {1, 1} | {2, 0}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      format_http_date(Posix)



        
          
        

    

  


  

      

          -spec format_http_date(integer()) -> binary().


      


Format a posix timestamp (seconds since epoch) as an IMF-fixdate
per RFC 9110 §5.6.7. Same shape as http_date_now/0 but for an
explicit timestamp — used by the static file handler to emit the
Last-Modified header for a file's mtime.

  



  
    
      
    
    
      http_date_now()



        
          
        

    

  


  

      

          -spec http_date_now() -> binary().


      


Format the current UTC time as an IMF-fixdate per RFC 9110 §5.6.7
— the canonical HTTP Date header format, e.g.
Sun, 06 Nov 1994 08:49:37 GMT. Used by the dispatch layer to
auto-inject the Date response header per RFC 9110 §6.6.1.
Built via direct bit-syntax binary construction rather than
io_lib:format/2 because the shape is fixed (RFC 9110 mandates
exact widths and the day/month abbreviations) and this function
runs on the response hot path.
Cached via persistent_term keyed by the current Posix second:
the formatted binary is identical for every request that lands in
the same second, so we recompute it only when the second ticks
over. Updates are racy on the second boundary (multiple processes
may put the same value), but each put writes the same binary so
the race is benign.
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roadrunner_listener 
    



      
Listener gen_server — owns the listening socket and the acceptor pool
for one named roadrunner instance.
Plain TCP is backed by gen_tcp with the legacy inet_drv backend.
The OTP-27 {inet_backend, socket} NIF path was tried but adds
significant own-time overhead on short-lived connections via
per-socket-option lookups. TLS is backed by ssl, gated by the
tls opt.
Both paths share the same roadrunner_transport tagged-socket abstraction.
On init/1 the listener opens the listen socket, builds the shared
roadrunner_conn:proto_opts() (dispatch + body limits + timeouts +
max_clients counter), and spawn-links num_acceptors (default 10)
roadrunner_acceptor processes that pull from the same listen socket.
Connection workers are unlinked from the acceptor so a single
connection crash doesn't take the pool down.
All duration and interval values in opts() are in milliseconds —
request_timeout, keep_alive_timeout, rate_check_interval,
hibernate_after, and slot_reconciliation.interval.

      


      
        Summary


  
    Types
  


    
      
        http2_opts()

      


        HTTP/2 listener tunables (under {http2, ThisMap} in protocols).



    


    
      
        opts()

      


        Listener configuration map.



    


    
      
        protocol_entry()

      


        One protocol entry in the listener's protocols list. Either a
bare atom (http1 / http2) for default opts, or a tuple
{Proto, ProtoOpts} carrying protocol-specific tuning. HTTP/1
currently has no tunables (its opts map must be empty); HTTP/2
tunables live under http2_opts/0.



    





  
    Functions
  


    
      
        drain(Name, Timeout)

      


        Graceful shutdown. Closes the listen socket immediately so no new
connections are accepted, broadcasts {roadrunner_drain, Deadline} to
every active conn (so {loop, ...} handlers can opt to honor it),
and then polls the live-connection counter until it hits zero or
Timeout milliseconds elapse. Conns still alive at the deadline are
hard-killed via exit(Pid, shutdown).



    


    
      
        info(Name)

      


        Return runtime introspection for a listener



    


    
      
        port(Name)

      


        Return the actual TCP port the listener is bound to.



    


    
      
        reload_routes(Name, Routes)

      


        Atomically swap the listener's compiled route table without
restarting it. The new Routes are compiled via
roadrunner_router:compile/2 (with the listener's middlewares
re-baked) and published to persistent_term;
in-flight conns keep using whatever they read at request-resolve
time, but every subsequent dispatch sees the new table.



    


    
      
        start_link(Name, Opts)

      


        Start a named listener that binds the given TCP port.



    


    
      
        status(Name)

      


        Return the listener's lifecycle phase



    


    
      
        stop(Name)

      


        Stop a listener and release its port. In-flight conns are not waited on.



    





      


      
        Types


        


  
    
      
    
    
      http2_opts()



        
          
        

    

  


  

      

          -type http2_opts() ::
          #{conn_window => 1..2147483647,
            stream_window => 1..2147483647,
            window_refill_threshold => 1..2147483647}.


      


HTTP/2 listener tunables (under {http2, ThisMap} in protocols).
	conn_window — connection-level receive window peak in bytes
(1..2^31-1). RFC 9113 default 65535; values above the
default emit an early WINDOW_UPDATE(0, peak - 65535) after
the server SETTINGS. Worst-case memory is
max_clients × peak.
	stream_window — stream-level receive window peak in bytes
(1..2^31-1). Advertised via SETTINGS_INITIAL_WINDOW_SIZE.
Default 65535. Setting above conn_window is allowed but
not useful — the conn-level peak is the binding constraint.
	window_refill_threshold — refill trigger in bytes. When the
remaining window drops below this, the conn refills back to
the peak. Lower threshold = fewer WINDOW_UPDATE frames per
byte consumed but a smaller live window between refills.
Default 32768.


  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          -type opts() ::
          #{port := inet:port_number(),
            routes =>
                module() |
                {module(), term()} |
                #{handler := module(),
                  state => term(),
                  middlewares => roadrunner_middleware:middleware_list()} |
                roadrunner_router:routes(),
            middlewares => roadrunner_middleware:middleware_list(),
            max_content_length => non_neg_integer(),
            request_timeout => non_neg_integer(),
            keep_alive_timeout => non_neg_integer(),
            num_acceptors => pos_integer(),
            max_keep_alive_requests => pos_integer(),
            max_clients => pos_integer(),
            min_bytes_per_second => non_neg_integer(),
            rate_check_interval => pos_integer(),
            body_buffering => auto | manual,
            slot_reconciliation => disabled | #{interval := pos_integer()},
            graceful_drain => boolean(),
            hibernate_after => pos_integer(),
            protocols => [protocol_entry(), ...],
            tls => [ssl:tls_server_option()]}.


      


Listener configuration map.
Required:
	port — TCP port to bind. 0 lets the kernel pick an ephemeral
port; query it back with port/1.

Routing (pick one):
	routes => module() — single-handler dispatch. Every request
goes to Module:handle/1 and roadrunner_req:state/1
returns undefined.
	routes => {module(), term()} — single-handler dispatch with
per-handler state. The opaque second element is reachable from
the handler via roadrunner_req:state/1.
	routes => #{handler := module(), state => term(), middlewares => [...]} — map form for single-handler dispatch;
use it to attach per-handler middlewares (or future per-handler
framework knobs) alongside the state.
	routes => roadrunner_router:routes() — list of route entries;
each entry is either a {Path, Handler} / {Path, Handler, State}
tuple or a #{path := Path, handler := Handler, state => ..., middlewares => [...]} map. First match wins.

Optional middleware and timing knobs (durations in milliseconds):
	middlewares — listener-wide pipeline applied to every request.
	max_content_length — request-body cap; over-cap reads return
payload_too_large. Default 10 MB.
	request_timeout — header-read timeout on a fresh conn.
Default 30 s.
	keep_alive_timeout — idle timeout between requests on a
keep-alive conn. Default 60 s.
	num_acceptors — size of the acceptor pool. Default 10.
	max_keep_alive_requests — requests served per conn before
forced close. Default 1000.
	max_clients — concurrent connection cap. Default 150.
	min_bytes_per_second — slow-loris guard on the request-read
phase (0 disables). Default 100.
	rate_check_interval — how often the rate guard re-checks
(ms). Default 1000.
	body_buffering — auto (default; framework reads the full
body before invoking the handler) or manual (handler calls
roadrunner_req:read_body/1,2).
	slot_reconciliation — disabled (default) or
#{interval := Ms} to periodically reap slots orphaned by
brutal-kill exits.
	graceful_drain — opt out of the per-conn pg drain group
(true default; false trades drain notification for ~10 %
lower per-conn overhead on short-lived workloads).
	hibernate_after — when set, idle conns hibernate after this
many milliseconds of main-loop idle time.
	protocols — list of protocol_entry/0. Default [http1].
On TLS this drives alpn_preferred_protocols automatically.
	tls — [ssl:tls_server_option()] for HTTPS. Empty / absent
for plain HTTP.

The inline source comments next to each field carry the deeper
ops-tuning rationale.

  



  
    
      
    
    
      protocol_entry()



        
          
        

    

  


  

      

          -type protocol_entry() :: http1 | http2 | {http1, #{}} | {http2, http2_opts()}.


      


One protocol entry in the listener's protocols list. Either a
bare atom (http1 / http2) for default opts, or a tuple
{Proto, ProtoOpts} carrying protocol-specific tuning. HTTP/1
currently has no tunables (its opts map must be empty); HTTP/2
tunables live under http2_opts/0.
On TLS the list drives alpn_preferred_protocols. On plain TCP,
[http2] means prior-knowledge h2c (client sends the h2 preface
directly); [http1, http2] on plain TCP is rejected at init/1
since there's no Upgrade: h2c implementation.

