JOJATOK A. SSE ¢yukiii s poOOTH 3 JaHUMHU 13 1JIaBaIOYOI0 KPATKOIO

Tabmums A.1 — Apudmerndni GyHKIT 171 JaHUX 31 3BUYAHOI0 TOYHICTIO

Im'st pynkmii ITapamerpu PesynbTar ITpu3HaueHHs
_mm_add_ss _ml128a, _ ml28b . ml28 r[0] = a[0] Q b[0]
_mm_sub_ss rii]=a[i], 1=1..3
_mm_mul_ss Q={+-*1}
_mm_div_ss
_mm_add_ps __ml128a,__ml28b . ml128 r[i] = a[i] Q bl[i]
_mm_sub_ps i=0.3
_mm_mul_ps Q={+-*%1}
_mm_div_ps
_mm_hadd_ps _ml28a,_ mi28b _mi28 r[0] = a[0]+ a[1];
(SSEJ) r[1] = a[2]+ a[3];
r[2] = b[0]+ b[1];
r[3] = b[2]+ b[3];
_mm_hsub_ps _ml28a,_ mi28b _mi28 r[0] = a[0]- a[1];
(SSEJ) r[1] = a[2]- a[3];
r[2] = b[0]- b[1];
r[3] = b[2]- b[3];
_mm_addsub_ps | __m128 a, . ml128 r[0] = a[0]-b][0],
(sse3d) __m128b, r[1] - a[l]+b[l],
r[2] = a[2]-b[2],
r[3] = a[3]+b[3],
_mm_sqrt_ss __ml28a ~ ml28 1[0] = Va[0]
r[i]=a[i],i=1..3
_mm_sqrt_ps __ml28a _ ml28 t[i]=Va[i], i=0..3
_mm_rcp_ss __ml28a ~.ml28 r[0] = 1/a]0]
r[i]=a[i],i=1..3
_mm_rcp_ps __ml28a _ml128 r[i] = 1/a[i]
r[i]=a[i],i=0..3
_mm_rsqrt_ss __ml28a ~.ml28 r[0] = 1/va[0]
r[i]=a[i],i=1..3
_mm_rsqrt_ps __ml28a ~.ml28 r[i] = 1/vali]
i=0.3
_mm_min_ss __ml128a,_ ml28Db _ . ml28 r[0] = min (a[0],b[0])
r[i]=a[i],i=1..3
_mm_min_ps . m128a,_ _ml28b _ml128 r[i] = min (a[i],b[i])
i=0.3
_mm_max_ss __ml28a,_ ml28Db _ . ml128 r[0] = max (a[0],b[0])
r[i]=a[i],i=1..3
_mm_max _ps __ml128a, _ml28b __m128 r[i] = max (a[i],b[i]),1=0..3
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Tabmuus A.2 — Apudmetnyni QyHKIT A7 TaHUX 3 TOABIHHOIO TOUYHICTIO

Im'st pysKIiT [Tapamerpu Pesynbrar [Ipu3HaueHHs
_mm_add_sd ~ ml128da, m128db | m128d R[0] = a[0] Q b[0]
_mm_sub_sd r[1]=a[1]
_mm_mul_sd Q={+-*1}
_mm_div_sd
_mm_add_pd _ ml128da, m128db | m128d R[i] = a[i] Q b[i]
_mm_sub_pd i=0.1
_mm_mul_pd Q={+-*1}
_mm_div_pd
_mm_hadd_pd _ ml128da, m128db | m128d R[0] = a[0]+ a[1];
R[1] = b[O]+ b[1];
_mm_hsub_pd __ml128da, m128db | m128d R[0] = a[0]- a[1];
R[1] = b[0] b[1];
_mm_addsub_pd _m128d a, __m128d R[0] = a[0]-b[0],
(sse3) _m128d b, R[1] = a[1]+b[1],
_mm_sqrt_sd __ml28da __m128d r[0] = va[0]
R[1]=a[1]
_mm_sqrt_pd __ml28da __m128d r[i] = va[i]
i=0.1
_mm_rcp_sd __ml28da __m128d r[0] = 1/a]0]
R[1]=a[1]
_mm_rcp_pd __ml28da __m128d r[i] = 1/a[i]
i=0.1
_mm_rsqrt_sd __ml28da __m128d r[0] = 1/va[0]
R[1]=a[1]
_mm_rsqrt_pd __ml28da __m128d r[i] = 1/vali]
i=0.1
_mm_min_sd __ml128da, m128db | mi128d r[0] = ® (a[0],b[0])
~mm_max_sd R[1]= a[1] (®- min,max)
_mm_min_pd __ml28da, _ml128db | __m128d r[i] = © (a[i],b[i])
_mm_max_pd i =0..1 (®- min,max)
Tabmung A.3 — @yHkii 1o6iToBoi 00poOKH
Im'st pyHKIit ITapamerpu Pesynprar [Ipu3HadeHHs
_mm_and_ps __ml128a,__ml28b _ ml28 r=a&hb
_mm_and_pd
_mm_or_ps __ml128a,__ml28b _ ml28 r=alb
_mm_or_pd
_mm_xor_ps __ml28a, _ ml28b _ ml28 r=a”b
_mm_xor_pd
_mm_andnot_ps __ml28a, ml28b . m128 r=~a&Db
_mm_andnot_pd

