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movdga xmmO, arrayA

movdga xmml, arrayB
paddd xmmO, xmml

movdga arrayResult, xmmO
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in/tc—aD Intrinsics Guide

Technologies
MMX
SSE
SSE2

I SSE3

I SSSE3
I SSE4.1
I SSE4.2

AVX

I AVX2

FMA

I AVX-512

KNC
AMX
SVML
Other

Categories
Application-Targeted
Arithmetic
Bit Manipulation
Cast
Compare
Convert
Cryptography
Elementary Math Functions
General Support
Load
Logical
Mask
Miscellaneous
Move
OS-Targeted
Probability/Statistics
Random
Set
Shift
Special Math Functions
Store
String Compare
Swizzle
Trigonometry

Legal Statement

__m256i _mm256_adds_epilé (__m256i a
__m256i _mm256_adds_epi8 (__m256i a, __m256i b)
__m2561i _mm256_adds_epulé (__m256i a
__m256i _mm256_adds_epu8 (__m256i a, __m256i b)
__m256d _mm256_addsub_pd (__m256d a
__m256 _mm256_addsub_ps (__m256 a, __m256 b)

The Intel Intrinsics Guide is an interactive reference tool for Intel intrinsic instructions, which are C style functions that provide access to *
many Intel instructions - including Intel® SSE, AVX, AVX-512, and more - without the need to write assembly code.

_mm256_add

__m256i _mm256_add_epilé (__m256i a, __m256i b)
__m2561 _mm256_add_epi32 (__m256i a
__m2561 _mm256_add_epié4 (__m256i a, __m256i b)

. __m256i b)
Synopsis

__m256i _mm256_add_epié4 (__m256i a, __m256i b)
#include <immintrin.h>

Instruction: vpaddg ymm, ymm, ymm

CPUID Flags: AVX2

Description
Add packed 64-bit integers in a and b, and store the results in dst.
Operation
FOR j := 0 to 3
i = j*64
dst[i+63:i] := a[i+63:i] + b[i+63:i]

ENDFOR
dst[MAX:256] := 0

Performance
Architecture Latency Throughput (CPI)
Icelake 1 0.33
Skylake 1 0.33
Broadwell 0.5

Haswell 0.5

__m256i _mm256_add_epi8 (__m256i a, __m256i b)
__m256d _mm256_add_pd (__m25é6d a
__m256 _mm256_add_ps (__m256 a

, __m256d b)
~m256 b)
m256i b)
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m256i b)
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m256d b)
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const int simdMax = n / SIMD _COUNT;
const int normalMax = n % SIMD _COUNT;
_I ] alignas(32) int arr[SIMD_COUNT];
| C o= 0P| ™E
-T
A|IgﬂaS PP1 1 AL T E o= int ans = 0;
for ( int 1 =0; 1 < n; ++1 )

{

o _m256| 256':”2% X‘lél'%al'# (J:RAIE Xl-E%O:I ;;112:‘::1:; img?imd = _mm256_setzero_si1256();
for ( int j = @; j < simdMax; ++j )
. — - {
¢ _mm256_SetzerO_Sl256 OO O 7F7‘2|‘ int base = j % SIMD_COUNT;

int baseY = base + 1;
~ _m2561 xSimd = mm256 load si256((const _ _m256i%x)(x + base));

m2561 ySimd = _mm256_load_si256((const __m256ix)(y + baseY));

® mm256 Ioad S|256 OH %I- E $E1 ::m256i result :__mm258_mulio_epi16( xSimd, ySimd );

tmpSimd = mm256 add epi32(tmpSimd, result);
256H|EE 20|12} M }

_mm256_store_si256((__m256ix)arr, tmpSimd);
‘ tmp += arr[0] + arr[1l] + arr[2] + arr[3] + arr[4] + arr[5] + arr[é] + arr[7];

« mm256_mullo_epi16 32H|EZ 5%
_ - - for ( int j = 0; j < normalMax; ++j
16H|E 7]|2| &55t01 32H|E Xz HE|= - @ e
const int index = simdMax x SIMD_COUNT + 7J;

7E1€§4‘ , tmp += x[ index ] * y[ index + 1 1];

ans = max(ans, tmp);

¢« _mm256_add_epi32 32H|E7|2| Al

¢« _mm256_store si256 HILKO| XZEk






__m256i _mm256_maddubs_epilé (__m256i a, __m256i b)
Synopsis

L_ 1 —| E= — i W, _ m256i _mm256_maddubs_epilé (__m256i a, __m256i b)
o SI M DO-” : "EI IOI- O ‘ :O | OI_I- %I-_I_j |- #include <immintrin.h>

Instruction: vpmaddubsw ymm, ymm, ymm

El‘ CPUID Flags: AVX2

u Description

Vertically multiply each unsigned 8-bit integer from a with the corresponding signed 8-bit integer from b, producing intermediate signed 16-bit integers.
Horizontally add adjacent pairs of intermediate signed 16-bit integers, and pack the saturated results in dst.

e Mm256 maddubs ep|168

i 1= j*16
6|-|__|-§ AIII‘I O —I|=I—6|- dst[i+15:1] := Saturatelé( a[i+15:i+8]1*b[i+15:i+8] + a[i+7:ilxb[i+7:i] )
T 11— 1 _I_O_I ENDFOR

EI_ E_l;Hxl_ OI‘A dst[MAX:256] := 0
— OflT™— &aT

Performance

Architecture Latency Throughput (CPI)

Skylake 5 0.5
Broadwell 1

Haswell 1
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void simd8bit32datal()

{
const int simdMax = n / SIMD COUNT;
const int normalMax = n % SIMD COUNT;
alignas(32) int arr[SIMD_COUNT];

int ans = 0;
for ( int 1 = 0; 1 < n; ++1i )
{
__m2561 tmpSimd = _mm256_setzero_si256();

® AEIX-” E”O‘E-l _II:_7H§ SH‘EE _Esl-]— ;2; J(cmFi)ni ?;= 0; j < simdMax; ++j )
{ int base = j x SIMD_COUNT;

¢ O:l 7 ‘ O” 1 E XH_I_-l II E-” O ‘ E-I % c)I_ I-él-o:l i?:&gzzezszmzaie_;m;éé_load_si256( (const __m2561i%)(x + base));

I
E‘|3|'7‘ __m2561 ySimd = _mm256_load_si1256((const __m2561ix)(y + baseY));
__m2561 resultlé = _mm256_maddubs_epilé( xSimd, ySimd );

_ _m2561 result32 = mm256 _madd_epilé( resultlé, _mm256 setl epilé(l) );
tmpSimd = mm256_add_epi32(tmpSimd, result32);

~mm256_store_si256((__m256ix)arr, tmpSimd);
tmp += arr[0@] + arr[l1] + arr[2] + arr[3] + arr[4] + arr[5] + arr[6] + arr[7];

for ( int j = 0; j < normalMax; ++j )

{
const int index = simdMax *x SIMD COUNT + 7j;

tmp += x[ index ] * y[ index + 1 ];

}

ans = max(ans, tmp);

cout << ans << endl;
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