  


        

      

      
        Functions


        


  
    
      
    
    
      drain(Name, Timeout)



        
          
        

    

  


  

      

          -spec drain(Name :: atom(), Timeout :: non_neg_integer()) ->
               {ok, drained} | {timeout, non_neg_integer()}.


      


Graceful shutdown. Closes the listen socket immediately so no new
connections are accepted, broadcasts {roadrunner_drain, Deadline} to
every active conn (so {loop, ...} handlers can opt to honor it),
and then polls the live-connection counter until it hits zero or
Timeout milliseconds elapse. Conns still alive at the deadline are
hard-killed via exit(Pid, shutdown).
Returns {ok, drained} when the counter reached zero before the
deadline, or {timeout, Remaining} with the count that was still
alive when the timeout fired (those processes are torn down before
returning).
After drain/2 returns the listener exits — call start_link/2
again to bring it back up.

  



  
    
      
    
    
      info(Name)



        
          
        

    

  


  

      

          -spec info(Name :: atom()) ->
              #{active_clients := non_neg_integer(),
                max_clients := pos_integer(),
                requests_served := non_neg_integer()}.


      


Return runtime introspection for a listener:
	active_clients — current number of connections held open.
	max_clients — the configured cap.
	requests_served — cumulative count of requests whose headers
parsed successfully since the listener started. Includes 4xx
responses from the router (404) and the body-size pre-check (413);
excludes wire-level parse failures, idle keep-alive timeouts, and
silent slow-client closes.

Useful for ops dashboards / health endpoints.

  



  
    
      
    
    
      port(Name)



        
          
        

    

  


  

      

          -spec port(Name :: atom()) -> inet:port_number().


      


Return the actual TCP port the listener is bound to.

  



  
    
      
    
    
      reload_routes(Name, Routes)



        
          
        

    

  


  

      

          -spec reload_routes(Name :: atom(), roadrunner_router:routes()) -> ok | {error, no_routes}.


      


Atomically swap the listener's compiled route table without
restarting it. The new Routes are compiled via
roadrunner_router:compile/2 (with the listener's middlewares
re-baked) and published to persistent_term;
in-flight conns keep using whatever they read at request-resolve
time, but every subsequent dispatch sees the new table.
Returns ok on success or {error, no_routes} if the listener was
started in single-handler mode (routes => Module or no routes
opt) — there's no router table to reload.

  



  
    
      
    
    
      start_link(Name, Opts)



        
          
        

    

  


  

      

          -spec start_link(Name :: atom(), opts()) -> {ok, pid()} | {error, term()}.


      


Start a named listener that binds the given TCP port.
port => 0 lets the kernel choose an ephemeral port — query it back
with port/1.

  



  
    
      
    
    
      status(Name)



        
          
        

    

  


  

      

          -spec status(Name :: atom()) -> accepting | draining.


      


Return the listener's lifecycle phase:
	accepting — normal serving; new connections are being accepted.
	draining — drain/2 is in progress; the listen socket is
closed and active conns are finishing.

After drain/2 (or stop/1) returns the listener has exited and
this call would fail with a noproc.

  



  
    
      
    
    
      stop(Name)



        
          
        

    

  


  

      

          -spec stop(Name :: atom()) -> ok.


      


Stop a listener and release its port. In-flight conns are not waited on.

  


        

      


  

  
    
    roadrunner_middleware - roadrunner v0.1.0
    
    

    


  
  

    
roadrunner_middleware behaviour
    



      
Continuation-style middleware for roadrunner handlers.
A middleware wraps the rest of the request pipeline:
-callback call(Request, Next) -> Result when
    Request :: roadrunner_req:request(),
    Next :: fun((Request) -> Result),
    Result :: roadrunner_handler:result().
The pipeline (handler at its core) returns {Response, Req2}. Each
middleware sees the same shape and is expected to return it — either
straight from Next or after transforming it.
Each middleware decides:
	pass through unchanged — Next(Req)
	transform the request — Next(Req#{...})
	short-circuit / halt — return {Response, Req} without calling
Next
	wrap the response — let Next(Req) run, then transform what it
returned (status, headers, body)
	side effects around the call — log, time, instrument

This shape is deliberately lighter than cowboy's deprecated
(Req, Env) middlewares (which couldn't see the response) and
much lighter than cowboy stream handlers (which split the request
lifecycle into five callbacks). It matches the modern
continuation/decorator pattern used by Plug.Builder, Express.js,
Tower, and Servant.
No direct wire writes from middleware
Middleware code never has access to the underlying socket — the
Request map intentionally excludes any socket reference. To
respond, a middleware must return a Result (either the one
from Next(Req) or its own response triple); there is no reply
escape hatch equivalent to cowboy's mid-flight cowboy_req:reply/4.
This is a feature, not a limitation. Bytes only hit the wire from
one place — the conn process — which means:
	[roadrunner, request, stop] telemetry fires for every request,
with consistent duration and status metadata.
	gzip wrapping, response transforms, and Content-Length framing
are applied uniformly regardless of which middleware produced
the response.
	Send errors are handled in one place ([roadrunner, response, send_failed] telemetry, drain bookkeeping, slot release).
	The "halt" pattern is structurally simple: don't call Next, just
return a response. There's no second halt protocol to maintain
(compare: an arizona cowboy adapter has to support BOTH stashed
redirects AND raw-write-from-middleware to stay backward-compatible
with cowboy's permissiveness; the roadrunner adapter only handles
the stashed-redirect path).

If you're porting middleware from cowboy that called
cowboy_req:reply/4 directly, replace the call with returning a
response triple — {Status, Headers, Body} — from the middleware,
and the framework writes the bytes.
Where middlewares live
	Listener-level: roadrunner_listener:start_link(_, #{middlewares => [...]}).
These run for every request — single-handler and routed.
	Per-route: as the middlewares key on a map-shape route entry:
#{path => ~"/path", handler => handler_mod, middlewares => [...]}.
The tuple shorthands ({Path, Handler} /
{Path, Handler, State}) intentionally cannot carry middlewares —
use the map form when you want them.

When both are configured, listener middlewares wrap route middlewares
which wrap the handler — first in each list runs outermost.
Middleware shape
Each entry in a middlewares list is one of:
	module() — the module's call/2 (this behaviour callback) is invoked.
	fun((Request, Next) -> Result) — invoked directly.

Examples
%% Auth check — halt with 401 when missing.
auth(Req, Next) ->
    case roadrunner_req:header(~"authorization", Req) of
        undefined -> {roadrunner_resp:unauthorized(), Req};
        _ -> Next(Req)
    end.

%% Around: time the whole request including the response write.
timing(Req, Next) ->
    Start = erlang:monotonic_time(millisecond),
    Result = Next(Req),
    logger:info(#{took_ms => erlang:monotonic_time(millisecond) - Start}),
    Result.

%% Inject a server header on every response.
server_header(Req, Next) ->
    {{S, H, B}, Req2} = Next(Req),
    {{S, [{~"server", ~"roadrunner"} | H], B}, Req2}.

      


      
        Summary


  
    Types
  


    
      
        middleware()

      


        A single entry in a middlewares list. Either a module that
implements -behaviour(roadrunner_middleware) (its call/2 is
invoked) or a fun((Request, Next) -> Result) invoked directly.



    


    
      
        middleware_list()

      


        An ordered list of middleware/0 entries.



    


    
      
        next()

      


        The continuation passed to a middleware's call/2: a fun that runs
the rest of the pipeline (other middlewares + the inner handler)
and returns the same roadrunner_handler:result/0 shape every
middleware returns.



    





  
    Callbacks
  


    
      
        call(Request, Next)

      


        The middleware contract. Request is the current request map;
Next is a continuation that runs the rest of the pipeline (other
middlewares + the inner handler) and returns the same
roadrunner_handler:result/0 shape every middleware returns.



    





  
    Functions
  


    
      
        compose/2

      


        Compose a middleware list around a handler call, returning a single
next() fun that runs the full pipeline.



    





      


      
        Types


        


  
    
      
    
    
      middleware()



        
          
        

    

  


  

      

          -type middleware() :: module() | fun((roadrunner_req:request(), next()) -> roadrunner_handler:result()).


      


A single entry in a middlewares list. Either a module that
implements -behaviour(roadrunner_middleware) (its call/2 is
invoked) or a fun((Request, Next) -> Result) invoked directly.

  



  
    
      
    
    
      middleware_list()



        
          
        

    

  


  

      

          -type middleware_list() :: [middleware()].


      


An ordered list of middleware/0 entries.

  



  
    
      
    
    
      next()



        
          
        

    

  


  

      

          -type next() :: fun((roadrunner_req:request()) -> roadrunner_handler:result()).