Tabmuns A.4 — OyHKIIT HOPIBHAHHA

‘ Im's ynkii

\ ITapameTrpu

| Pesynprar | [pusHaueHns
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_mm_cmp<ymoea>_ss __ml128a,__ml28b __m128 r[0]= (a[0]B b[0]) ?
OxfFfFffff: 0
r[i]=a[i] (i=1..3)
_mm_cmp<ymo8a>_ps __ml128a,__ml28b __m128 r[i]= (a[i] B b[i]) ?
OxFfFfffff : O
(1=0.3)
_mm_cmp<ymosa>_sd _ ml128da, ml128db |_ml28d |r[0]= (a[0] B b[O]) ?
OxfFFffff: 0
rli]=a[i] (i=1)
_mm_cmp<ymoea>_pd _ml128da,  ml128db |_m128d |r[i]= (a[i] B Db[i]) ?
OxFfFfffff : O
(1=0.1)
_mm_comi< ymosa >_SS _ ml128da, ml128db | _m128d | (a[0] B b[0])? 1:0
_mm_ucomi< ymosa >_SS
_mm_comi< ymosa >_sd
_mm_ucomi< ymosa > sd

B - ymoBa nmopiBHAHHS

Tabmuns A.5 — @yskuii ans neperBopenns ganux. Jlani tuny float/ double

Im'st pynKIil ITapamerpu Pesynprar IIpn3HadeHHs
_mm_cvtss_si32 __ml28a int r =a [0]
_mm_cvttss_si32
_mm_cvtps_pi32 __ml28a __m64 r[i] =a [i]
_mm_cvttps_pi32 (1=0.1)
_mm_cvtsi32_ss __ml28a,inth _ml28 r[0]= (float)b

rli]=a[i]; (i=1.. 3)
_mm _cvtsi64 ss _ ml28 a, _ int64 b | ml28 r[O]: (ﬂoat)b

r[i]=a[i]; (i=1.. 3)
_mm_cvtpi32_ps __ml28a,_m64b _mi28 r[0]= (float)b[0]

r[1]= (float)b[1]

r[2]= a[2]; r[3]=a[3];
_mm_cvtpil6 ps ~ ml28a, m64b _ ml28 r[i]= (float)b[i]

(1=0..3) (b [i] —short)
_mm_cvtpul6 ps ~_ml28a, m64b _ ml28 r[i]= (float)b[i]

(i=0..3)(b [i] - ushort)
_mm_cvtpi8_ps ~ ml28a, m64b _ ml28 r[i]= (float)b[i]

(i=0..3) (b[i] -char)
_mm_cvtpu8_ps ~_ml28a, m64b _ ml28 r[i]= (float)b[i]

(1=0..3) (b [i] - uchar)
_mm_cvitpi32x2_ps __m6d4a,_mé4b _ml128 r[i]= (float)a[i](i = 0.. 3)
_mm_cvtps_pil6 ~ml28 a __mb64 r[i]=(short)a[i](i = 0.. 3)
_mm_cvtps_pi8 _ml28 a __mb64 r[i]= (char)a[i],(i= 0.. 3)
—mm_cvtpd_ps __ml28d _ m128 r[0] = (float) a[0]

r[1] = (float) a[1]

rf2] =r[3]=0
_mm_cvtps_pd _ ml28 __m128d r[0]=(double) a[0]

r[1] = (double) a[1]
_mm_cvtepi32_pd __m128i __m128d r[0]=(double) a[0]

r[1] = (double) a[1]
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Im'st pyHKITIT [Tapamerpu Pesynprar [TpusHaueHHs
—mm_cvtpd_epi32 __ml28d _ m128i r[0] = (int) a[0]
_mm_cvttpd_epi32 r[1] = (int) a[1]

r[2] =r[3]=0

Oxpyrnenss/ Y CikaHHS
—mm_cvtsd_si32 __ml28d int r[0] = (int) a[0]
_mm_cvttsd si32 Oxpyraeuus/ Y CikaHHsI
_mm_cvtsd_ss ~ ml28a, ml128db | _ mil28 r[0]= (float) b[0]

r[1]=a[1];

r[2]=a[2];

r[3]=a[3]
_mm_cvtsi32_sd __m128da, intb __m128d r[0]= (double) b

r[1]=a[1]
_mm_cvtss_sd ~ ml28da, ml28b | m128d r[0]= (double) b[0]

r[1]=a[1]
_mm_cvtepi32_ps __m128i _ ml28 r[i]=(float) a[i]

