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float	Q_rsqrt(	float	number	)

{

				long	i;

				float	x2,	y;

				const	float	threehalfs	=	1.5F;

				x2	=	number	*	0.5F;

				y		=	number;

				i		=	*	(	long	*	)	&y;																							//	evil	floating	point	bit	level	hacking

				i		=	0x5f3759df	-	(	i	>>	1	);															//	what	the	fuck?

				y		=	*	(	float	*	)	&i;

				y		=	y	*	(	threehalfs	-	(	x2	*	y	*	y	)	);			//	1st	iteration

//				y		=	y	*	(	threehalfs	-	(	x2	*	y	*	y	)	);			//	2nd	iteration,	this	can	be	removed

				return	y;

}
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IEEE 754 floatᤒᐏ 

https://www.youtube.com/watch?v=p8u_k2LIZyo
https://en.wikipedia.org/wiki/Fast_inverse_square_root
https://en.wikipedia.org/wiki/IEEE_754
https://www.h-schmidt.net/FloatConverter/IEEE754.html
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float	Q_rsqrt(	float	number	)

{

				long	i;

				float	x2,	y;

				const	float	threehalfs	=	1.5F;

				x2	=	number	*	0.5F;

				y		=	number;

				i		=	*	(	long	*	)	&y;																							//	ਖ਼ᬌݒفԅԫᬰګෆහ
				i		=	0x5f3759df	-	(	i	>>	1	);															//	ڥአlog2(1+x)઀୏
				y		=	*	(	float	*	)	&i;																						//	ਖ਼ᬌݒڊԅၶᅩහ
				y		=	y	*	(	threehalfs	-	(	x2	*	y	*	y	)	);			//	Ӟ᫪ᇍᶷᬽդᬰᤈץྋ
				return	y;

}
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void	Q_rsqrt_simd(float*	number,	float*	output,	size_t	n)	{

				assert(n	%	8	==	0);

				//	32	*	8	=	256	bits.

				size_t	loop	=	n	/	8;

				static	const	int	MAG	=	0x5f3759df;

				static	const	float	THREEHALFS	=	1.5f;

				static	const	float	HALF	=	0.5f;

				__m256i	mag	=	_mm256_set_epi32(MAG,	MAG,	MAG,	MAG,	MAG,	MAG,	MAG,	MAG);

				__m256	threehalfs	=	_mm256_set_ps(THREEHALFS,THREEHALFS,THREEHALFS,THREEHALFS,THREEHALFS,THREEHALFS,THREEHALFS,THREEHALFS);

				__m256	half	=	_mm256_set_ps(HALF,HALF,HALF,HALF,HALF,HALF,HALF,HALF);

				__m128i	srl	=	_mm_set_epi64x(0x0,	0x1);

				for(size_t	i	=	0;	i	<	loop;	i++	)	{

								//	x2	=	number	*	0.5f

								//	output	=	t0

								__m256	t0	=	_mm256_loadu_ps(number);

								t0	=	_mm256_mul_ps(t0,	half);

								//	i		=	*	(	long	*	)	&y;

								//	i		=	0x5f3759df	-	(	i	>>	1	);

）
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								//	y		=	*	(	float	*	)	&i;

								//	output	=	t1

								__m256i	t1	=	_mm256_loadu_si256((__m256i	const*)number);

								t1	=	_mm256_srl_epi32(t1,	srl);

								t1	=	_mm256_sub_epi32(mag,	t1);

								__m256	t2	=	(__m256i)t1;

								//	y		=	y	*	(	threehalfs	-	(	x2	*	y	*	y	)	);

								//	output	=	t2

								__m256	t3	=	_mm256_mul_ps(t2,	t2);

								t3	=	_mm256_mul_ps(t0,	t3);

								t3	=	_mm256_sub_ps(threehalfs,	t3);

								t3	=	_mm256_mul_ps(t2,	t3);

								_mm256_storeu_ps(output,	t3);

								number	+=	8;

								output	+=	8;

				}

				return;

}
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mbp	::	.codes/cc/misc	‹master›	»	g++	--version																																																																																																						

																																																																																																																																																																																																										130	↵
Configured	with:	--prefix=/Library/Developer/CommandLineTools/usr	--with-gxx-include-dir=/Library/Developer/CommandLineTools/SDKs/MacOSX.sdk/usr/inc

lude/c++/4.2.1

Apple	clang	version	12.0.0	(clang-1200.0.32.2)

Target:	x86_64-apple-darwin19.6.0

Thread	model:	posix

InstalledDir:	/Library/Developer/CommandLineTools/usr/bin

mbp	::	.codes/cc/misc	‹master›	»	g++	BenchRSqrt.cpp	-mavx2		-std=c++11		-lbenchmark		-lbenchmark_main	-O3

mbp	::	.codes/cc/misc	‹master›	»	./a.out

2021-08-17T14:37:04+08:00

Running	./a.out

Run	on	(8	X	2000	MHz	CPU	s)

CPU	Caches:

		L1	Data	48	KiB	(x4)

		L1	Instruction	32	KiB	(x4)

		L2	Unified	512	KiB	(x4)

		L3	Unified	6144	KiB	(x1)

Load	Average:	2.11,	2.18,	2.26

------------------------------------------------------------------

Benchmark																								Time													CPU			Iterations

------------------------------------------------------------------

run_std_rsqrt/100000									42782	ns								42787	ns								15987

run_rsqrt_simd/100000								16750	ns								16801	ns								41947

run_Q_rsqrt/100000											16944	ns								16993	ns								40784

run_Q_rsqrt_simd/100000						18073	ns								18086	ns								40247
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(py3env)	sandbox-sql	::	~	»	g++	test.cpp	-mavx2		-std=c++11		-lbenchmark	-lbenchmark_main	-O2	-I${DORIS_THIRDPARTY}/installed/include	-L${DORIS_THIR

DPARTY}/installed/lib64	-lpthread

(py3env)	sandbox-sql	::	~	»	./a.out

2021-08-17	14:31:23

Running	./a.out

Run	on	(104	X	3800	MHz	CPU	s)

௔ᚆ੒ྲ 

https://github.com/dirtysalt/codes/blob/master/cc/misc/BenchRSqrt.cpp


CPU	Caches:

		L1	Data	32	KiB	(x52)

		L1	Instruction	32	KiB	(x52)

		L2	Unified	1024	KiB	(x52)

		L3	Unified	36608	KiB	(x2)

Load	Average:	0.15,	0.22,	0.28

------------------------------------------------------------------

Benchmark																								Time													CPU			Iterations

------------------------------------------------------------------

run_std_rsqrt/100000								189042	ns							189008	ns									3704

run_rsqrt_simd/100000								13898	ns								13868	ns								50074

run_Q_rsqrt/100000									1098357	ns						1098262	ns										637

run_Q_rsqrt_simd/100000						22751	ns								22707	ns								31140
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