      


The continuation passed to a middleware's call/2: a fun that runs
the rest of the pipeline (other middlewares + the inner handler)
and returns the same roadrunner_handler:result/0 shape every
middleware returns.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      call(Request, Next)



        
          
        

    

  


  

      

          -callback call(Request :: roadrunner_req:request(), Next :: next()) -> roadrunner_handler:result().


      


The middleware contract. Request is the current request map;
Next is a continuation that runs the rest of the pipeline (other
middlewares + the inner handler) and returns the same
roadrunner_handler:result/0 shape every middleware returns.
The middleware decides whether to:
	pass through unchanged (Next(Req)),
	transform the request (Next(Req#{...})),
	short-circuit (return {Response, Req} without calling Next),
	wrap the response (let Next(Req) run, then transform what it
returned),
	run side effects around the call (log, time, instrument).


  


        

      

      
        Functions


        


  
    
      
    
    
      compose/2



        
          
        

    

  


  

      

          -spec compose(middleware_list(), next()) -> next().


      


Compose a middleware list around a handler call, returning a single
next() fun that runs the full pipeline.
The first middleware in the list runs outermost — it gets the
first crack at the request and the last crack at the response. The
handler is the innermost call; an empty list returns the handler fun
unchanged.
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roadrunner_multipart 
    



      
Parser for multipart/form-data request bodies (RFC 7578).
Three entry points:
	boundary/1 — pull the boundary=… parameter out of a
Content-Type header value, handling unquoted, quoted, and
parameter-mixed forms.
	parse/2 — split a buffered body into a list of part() maps,
each with its own headers and decoded body.
	params/1 — parse the key=value parameters of any structured
header value (e.g. Content-Type, Content-Disposition) into
a lowercase-keyed map.

Typical handler shape:
handle(Req) ->
    {ok, Body, Req2} = roadrunner_req:read_body(Req),
    {ok, Boundary} = roadrunner_multipart:boundary(
        roadrunner_req:header(~"content-type", Req2)
    ),
    {ok, Parts} = roadrunner_multipart:parse(Body, Boundary),
    %% Parts is a list of #{headers := [...], body := <<...>>}.
    ...
This is a buffered parser — the entire body must be in memory first.
For very large file uploads where you can't afford to buffer, a
streaming variant is a future feature; today, cap them at the
listener's max_content_length (default 10 MB).
What gets parsed
	The preamble (bytes before the first boundary) is discarded per
RFC 7578 §4.1.
	Each part's headers are returned as a list of {Name, Value}
binaries, with the name lowercased (matching the convention in
roadrunner_req:headers/1). Values are LWS-trimmed.
	Each part's body is the bytes between \r\n\r\n (end-of-headers)
and the next \r\n--<boundary> (start of next boundary or
terminator).
	The terminating boundary is --<boundary>--. Anything after it
(the epilogue) is ignored.

What does NOT get parsed
	Content-Disposition parameters (name, filename, etc.) —
callers parse them out of the raw header value if they need to.
Adding a disposition/1 helper is a straightforward follow-up.
	Per-part transfer encodings (Content-Transfer-Encoding) — bodies
are returned as-is. Modern browsers send raw bytes for
multipart/form-data, so this is rarely needed.


      


      
        Summary


  
    Types
  


    
      
        part()

      


        One section of a parsed multipart/form-data body. headers is
the part's headers (names lowercased, values OWS-trimmed) as a list
of {Name, Value} binaries; body is the raw bytes between
end-of-headers and the next boundary.



    





  
    Functions
  


    
      
        boundary(ContentType)

      


        Extract the boundary=… parameter from a Content-Type header value.
Handles unquoted (boundary=abc), quoted (boundary="a b c"), and
mixed-with-other-parameters forms.



    


    
      
        params(Value)

      


        Parse the parameters of a structured header value (e.g. Content-Type,
Content-Disposition) into a map. The "type" prefix before the first
; is discarded — only the key=value pairs after it are returned.



    


    
      
        parse(Body, Boundary)

      


        Split Body into a list of multipart parts using Boundary as the
delimiter. The boundary must NOT include the leading -- — that is
the multipart wire prefix and is added internally.



    





      


      
        Types


        


  
    
      
    
    
      part()



        
          
        

    

  


  

      

          -type part() :: #{headers := [{binary(), binary()}], body := binary()}.


      


One section of a parsed multipart/form-data body. headers is
the part's headers (names lowercased, values OWS-trimmed) as a list
of {Name, Value} binaries; body is the raw bytes between
end-of-headers and the next boundary.

  


        

      

      
        Functions


        


  
    
      
    
    
      boundary(ContentType)



        
          
        

    

  


  

      

          -spec boundary(binary()) -> {ok, binary()} | {error, no_boundary}.


      


Extract the boundary=… parameter from a Content-Type header value.
Handles unquoted (boundary=abc), quoted (boundary="a b c"), and
mixed-with-other-parameters forms.
Returns {error, no_boundary} when the parameter isn't present.

  



  
    
      
    
    
      params(Value)



        
          
        

    

  


  

      

          -spec params(binary()) -> #{binary() => binary()}.


      


Parse the parameters of a structured header value (e.g. Content-Type,
Content-Disposition) into a map. The "type" prefix before the first
; is discarded — only the key=value pairs after it are returned.
Param names are lowercased per RFC 9110 §8.3.1 (media-type parameter
names are case-insensitive); values are returned as-is, with
surrounding quotes stripped.
Examples:
	~"text/html; charset=utf-8" → #{~"charset" => ~"utf-8"}
	~"form-data; name=\"a\"; filename=\"f.txt\"" →
#{~"name" => ~"a", ~"filename" => ~"f.txt"}
	~"text/html" → #{}

Malformed pairs (no =) are silently skipped.

  



  
    
      
    
    
      parse(Body, Boundary)



        
          
        

    

  


  

      

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


      


Split Body into a list of multipart parts using Boundary as the
delimiter. The boundary must NOT include the leading -- — that is
the multipart wire prefix and is added internally.
Returns {error, no_initial_boundary} if the body doesn't start
with (or contain) the opening boundary, {error, bad_header} on
a malformed part header, or other {error, _} shapes when the
multipart structure is otherwise broken.
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roadrunner_qs 
    



      
application/x-www-form-urlencoded query string codec.
Pairs are separated by &; key and value within each pair are
separated by =. + decodes to space (legacy form-encoding rule),
followed by RFC 3986 percent-decoding via roadrunner_uri. Bare keys
with no = are flags — their value is the atom true.
Lenient on malformed input (cowboy parity): empty pair entries
(&&, leading or trailing &) are skipped, and percent sequences
that fail to decode pass through as raw bytes.

      


      
        Summary


  
    Functions
  


    
      
        encode(Pairs)

      


        Encode a list of {Key, Value} pairs as a query string.



    


    
      
        parse/1

      


        Parse a query string into an ordered list of {Key, Value} pairs.



    





      


      
        Functions


        


  
    
      
    
    
      encode(Pairs)



        
          
        

    

  


  

      

          -spec encode([{binary(), binary() | true}]) -> binary().


      


Encode a list of {Key, Value} pairs as a query string.
Value may be true (bare flag, no =) or a binary. Spaces are
encoded as + (form-encoding convention); other non-unreserved bytes
become %HH triples — including a literal +, which becomes %2B
so it round-trips through parse/1.

  



  
    
      
    
    
      parse/1



        
          
        

    

  


  

      

          -spec parse(binary()) -> [{binary(), binary() | true}].


      


Parse a query string into an ordered list of {Key, Value} pairs.
Value is true for bare flags, otherwise a binary (possibly empty).

  


        

      


  

  
    
    roadrunner_req - roadrunner v0.1.0
    
    

    


  
  

    
roadrunner_req 
    



      
Pure accessors over the request() map.
Decouples handler code from the underlying map shape — handlers should
prefer these functions over direct maps:get/2 so the request
representation can evolve without breaking them.
The request/0 type is canonical here. The shared HTTP primitives
re-exported alongside it (headers/0, version/0, status/0,
redirect_status/0) are aliases of the definitions in
roadrunner_http.

      


      
        Summary


  
    Types
  


    
      
        body_reader()

      


        Body-read envelope attached to the request in body_buffering => manual mode. read_body/1,2 consumes from it; the conn owns the
recv closure and tracks how much remains.



    


    
      
        cached_decisions()

      


        Framework-internal h1-parser hot-path optimization carried on the
request map's cached_decisions field. Handlers should ignore both
the field and this type — they're absent on h2 requests and on
manually-built request maps. Populated by the h1 parser at
request-read time and consumed by framework code to skip
per-request header re-lowercasing on the dispatch hot path.



    


    
      
        headers()

      


    


    
      
        request()

      


        The parsed request map handlers receive.



    


    
      
        version()

      


    





  
    Functions
  


    
      
        bindings/1

      


        Return the router-captured bindings for this request as a
#{Name => Value} map of binaries.



    


    
      
        body/1

      


        Return the buffered request body bytes as seen by the handler.



