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    knot

Fast non-cryptographic PRNG NIF for Erlang. One function: knot:uniform/1.
wyrand (1 multiply + 1 xor + 1 add per draw; passes BigCrush),
bounded via biased multiply-and-shift (bias < 1e-7 for the small bounds
shackle uses). State is per OS thread via __thread — no locks on the
hot path. Lazy seeding from getrandom/arc4random_buf on first use.
A drop-in replacement for granderl:uniform/1 that builds cleanly on
modern OTP and scales linearly across schedulers.
API
-spec knot:uniform(pos_integer()) -> pos_integer().
uniform(N) returns a uniformly random integer in [1, N]. N must
fit in a u32 (1..=4_294_967_295).
Install
{deps, [{knot, "0.1.0"}]}.
Requires a C compiler (cc) on the build host — universally available
on systems that already run Erlang. No Rust toolchain, no cargo, no
extra deps.
Build
rebar3 compile runs c_src/build.sh, which:
	Resolves ERTS_INCLUDE_DIR via erl -noshell -eval ... -s init stop
(option order is correct for OTP 27+ — the bug that affected
granderl 0.1.5 is fixed here).
	Compiles c_src/knot.c with -O3 -march=native -mtune=native.
	Outputs priv/knot.so.

Env vars honored:
	Var	Effect
	ERTS_INCLUDE_DIR	Skip the erl probe; use this path for erl_nif.h.
	CC	Compiler (default cc).
	CFLAGS	Extra flags appended after defaults.
	KNOT_NO_NATIVE	If set, omit -march=native/-mtune=native (use for portable cross-platform builds).

Benchmark
Apple Silicon (M-series), OTP 29, 10M iterations of uniform(254),
median of 5 runs:
	concurrency	rand:uniform/1	granderl:uniform/1	knot:uniform/1
	1	34 ns/op	13 ns/op	12 ns/op
	8	8 ns/op	7 ns/op	3.3 ns/op
	32	6 ns/op	8 ns/op	3.2 ns/op
	128	6 ns/op	8.5 ns/op	3.1 ns/op

Single-process: dispatch-bound (~12 ns is the NIF boundary floor for
both knot and granderl).
Concurrent: knot scales linearly across schedulers because state is
strictly per-OS-thread (__thread uint64_t), no atomics or locks
anywhere on the hot path.
License
MIT.


  

    Changelog

0.1.2
Removed
	Bench tooling: the bench Makefile target, bin/bench.sh, the
knot_bench test module, the bench rebar profile (granderl and
timing git deps) and the bench CI workflow.

No behavioural changes; no new code paths.
0.1.1
Changed
	knot:uniform/1 spec tightened from pos_integer() -> pos_integer()
to 1..4294967295 -> 1..4294967295. The NIF's C-side argument is
enif_get_uint (unsigned 32-bit), so values above 2^32 - 1 raise
badarg. The previous spec lied — dialyzer now catches the
out-of-range cases at compile time.

	Module and function docstrings (@doc) added — algorithm,
per-thread state, lazy seeding, the bounded-output bias bound, and
the badarg semantics for over-range inputs are now in the
generated hexdocs without having to read c_src/knot.c.


No behavioural changes; no new code paths.
0.1.0
Initial release.
	knot:uniform/1 — fast non-cryptographic PRNG NIF, drop-in
replacement for granderl:uniform/1. Uses wyrand (1 multiply +
1 xor + 1 add per draw, BigCrush-passing) with the biased
multiply-and-shift bounded method (single multiply, no rejection
branch; bias < 1e-7 for bounds ≤ 256).
	Pure C NIF — ~75 LOC. No Rust toolchain, no cargo, no rustler.
Per-OS-thread state via __thread. Lazy seed from getrandom/
arc4random_buf.
	Build via c_src/build.sh (granderl-style pre_hooks), with the
OTP 27+ erl -noshell -s init stop -eval order bug fixed —
-eval runs before init terminates.



  

    LICENSE


MIT License

Copyright (c) 2026 Louis-Philippe Gauthier

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Fast non-cryptographic PRNG NIF (wyrand).
Drop-in replacement for granderl:uniform/1. Per-OS-thread state via __thread, lazy-seeded from getrandom/arc4random_buf on first use. Biased multiply-and-shift bounded output -- single multiply, no rejection branch (modulo bias under 1e-7 for bounds up to 256, invisible at typical workload scale).
Use knot:uniform/1 to draw a uniformly distributed integer from 1..N. For bounds > 4294967295 (2^32 - 1), the NIF rejects with badarg -- the C-side argument is an unsigned 32-bit int.
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        Return a uniformly distributed integer in 1..N.
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          -spec uniform(1..4294967295) -> 1..4294967295.


      


Return a uniformly distributed integer in 1..N.
N must be a positive integer that fits in an unsigned 32-bit int (i.e. 1..4294967295). Values outside that range raise badarg.
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