    


    
      
        forwarded_for(Req)

      


        Return the leftmost client identifier from the Forwarded header
(RFC 7239) or, if absent, from X-Forwarded-For. Returns undefined
when neither header is set or the Forwarded header has no for=
parameter.



    


    
      
        has_body/1

      


        Return whether the request carries a non-empty body.



    


    
      
        has_header/2

      


        Return whether Name is present in the request headers.



    


    
      
        header/2

      


        Look up a single header value by name. Returns undefined if absent.



    


    
      
        headers/1

      


        Return the full ordered list of {Name, Value} header pairs.



    


    
      
        method/1

      


        Return the request method (uppercase ASCII binary).



    


    
      
        method_is/2

      


        Return whether the request method matches the given binary.



    


    
      
        parse_cookies(Req)

      


        Parse the Cookie request header into a list of {Name, Value} pairs
via roadrunner_cookie:parse/1.



    


    
      
        parse_qs(Req)

      


        Parse the query string portion of the request target into a list of
{Key, Value} pairs (or {Key, true} for bare flags) via
roadrunner_qs:parse/1.



    


    
      
        path/1

      


        Return the path component of the request-target.



    


    
      
        peer/1

      


        Return the TCP peer ({IpAddress, Port}) for the connection that
delivered this request.



    


    
      
        qs/1

      


        Return the raw query string portion of the request-target, without the
leading ?. Empty binary when no ? is present (or nothing follows it).



    


    
      
        read_body(Req)

      


        Read the request body in one shot. Works in both auto and manual
body-buffering modes



    


    
      
        read_body/2

      


        Read the request body, optionally bounded by length.



    


    
      
        read_body_chunked/1

      


        Read the next decoded HTTP chunk from a chunked-encoded request body.



    


    
      
        read_form(Req)

      


        Read and parse a form-encoded request body. Inspects the request's
Content-Type and dispatches



    


    
      
        request_id/1

      


        Return the per-request correlation token attached by roadrunner_conn.



    


    
      
        scheme/1

      


        Return the connection scheme — http for plain TCP, https for TLS.



    


    
      
        state/1

      


        Return the opaque per-route handler state attached at compile time.



    


    
      
        version/1

      


        Return the HTTP version tuple ({1,0} or {1,1}).



    





      


      
        Types


        


  
    
      
    
    
      body_reader()



        
          
        

    

  


  

      

          -type body_reader() ::
          #{framing := none | chunked | {content_length, non_neg_integer()},
            buffered := binary(),
            bytes_read := non_neg_integer(),
            pending := binary(),
            done := boolean(),
            recv := fun(() -> {ok, binary()} | {error, term()}),
            max := non_neg_integer()}.


      


Body-read envelope attached to the request in body_buffering => manual mode. read_body/1,2 consumes from it; the conn owns the
recv closure and tracks how much remains.
pending holds decoded body bytes that have been parsed off the
wire but not yet handed to the caller — used for chunked framing
to absorb a chunk's payload across multiple length-bounded calls.
done flips true once the size-0 last chunk is parsed.

  



  
    
      
    
    
      cached_decisions()



        
          
        

    

  


  

      

          -type cached_decisions() ::
          #{is_chunked := boolean(),
            has_transfer_encoding := boolean(),
            expects_continue := boolean(),
            connection_lower := binary(),
            content_length := none | {ok, non_neg_integer()} | {error, bad_content_length},
            has_host := boolean()}.


      


Framework-internal h1-parser hot-path optimization carried on the
request map's cached_decisions field. Handlers should ignore both
the field and this type — they're absent on h2 requests and on
manually-built request maps. Populated by the h1 parser at
request-read time and consumed by framework code to skip
per-request header re-lowercasing on the dispatch hot path.

  



  
    
      
    
    
      headers()



        
          
        

    

  


  

      

          -type headers() :: roadrunner_http:headers().


      



  



  
    
      
    
    
      request()



        
          
        

    

  


  

      

          -type request() ::
          #{method := binary(),
            target := binary(),
            version := version(),
            headers := headers(),
            cached_decisions => cached_decisions(),
            body => iodata(),
            bindings => roadrunner_router:bindings(),
            peer => {inet:ip_address(), inet:port_number()} | undefined,
            scheme => http | https,
            state => term(),
            body_reader => body_reader(),
            request_id => binary(),
            listener_name => atom()}.


      


The parsed request map handlers receive.
Required fields are present on every request the framework
delivers; optional fields are populated by the framework when
applicable (e.g. body in body_buffering => auto mode,
bindings for routed dispatch, request_id for telemetry).
The same shape flows through both the h1 and h2 paths — h2's
roadrunner_http2_request synthesizes a request matching this
type from frames + pseudo-headers, so handlers don't have to
care which protocol delivered the bytes.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          -type version() :: roadrunner_http:version().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bindings/1



        
          
        

    

  


  

      

          -spec bindings(request()) -> roadrunner_router:bindings().


      


Return the router-captured bindings for this request as a
#{Name => Value} map of binaries.
roadrunner_conn populates this from roadrunner_router:match/2 before
invoking the handler. Empty map when the listener is in single-handler
mode (no router) or the matched route has no :param segments.

  



  
    
      
    
    
      body/1



        
          
        

    

  


  

      

          -spec body(request()) -> iodata().


      


Return the buffered request body bytes as seen by the handler.
The connection process embeds whatever bytes followed the header block
under the body map key before invoking the handler. Auto-mode delivers
the full body as iodata() (an iolist of recv chunks for multi-chunk
bodies, a single binary otherwise) so handlers that only need
iolist_size/1 or gen_tcp:send/2 skip a flatten. Handlers requiring
a flat binary call iolist_to_binary/1 themselves.
Returns <<>> when the request has no body field (e.g. when a request
map is constructed manually outside the connection pipeline).

  



  
    
      
    
    
      forwarded_for(Req)



        
          
        

    

  


  

      

          -spec forwarded_for(request()) -> binary() | undefined.


      


Return the leftmost client identifier from the Forwarded header
(RFC 7239) or, if absent, from X-Forwarded-For. Returns undefined
when neither header is set or the Forwarded header has no for=
parameter.
The returned binary is whatever the proxy chose to put there — for
RFC 7239 that's typically an IP literal (192.0.2.60) or a quoted
IPv6+port ([2001:db8::1]:4711); for X-Forwarded-For it's
conventionally just the IP. The caller decides how to parse it.
No trust list is enforced. Anyone who can speak to the listener
directly can spoof these headers — only call this when the deploy
sits behind a trusted reverse proxy that strips/overwrites them.

  



  
    
      
    
    
      has_body/1



        
          
        

    

  


  

      

          -spec has_body(request()) -> boolean().


      


Return whether the request carries a non-empty body.
Returns false for both an absent body field and an empty body.
Handlers can use this as a short-circuit before doing any body-aware
work. Uses iolist_size/1 so the check is O(length of iolist), not
O(total bytes).

  



  
    
      
    
    
      has_header/2



        
          
        

    

  


  

      

          -spec has_header(binary(), request()) -> boolean().


      


Return whether Name is present in the request headers.
Lookup is case-insensitive on Name — same convention as header/2.

  



  
    
      
    
    
      header/2



        
          
        

    

  


  

      

          -spec header(binary(), request()) -> binary() | undefined.


      


Look up a single header value by name. Returns undefined if absent.
The lookup is case-insensitive on Name — the parser already
lowercases header names on the wire, so any-case input is normalized
before searching.

  



  
    
      
    
    
      headers/1



        
          
        

    

  


  

      

          -spec headers(request()) -> headers().


      


Return the full ordered list of {Name, Value} header pairs.

  



  
    
      
    
    
      method/1



        
          
        

    

  


  

      

          -spec method(request()) -> binary().


      


Return the request method (uppercase ASCII binary).

  



  
    
      
    
    
      method_is/2



        
          
        

    

  


  

      

          -spec method_is(binary(), request()) -> boolean().


      


Return whether the request method matches the given binary.
Comparison is byte-exact and case-sensitive — the parser already
enforces uppercase methods on the wire, so callers should pass
uppercase too (~"GET", ~"POST", etc.).

  



  
    
      
    
    
      parse_cookies(Req)



        
          
        

    

  


  

      

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


      


Parse the Cookie request header into a list of {Name, Value} pairs
via roadrunner_cookie:parse/1.
Returns [] when the request carries no Cookie header.

  



  
    
      
    
    
      parse_qs(Req)



        
          
        

    

  


  

      

          -spec parse_qs(request()) -> [{binary(), binary() | true}].


      


Parse the query string portion of the request target into a list of
{Key, Value} pairs (or {Key, true} for bare flags) via
roadrunner_qs:parse/1.
Returns [] when the target has no query component.

  



  
    
      
    
    
      path/1



        
          
        

    

  


  

      

          -spec path(request()) -> binary().


      


Return the path component of the request-target.
If the target contains a ? query separator, only the bytes before it
are returned. The path is not percent-decoded — that's the
router's job.

  



  
    
      
    
    
      peer/1



        
          
        

    

  


  

      

          -spec peer(request()) -> {inet:ip_address(), inet:port_number()} | undefined.


      


Return the TCP peer ({IpAddress, Port}) for the connection that
delivered this request.
roadrunner_conn populates this from inet:peername/1 once per
connection. Returns undefined when the request map has no peer
field (e.g. constructed manually outside the connection pipeline) or
when the OS call failed at accept time.

  



  
    
      
    
    
      qs/1



        
          
        

    

  


  

      

          -spec qs(request()) -> binary().


      


Return the raw query string portion of the request-target, without the
leading ?. Empty binary when no ? is present (or nothing follows it).
For decoded {Key, Value} pairs, pipe through roadrunner_qs:parse/1.

  



  
    
      
    
    
      read_body(Req)



        
          
        

    

  


  

      

          -spec read_body(request()) -> {ok, iodata(), request()} | {error, term()}.


      


Read the request body in one shot. Works in both auto and manual
body-buffering modes:
	auto (default): the conn already buffered the body before
invoking the handler — this returns the buffered bytes unchanged.
Req is returned as-is.
	manual: the conn parked the body on the socket. This drains it
and returns the bytes. The returned Req2 carries the updated
body-read state — to enable keep-alive on the same connection in
manual mode, hand Req2 back via the 4-tuple handler return shape
{Status, Headers, Body, Req2} so the conn can drain whatever the
handler skipped.


  



  
    
      
    
    
      read_body/2



        
          
        

    

  


  

      

          -spec read_body(request(), #{length => non_neg_integer()}) ->
                   {ok, iodata(), request()} | {more, iodata(), request()} | {error, term()}.


      


Read the request body, optionally bounded by length.
Opts may contain length => non_neg_integer(). If absent, behaves
like read_body/1 (drain to end). When set, returns up to Length
bytes per call:
	{ok, Bytes, Req2} — body is fully drained (no more bytes left).
	{more, Bytes, Req2} — more bytes remain; call again with Req2.

Works for both content-length and chunked framing — chunked bodies
are streamed transparently across chunk boundaries up to Length
bytes per call.
In auto mode the body is already buffered, so length has no
effect — the buffered bytes are returned in one shot.

  



  
    
      
    
    
      read_body_chunked/1



        
          
        

    

  


  

      

          -spec read_body_chunked(request()) ->
                           {ok, iodata(), request()} | {more, iodata(), request()} | {error, term()}.


      


Read the next decoded HTTP chunk from a chunked-encoded request body.
Mirrors cowboy's chunk-at-a-time read pattern: each call returns one
chunk's payload. {more, Bytes, Req2} means more chunks remain;
{ok, <<>>, Req2} signals end-of-body (the size-0 last chunk has
been seen).
For non-chunked framing (auto mode, content-length, or no body),
read_body_chunked/1 falls through to read_body/1's behavior — the
buffered body comes back in one shot. The "chunk boundary" concept
only applies to wire-level chunked transfer encoding.
Threading is the same as read_body/1,2: hand Req2 back to the
conn via the {Response, Req2} handler return shape so any unread
chunks get drained for keep-alive.

  



  
    
      
    
    
      read_form(Req)



        
          
        

    

  


  

      

          -spec read_form(request()) ->
                   {ok, urlencoded, [{binary(), binary() | true}], request()} |
                   {ok, multipart, [roadrunner_multipart:part()], request()} |
                   {error, no_content_type | unsupported_content_type | no_boundary | term()}.


      


Read and parse a form-encoded request body. Inspects the request's
Content-Type and dispatches:
	application/x-www-form-urlencoded[; …] →
{ok, urlencoded, [{Name, Value | true}], Req2}. Values are
percent-decoded (and + → space) per roadrunner_qs:parse/1. Bare
flags come back as {Name, true}.
	multipart/form-data; boundary=… →
{ok, multipart, [Part], Req2} where each Part is the map
returned by roadrunner_multipart:parse/2 (#{headers, body}).
{error, no_boundary} if the boundary parameter is missing.

Other content types return {error, unsupported_content_type};
absent Content-Type returns {error, no_content_type}. Reads the
body via read_body/1 (so works in both auto and manual
buffering modes), and threads Req2 back so trailing body bytes
get drained on keep-alive.

  



  
    
      
    
    
      request_id/1



        
          
        

    

  


  

      

          -spec request_id(request()) -> binary() | undefined.


      


Return the per-request correlation token attached by roadrunner_conn.
16 lowercase hex chars (8 bytes of CSPRNG output), unique per request
even on the same keep-alive connection. Mirrored into the conn
process's logger metadata, so any ?LOG_* call in middleware or
the handler is automatically annotated with the same id.
undefined for manually-constructed request maps used in tests.

  



  
    
      
    
    
      scheme/1



        
          
        

    

  


  

      

          -spec scheme(request()) -> http | https.


      


Return the connection scheme — http for plain TCP, https for TLS.
roadrunner_conn sets this once per connection from the transport tag.
Defaults to http for request maps constructed manually outside the
connection pipeline.

  



  
    
      
    
    
      state/1



        
          
        

    

  


  

      

          -spec state(request()) -> term().


      


Return the opaque per-route handler state attached at compile time.
Sources, listed by route shape:
	3-tuple {Path, Handler, State} or map #{path, handler, state}
list entry.
	Listener single-handler {Module, State} tuple or
#{handler, state, ...} map.

Returns undefined for shapes that don't carry state (2-tuple route,
bare-atom single-handler, map without a state key).

  



  
    
      
    
    
      version/1



        
          
        

    

  


  

      

          -spec version(request()) -> version().


      


Return the HTTP version tuple ({1,0} or {1,1}).

  


        

      


  

  
    
    roadrunner_resp - roadrunner v0.1.0
    
    

    


  
  

    
roadrunner_resp 
    



      
Convenience builders for the buffered {Status, Headers, Body}
triple — one of the five shapes a roadrunner handler can return.
Each helper sets Content-Type and Content-Length so handlers
don't repeat the boilerplate. Body framing (Connection: close,
Transfer-Encoding, etc.) is still the connection layer's job —
these helpers only fill in what the handler can know.
These helpers only construct the buffered form
(buffered_response/0). Streaming, loop, sendfile, and
WebSocket-upgrade handlers build their own tuple directly; see
roadrunner_handler:response/0 for the full union.

      


      
        Summary


  
    Types
  


    
      
        buffered_response()

      


    





  
    Functions
  


    
      
        add_header/3

      


        Prepend a header to an existing response triple.



    


    
      
        bad_request()

      


        Empty 400 Bad Request response.



    


    
      
        forbidden()

      


        Empty 403 Forbidden response.



    


    
      
        html(StatusCode, Body)

      


        HTML response with text/html; charset=utf-8.



    


    
      
        internal_error()

      


        Empty 500 Internal Server Error response.



    


    
      
        json(StatusCode, Term)

      


        JSON response — the term is encoded via the stdlib json module
(OTP 27+) and Content-Type is set to application/json.



    


    
      
        no_content()

      


        Empty 204 No Content response.



    


    
      
        not_found()

      


        Empty 404 Not Found response.



    


    
      
        redirect(StatusCode, Location)

      


        Redirect response — sets the Location header and an empty body.
Use a 3xx status (typically 301, 302, 303, 307, or 308).



    


    
      
        set_cookie(Resp, Name, Value, Opts)

      


        Add a Set-Cookie header to a response — wraps roadrunner_cookie:serialize/3
so handlers don't have to.



    


    
      
        status(Code)

      


        Empty-body response with an arbitrary status code — handy for
statuses outside the named shortcut set (e.g., 418, 503).



    


    
      
        text(StatusCode, Body)

      


        Plain-text response with text/plain; charset=utf-8.



    


    
      
        unauthorized()

      


        Empty 401 Unauthorized response.



    





      


      
        Types


        


  
    
      
    
    
      buffered_response()



        
          
        

    

  


  

      

          -type buffered_response() :: {roadrunner_http:status(), roadrunner_http:headers(), iodata()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_header/3



        
          
        

    

  


  

      

          -spec add_header(buffered_response(), Name :: binary(), Value :: iodata()) -> buffered_response().


      


Prepend a header to an existing response triple.
The header is added to the front of the list — last-write-wins for
any subsequent lookup. Value may be iodata; it is flattened into a
binary so the wire encoder doesn't have to.

  



  
    
      
    
    
      bad_request()



        
          
        

    

  


  

      

          -spec bad_request() -> buffered_response().


      


Empty 400 Bad Request response.

  



  
    
      
    
    
      forbidden()



        
          
        

    

  


  

      

          -spec forbidden() -> buffered_response().


      


Empty 403 Forbidden response.

  



  
    
      
    
    
      html(StatusCode, Body)



        
          
        

    

  


  

      

          -spec html(StatusCode :: roadrunner_http:status(), Body :: iodata()) -> buffered_response().


      


HTML response with text/html; charset=utf-8.
The charset suffix is intentional — modern browsers default to
ISO-8859-1 absent an explicit charset in the response header,
which is wrong for ~all current content. To match a server that
emits bare text/html (e.g. cowboy's default), override after the
build:
roadrunner_resp:add_header(
    roadrunner_resp:html(200, Body), ~"content-type", ~"text/html"
).
add_header/3 prepends, so the bare value wins on header lookup.

  



  
    
      
    
    
      internal_error()



        
          
        

    

  


  

      

          -spec internal_error() -> buffered_response().


      


Empty 500 Internal Server Error response.

  



  
    
      
    
    
      json(StatusCode, Term)



        
          
        

    

  


  

      

          -spec json(StatusCode :: roadrunner_http:status(), Term :: term()) -> buffered_response().


      


JSON response — the term is encoded via the stdlib json module
(OTP 27+) and Content-Type is set to application/json.

  



  
    
      
    
    
      no_content()



        
          
        

    

  


  

      

          -spec no_content() -> buffered_response().


      


Empty 204 No Content response.

  



  
    
      
    
    
      not_found()



        
          
        

    

  


  

      

          -spec not_found() -> buffered_response().


      


Empty 404 Not Found response.

  



  
    
      
    
    
      redirect(StatusCode, Location)



        
          
        

    

  


  

      

          -spec redirect(StatusCode :: roadrunner_http:redirect_status(), Location :: binary()) ->
                  buffered_response().


      


Redirect response — sets the Location header and an empty body.
Use a 3xx status (typically 301, 302, 303, 307, or 308).

  



  
    
      
    
    
      set_cookie(Resp, Name, Value, Opts)



        
          
        

    

  


  

      

          -spec set_cookie(buffered_response(),
                 Name :: binary(),
                 Value :: binary(),
                 roadrunner_cookie:serialize_opts()) ->
                    buffered_response().


      


Add a Set-Cookie header to a response — wraps roadrunner_cookie:serialize/3
so handlers don't have to.

  



  
    
      
    
    
      status(Code)



        
          
        

    

  


  

      

          -spec status(roadrunner_http:status()) -> buffered_response().


      


Empty-body response with an arbitrary status code — handy for
statuses outside the named shortcut set (e.g., 418, 503).

  



  
    
      
    
    
      text(StatusCode, Body)



        
          
        

    

  


  

      

          -spec text(StatusCode :: roadrunner_http:status(), Body :: iodata()) -> buffered_response().


      


Plain-text response with text/plain; charset=utf-8.

  



  
    
      
    
    
      unauthorized()



        
          
        

    

  


  

      

          -spec unauthorized() -> buffered_response().


      


Empty 401 Unauthorized response.

  


        

      


  

  
    
    roadrunner_router - roadrunner v0.1.0
    
    

    


  
  

    
roadrunner_router 
    



      
Path → handler dispatch with parameterized segments.
A route is either a tuple shorthand or a map. Both forms share the
same Path and Handler:
	{Path, Handler} — only routes the path; no state, no per-route
middlewares.
	{Path, Handler, State} — adds opaque per-handler state surfaced
via roadrunner_req:state/1.
	#{path => Path, handler => Handler, state => State, middlewares => [Mw, ...]} — full map form. Use this when you want to attach
per-route middlewares (or any future per-route framework knob).
Only path and handler are required.

The tuple shorthand intentionally cannot carry middlewares — that
keeps the simple case syntactically light and pushes "more than just
state" to the more verbose map form.
Path is a binary like /users/:id/posts/:post_id. Segments
starting with : capture a single segment into bindings keyed by
the binary name that follows the colon — we deliberately avoid
binary_to_atom/1 on the parsed name to keep the "everything is
binary on the wire" rule we already use for header names.
Segments starting with * (e.g. /static/*path) are wildcard
captures: they consume all remaining path segments and bind them as
a list under the given name. A wildcard must be the last segment in
a pattern; anything after it never matches.
Literal segments must match byte-exactly; comparison is
case-sensitive per RFC 3986.
Routes are tried in declaration order — earlier entries win. The
opaque compiled() shape is a list of pre-parsed segment patterns;
swapping to a trie/DAG later is a non-breaking change for callers.

      


      
        Summary


  
    Types
  


    
      
        bindings()

      


        Captured route parameters, populated by match/2.



    


    
      
        compiled()

      


        The compiled-routes representation match/2 consumes. Treat as
opaque: the shape is an implementation detail and may change.



    


    
      
        route()

      


        A single route entry. Three shapes are accepted



    


    
      
        routes()

      


        An ordered list of routes; matched first-to-last.



    





  
    Functions
  


    
      
        compile(Routes, ListenerMws)

      


        Compile a list of routes into the lookup form match/2 expects.



    


    
      
        match(Path, Compiled)

      


        Look up the handler for a given request path.



    





      


      
        Types


        


  
    
      
    
    
      bindings()



        
          
        

    

  


  

      

          -type bindings() :: #{binary() => binary() | [binary()]}.


      


Captured route parameters, populated by match/2.
:param segments produce a single binary value
(#{~"id" => ~"42"}). *wildcard segments produce the list of
remaining path segments
(#{~"rest" => [~"a", ~"b"]}). Empty for routes with no captures.

  



  
    
      
    
    
      compiled()



        
          
        

    

  


  

      

          -opaque compiled()


      


The compiled-routes representation match/2 consumes. Treat as
opaque: the shape is an implementation detail and may change.

  



  
    
      
    
    
      route()



        
          
        

    

  


  

      

          -type route() ::
          {Path :: binary(), Handler :: module()} |
          {Path :: binary(), Handler :: module(), State :: term()} |
          #{path := binary(),
            handler := module(),
            state => term(),
            middlewares => roadrunner_middleware:middleware_list()}.


      


A single route entry. Three shapes are accepted:
	{Path, Handler} — shorthand: no state, no middlewares.
	{Path, Handler, State} — shorthand with state only.
	#{path := Path, handler := Handler, state => State, middlewares => Mws} — map form; use this to attach per-route
middlewares or future per-route framework knobs.

Path is a binary pattern (literal segments, :param captures, or
*wildcard catch-all). Handler is the module implementing
roadrunner_handler. State is opaque per-route data threaded back
to the handler via roadrunner_req:state/1; unset → undefined.

  



  
    
      
    
    
      routes()



        
          
        

    

  


  

      

          -type routes() :: [route()].


      


An ordered list of routes; matched first-to-last.

  


        

      

      
        Functions


        


  
    
      
    
    
      compile(Routes, ListenerMws)



        
          
        

    

  


  

      

          -spec compile(routes(), roadrunner_middleware:middleware_list()) -> compiled().


      


Compile a list of routes into the lookup form match/2 expects.
Each path is split on / (empty leading/trailing segments dropped),
and segments starting with : are recorded as named captures.
ListenerMws is the listener-wide middleware list; it is prepended
to each route's own middlewares and composed once into a single
next() fun (with any per-route state injected before middlewares
run). The conn loop calls that fun straight with the request —
zero closure allocations per request. Pass [] for ListenerMws
when compiling routes outside a listener (typically only in tests).

  



  
    
      
    
    
      match(Path, Compiled)



        
          
        

    

  


  

      

          -spec match(Path :: binary(), compiled()) ->
               {ok, module(), bindings(), roadrunner_middleware:next(), term()} | not_found.


      


Look up the handler for a given request path.
Returns {ok, Handler, Bindings, Pipeline, State} on a match —
Bindings is a map populated with captures from :param segments
(empty for purely literal routes); Pipeline is the pre-composed
next() fun built at compile time (listener mws ++ per-route mws,
optionally wrapped in a state-injecting outermost closure, ending in
fun Handler:handle/1); State is the per-route opaque state
attached by the user at compile time (or undefined when the route
shape didn't carry any). The conn loop just calls Pipeline —
State is for callers who need to introspect a route outside the
request flow. Returns not_found when no compiled route matches.

  


        

      


  

  
    
    roadrunner_sse - roadrunner v0.1.0
    
    

    


  
  

    
roadrunner_sse 
    



      
Server-Sent Events (SSE) encoding helpers.
Pairs naturally with the {loop, ...} handler return: subscribe to a
pubsub topic in handle/1, then call roadrunner_sse:event/1,2,3 from
handle_info/3 to format each event before emitting it via the
Push fun.
Example handler:
-behaviour(roadrunner_handler).
-export([handle/1, handle_info/3]).

handle(Req) ->
    ok = my_pubsub:subscribe(self(), notifications),
    Headers = [
        {~"content-type", ~"text/event-stream"},
        {~"cache-control", ~"no-cache"}
    ],
    {{loop, 200, Headers, undefined}, Req}.

handle_info({notification, Body}, Push, State) ->
    _ = Push(roadrunner_sse:event(~"notify", Body)),
    {ok, State};
handle_info(close, Push, State) ->
    _ = Push(roadrunner_sse:comment(~"bye")),
    {stop, State}.
Per the SSE spec (WHATWG HTML §9.2):
	Each event ends with a blank line (\n\n).
	data: may repeat — newlines in the payload split it into multiple
data: lines, all reassembled into one event by the client.
	event: is optional; an unnamed event dispatches as the generic
message event in the browser.
	id: lets the client resume from the last event seen.
	retry: N tells the client to wait N milliseconds before
reconnecting.
	A line starting with : is a comment — useful for keep-alives over
proxies that close idle connections.


      


      
        Summary


  
    Functions
  


    
      
        comment(Text)

      


        SSE comment line — invisible to the client's event handler but useful
for keep-alives over proxies.



    


    
      
        event(Data)

      


        Anonymous event with just a data payload.



    


    
      
        event(EventName, Data)

      


        Named event with a data payload.



    


    
      
        event(EventName, Data, Id)

      


        Named event with an id (for client-side reconnection resume) and a
data payload.



    


    
      
        retry(Ms)

      


        Tell the client how long (in milliseconds) to wait before retrying
after a connection drop.



    





      


      
        Functions


        


  
    
      
    
    
      comment(Text)



        
          
        

    

  


  

      

          -spec comment(Text :: binary()) -> iodata().


      


SSE comment line — invisible to the client's event handler but useful
for keep-alives over proxies.

  



  
    
      
    
    
      event(Data)



        
          
        

    

  


  

      

          -spec event(Data :: binary()) -> iodata().


      


Anonymous event with just a data payload.

  



  
    
      
    
    
      event(EventName, Data)



        
          
        

    

  


  

      

          -spec event(EventName :: binary(), Data :: binary()) -> iodata().


      


Named event with a data payload.

  



  
    
      
    
    
      event(EventName, Data, Id)



        
          
        

    

  


  

      

          -spec event(EventName :: binary(), Data :: binary(), Id :: binary()) -> iodata().


      


Named event with an id (for client-side reconnection resume) and a
data payload.

  



  
    
      
    
    
      retry(Ms)



        
          
        

    

  


  

      

          -spec retry(Ms :: non_neg_integer()) -> iodata().


      


Tell the client how long (in milliseconds) to wait before retrying
after a connection drop.
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roadrunner_static 
    



      
Built-in static file handler.
Configure via a 3-tuple route with #{dir => Path} opts and a
*path wildcard segment carrying the relative file path:
{~"/static/*path", roadrunner_static, #{dir => ~"/var/www"}}
Reads the file from disk, sets Content-Type from the extension,
returns 404 on a missing file or any path that contains ...
Gzip-sibling serving
When a request carries Accept-Encoding: gzip and the requested
file has a <file>.gz sibling on disk, the sibling is served
verbatim with Content-Encoding: gzip plus Vary: Accept-Encoding.
This matches nginx's gzip_static on behaviour and lets operators
pre-compress build assets once instead of paying the deflate cost
per request.
Accept-Encoding is matched via plain substring (gzip) rather
than full RFC 9110 §12.5.3 qvalue ranking. The static path is
typically hit by browsers and benchmark clients that always
include gzip plainly. Brotli (.br) siblings are not served —
gzip is the universally supported encoding.
The original file's ETag is reused for the gzip variant, so a
follow-up If-None-Match returns 304 regardless of which variant
was first served. A Range request disables the gzip path on that
request — byte offsets over a compressed representation have
subtle semantics and the simple "Range wins" rule matches what
nginx does.
Symlink policy
#{symlink_policy => Policy} (default refuse_escapes) controls
how symlinks inside the docroot are handled. The policy applies to
the leaf of the requested path — symlinks in intermediate
directories are still followed by the kernel.
	refuse_escapes (default) — symlinks whose target resolves
inside dir are followed; symlinks pointing outside (e.g. an
absolute target like /etc/passwd, or a relative target with
.. segments) return 404. Stricter than nginx/Apache defaults
but matches what an operator typically wants for a public
docroot.
	follow — every symlink is followed regardless of where it
points (nginx disable_symlinks off equivalent). Use only when
the docroot's filesystem permissions prevent untrusted writes.
	refuse — every symlink returns 404, even safe in-docroot ones.
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        handle(Req)
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          -spec handle(roadrunner_req:request()) -> roadrunner_handler:result().
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URI percent-encoding helpers (RFC 3986 §2.1).
Pure binary in / binary out. Used by roadrunner_qs and the eventual router.

      


      
        Summary


  
    Functions
  


    
      
        percent_decode(Bin)

      


        Decode a percent-encoded binary.



    


    
      
        percent_encode(Bin)

      


        Percent-encode a binary per RFC 3986.



    





      


      
        Functions


        


  
    
      
    
    
      percent_decode(Bin)



        
          
        

    

  


  

      

          -spec percent_decode(binary()) -> {ok, binary()} | {error, badarg}.


      


Decode a percent-encoded binary.
Replaces every %HH triple with the byte it encodes. Hex digits are
case-insensitive. Returns {error, badarg} if % is not followed by
exactly two hex digits — including a lone % at end of input.

  



  
    
      
    
    
      percent_encode(Bin)



        
          
        

    

  


  

      

          -spec percent_encode(binary()) -> binary().


      


Percent-encode a binary per RFC 3986.
Bytes in the unreserved set (ALPHA / DIGIT / - / . / _ / ~) pass
through unchanged; every other byte is replaced by %HH with uppercase
hex digits (per RFC 3986 §2.1 normalization recommendation).
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WebSocket protocol primitives (RFC 6455 + RFC 7692).
Owns the protocol-level types (opcode/0, frame/0, close_code/0)
referenced by roadrunner_ws_handler callback signatures, plus the
permessage-deflate extension shape negotiated during the handshake.
The exported wire-level functions (frame parse/encode, handshake
response builder, extension negotiation) are framework plumbing
called from roadrunner_ws_session. They're not part of the
documented public API — implement roadrunner_ws_handler to write
WebSocket endpoints and let the framework deliver already-parsed
frames.

      


      
        Summary


  
    Types
  


    
      
        close_code()

      


        Close status codes a server is permitted to send per RFC 6455 §7.4.
1004/1005/1006 are reserved (MUST NOT appear on the wire);
1012/1013 are unassigned. 3000-3999 is the IANA-registered range,
4000-4999 is for application-private use.



    


    
      
        encode_opts()

      


        Encode-side options for encode_frame/4.



    


    
      
        frame()

      


        A parsed WebSocket frame. payload is the post-unmask (and
post-reassembly + post-inflate, when delivered to a handler) bytes
the application should treat as the message body. rsv1 carries
the RFC 7692 compression flag when permessage-deflate was
negotiated; otherwise always false.



    


    
      
        negotiated()

      


        The outcome of extension negotiation during the upgrade handshake.
none means no extension was offered or accepted;
{permessage_deflate, Params, ResponseHeaderValue} means RFC 7692
was negotiated with the given parameters, and ResponseHeaderValue
is the value placed in the response's Sec-WebSocket-Extensions
header.



    


    
      
        opcode()

      


        WebSocket frame opcodes (RFC 6455 §11.8). continuation only
appears on the wire — the session reassembles fragmented messages
before dispatching to roadrunner_ws_handler:handle_frame/2, so
handlers see text or binary for data and ping/pong/close
for control. Outbound replies use text, binary, ping, pong,
or close.



    


    
      
        parse_opts()

      


        Parse-side options for parse_frame/2.



    


    
      
        permessage_deflate_params()

      


        Negotiated permessage-deflate parameters per RFC 7692 §7.1.
Window-bits values are zlib's (8..15). The *_no_context_takeover
flags mirror the request; when true, the corresponding zlib
context is reset after every message.
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      close_code()



        
          
        

    

  


  

      

          -type close_code() :: 1000..1003 | 1007..1011 | 1014 | 3000..4999.


      


Close status codes a server is permitted to send per RFC 6455 §7.4.
1004/1005/1006 are reserved (MUST NOT appear on the wire);
1012/1013 are unassigned. 3000-3999 is the IANA-registered range,
4000-4999 is for application-private use.

  



  
    
      
    
    
      encode_opts()



        
          
        

    

  


  

      

          -type encode_opts() :: #{rsv1 => boolean()}.


      


Encode-side options for encode_frame/4.
	rsv1 — set the RSV1 bit on the emitted frame. The caller is
responsible for ensuring an extension that uses the bit is in
effect (RFC 7692 permessage-deflate).


  



  
    
      
    
    
      frame()



        
          
        

    

  


  

      

          -type frame() :: #{fin := boolean(), rsv1 := boolean(), opcode := opcode(), payload := binary()}.


      


A parsed WebSocket frame. payload is the post-unmask (and
post-reassembly + post-inflate, when delivered to a handler) bytes
the application should treat as the message body. rsv1 carries
the RFC 7692 compression flag when permessage-deflate was
negotiated; otherwise always false.

  



  
    
      
    
    
      negotiated()



        
          
        

    

  


  

      

          -type negotiated() ::
          none | {permessage_deflate, permessage_deflate_params(), ResponseHeaderValue :: binary()}.


      


The outcome of extension negotiation during the upgrade handshake.
none means no extension was offered or accepted;
{permessage_deflate, Params, ResponseHeaderValue} means RFC 7692
was negotiated with the given parameters, and ResponseHeaderValue
is the value placed in the response's Sec-WebSocket-Extensions
header.

  



  
    
      
    
    
      opcode()



        
          
        

    

  


  

      

          -type opcode() :: continuation | text | binary | close | ping | pong.


      


WebSocket frame opcodes (RFC 6455 §11.8). continuation only
appears on the wire — the session reassembles fragmented messages
before dispatching to roadrunner_ws_handler:handle_frame/2, so
handlers see text or binary for data and ping/pong/close
for control. Outbound replies use text, binary, ping, pong,
or close.

  



  
    
      
    
    
      parse_opts()



        
          
        

    

  


  

      

          -type parse_opts() :: #{allow_rsv1 => boolean(), pre_unmasked => binary()}.


      


Parse-side options for parse_frame/2.
	allow_rsv1 — surface the RSV1 bit in the returned frame map.
Set once permessage-deflate (RFC 7692) is negotiated. RSV2 and
RSV3 are always rejected; no IETF extension uses them.
	pre_unmasked — caller-supplied already-unmasked payload. When
this matches the frame's length, parse_frame/2 skips its own
unmask pass and uses the supplied bytes directly.


  



  
    
      
    
    
      permessage_deflate_params()



        
          
        

    

  


  

      

          -type permessage_deflate_params() ::
          #{server_max_window_bits := 8..15,
            client_max_window_bits := 8..15,
            server_no_context_takeover := boolean(),
            client_no_context_takeover := boolean()}.


      


Negotiated permessage-deflate parameters per RFC 7692 §7.1.
Window-bits values are zlib's (8..15). The *_no_context_takeover
flags mirror the request; when true, the corresponding zlib
context is reset after every message.
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Behaviour for WebSocket handlers.
After a successful upgrade — signaled by a regular roadrunner_handler
returning {websocket, Module, State} — the connection process
drives a frame loop that calls handle_frame/2 for each non-control
frame received from the client.
Control frames (ping/close) are auto-handled by the connection
layer and never reach the user callback. The handler may reply
with zero or more frames (each {Opcode, Payload} — always
Fin = true) or signal close to terminate the session gracefully:
	{close, State} sends an empty close frame (RFC 6455 §5.5.1
permits this).
	{close, Code, Reason, State} sends a close frame carrying the
status code and reason text. Code must be a code the spec
permits the server to send (1000-1003, 1007-1011, 1014, or
3000-4999 per RFC 6455 §7.4). Reason is iodata that must be
valid UTF-8. The framework crashes the session on invalid
Code / Reason rather than emit a malformed close frame.

State is passed through unchanged by the framework.
The 4-tuple {reply, Frames, NewState, Opts} and 3-tuple
{ok, NewState, Opts} variants accept an opt list. Currently
recognized opt:
	hibernate — after the framework finishes processing this event
(and any other queued events), the session process hibernates
until the next inbound frame. Useful for mostly-idle WebSocket
endpoints (chat, notifications, LiveView channels) — drops the
per-process heap to ~1KB and saves significant memory at scale.
Hibernation has a per-wake CPU cost (~tens of microseconds for
the GC), so don't enable it for high-frequency frame patterns.

The optional init/1 callback runs once in the session process
after the 101 has been written to the wire and before the first
frame is read. It receives the state passed via the upgrade tuple
and may emit zero or more frames or close immediately. Use it to
register pubsub subscriptions, start linked workers, or push
priming frames at connect-time (e.g. a snapshot the client
expects before sending its first frame).
The optional handle_info/2 callback receives any Erlang message
delivered to the session process that is not a transport
active-mode tuple (data/closed/error). Use it for pubsub /
asynchronous push patterns where the handler subscribes to topics
in init/1 or handle_frame/2 and forwards inbound messages to
the WebSocket peer. Handlers that don't export this callback have
unknown messages dropped silently.
A terminate callback is intentionally NOT provided — most handlers
don't need bespoke teardown, and the conn process's drain plus
listener slot reconciliation cover the lifecycle bookkeeping.
All callbacks share the same return shape — {reply, Frames, NewState}, {ok, NewState}, {close, NewState}, or
{close, Code, Reason, NewState}, optionally with a 4-tuple
Opts list for hibernate on the reply / ok shapes.

      


      
        Summary


  
    Types
  


    
      
        opt()

      


        Per-event option flags. Currently only hibernate is recognized;
when included in a 4-tuple callback return, the framework hibernates
the session process after the event finishes processing.



    


    
      
        result()

      


        Unified return shape for all roadrunner_ws_handler callbacks.



    





  
    Callbacks
  


    
      
        handle_frame(Frame, State)

      


        Invoked for each non-control frame received from the client, after
the framework has reassembled fragmented messages (so the handler
always sees a complete text or binary payload). Returns one of
the result/0 shapes: reply with frames, stay open, close
gracefully, or close with a code + reason. Control frames
(ping/pong/close) are auto-handled by the framework and
never reach this callback.



    


    
      
        handle_info(Info, State)

      


        Optional. Receives any Erlang message delivered to the session
process that isn't a transport active-mode event. Use for
pubsub / asynchronous push patterns. Returns the same shape as
handle_frame/2. Handlers that don't export this callback have
unknown messages dropped silently.



    


    
      
        init(State)

      


        Optional. Runs once in the session process after the 101 has been
written to the wire and before the first frame is read, with the
state from the upgrade tuple {websocket, Module, State}. Use it
to register pubsub subscriptions, start linked workers, or push
priming frames at connect-time. Returns the same shape as
handle_frame/2. Handlers that don't export this callback skip
the init step.



    





      


      
        Types


        


  
    
      
    
    
      opt()



        
          
        

    

  


  

      

          -type opt() :: hibernate.


      


Per-event option flags. Currently only hibernate is recognized;
when included in a 4-tuple callback return, the framework hibernates
the session process after the event finishes processing.

  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          -type result() ::
          {reply, Frames :: [{roadrunner_ws:opcode(), iodata()}], NewState :: term()} |
          {reply, Frames :: [{roadrunner_ws:opcode(), iodata()}], NewState :: term(), [opt()]} |
          {ok, NewState :: term()} |
          {ok, NewState :: term(), [opt()]} |
          {close, NewState :: term()} |
          {close, Code :: roadrunner_ws:close_code(), Reason :: iodata(), NewState :: term()}.


      


Unified return shape for all roadrunner_ws_handler callbacks.
	{reply, Frames, NewState} — emit each {Opcode, Payload} frame
(always with FIN=true) and keep the session open.
	{reply, Frames, NewState, Opts} — same, with an opt list (e.g.
[hibernate]).
	{ok, NewState} — no outbound frames, keep the session open.
	{ok, NewState, Opts} — same, with an opt list.
	{close, NewState} — send an empty close frame and terminate.
	{close, Code, Reason, NewState} — send a close frame carrying
Code (RFC 6455 §7.4 server-permitted code) and UTF-8 Reason.
The framework crashes the session if Code / Reason is invalid
rather than emit a malformed close.


  


        

      

      
        Callbacks


        


  
    
      
    
    
      handle_frame(Frame, State)



        
          
        

    

  


  

      

          -callback handle_frame(Frame :: roadrunner_ws:frame(), State :: term()) -> result().


      


Invoked for each non-control frame received from the client, after
the framework has reassembled fragmented messages (so the handler
always sees a complete text or binary payload). Returns one of
the result/0 shapes: reply with frames, stay open, close
gracefully, or close with a code + reason. Control frames
(ping/pong/close) are auto-handled by the framework and
never reach this callback.

  



  
    
      
    
    
      handle_info(Info, State)


        (optional)


        
          
        

    

  


  

      

          -callback handle_info(Info :: term(), State :: term()) -> result().


      


Optional. Receives any Erlang message delivered to the session
process that isn't a transport active-mode event. Use for
pubsub / asynchronous push patterns. Returns the same shape as
handle_frame/2. Handlers that don't export this callback have
unknown messages dropped silently.

  



  
    
      
    
    
      init(State)


        (optional)


        
          
        

    

  


  

      

          -callback init(State :: term()) -> result().


      


Optional. Runs once in the session process after the 101 has been
written to the wire and before the first frame is read, with the
state from the upgrade tuple {websocket, Module, State}. Use it
to register pubsub subscriptions, start linked workers, or push
priming frames at connect-time. Returns the same shape as
handle_frame/2. Handlers that don't export this callback skip
the init step.
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