(i=0..3)
_mm_cvtps_epi32 __ml28a __m128i r[i]=(int) a[i]
_mm_cvttps_epi32 (1=0.3)

OxpyrneHHs/ Y cikaHHs
_mm_cvtpd_pi32 A __mo64 r[i] = (int) a[i] (i= 0, 1)
_mm_cvitpd_pi32 OxpyrnenHs/ Y cikaHHs
_mm_cvtpi32_pd __mb4a __ml28d r[i] = (double) a[i] (i=0,

1)

Tabmuis A.6 — Oyskii nis okpyriaeHss, SSE4

Im'st pynKIil [Tapamerpu Pesynbrar [Ipu3HaueHHs
_mm_round_ss __ml28 a, _.mi28 r[0]=rnd (b[0])
— ml128 b, r[i] = a[i]
const int cntrl i=1.3
_mm_round_ps __ml28a, ~.ml28 r[i]J=rnd (a[i])
const int cntrl 1=0.3
_mm_round_sd ~m128d a, __ml28d r[0]=rnd (b[0])
__m128d b, r[1] = a[1]
const int cntrl
_mm_round_pd __m128d a, _ml128 r[i]=rnd (a[i])
const int cntrl i=0.1
Tabmung A.7 — OyHKIIT 115 KepyBaHHS KelleM
Im'st pyHKIiT ITapamerpu Pesynbrar [Ipu3HadeHHs
_mm_stream_ps float *p, __mil28a *p=a
(p - BupiBHSIHUIT)
_mm_stream_ss float *p,  mil28a *p =a[0]
(p - BUpiBHSHUIN)
_mm_stream_sd double * p, _m128d a *p = a[0]

(p - BuUpiBHSHUIN)

_mm_stream_pd
(SSE2)

double * p,  _ml28a

*p = a (p - BupiBHIHHI)

Tabmuus A.8 — @yHKIIT 1715 iHiNiami3alii Ta 3aBaHTaXeHHs OJIOKY IaHUX 3 MAaCHBY

Im's ynkii

ITapameTrpu

PesynbTar

[Ipn3HadeHHs

~mm_load_ss

float * p

_ ml28

r[0] = *p:r[i]=0(i= 1..3)
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Im'st pyHKITIT [Tapamerpu Pesynbprar [TpuszHaueHHs
_mm_loadl ps float * p __m128 r[i] = *p;
_mm_load psl
_mm_load_ps float * p _mi28 r[i] = p[i]; (1=0..3)
_mm_loadu_ps
_mm_loadr_ps float * p _m128 r[i] = p[3 -i]; (1=0..3)
_mm_loadh_pi __ml28a, m64*p . ml28 r[0]=a[0]; r[1]=a[1]
r[2]=p[0]; r[3]=p[1]
_mm_loadl_pi __ml28a, m64*p . ml28 r[0]=p[0]; r[1]=p[1]
r[2]=a[2]; r[3]=a[3]
_mm_loadl_ps __m128 a, float *p _ml28 r[0] = p[O]; r[1] = p[1]
r[2] = a[2]; r[3] = a[3]
_mm_loadh_ps __m128 a, float *p __m128 r[0] = a[0]; r[1] = a[1]
r[2] = p[0]; r[3] = p[1]
_mm_store_ss float *p, ml28a HEeMae p[0]= a[0]
_mm_storeh_pi __m64*p, ml28a Hemae p[0] = a[2]; p[1] = a[3]
_mm_storel_pi __m64*p, ml28a Hemae p[0] = a[0]; p[1] = a[1]
_mm_storer_ps Float*p, mil28a Hemae p[i] =a[3 -i]
_mm_store_ps float * p, __ml28a Hemae p[i] = a[i];
_mm_storeu_ps (p - He BUPIBHSHMIA)
_mm_storel ps float *p,  mil28a HEMae p[i]=a[0];i=0..3
_mm_store_psl
_mm_store_pd float *p,  mil28a Hemae p[i] = a[i]) (i=0..3)
_mm_storeu_pd
_mm_storer_pd double *p, ml28a Hemae p[i] =a[l1-i]) (i=0.1)
_mm_set_ss float a _ m128 r[0]=a; r[i]=0(i=1..3)
_mm_setl ps float a ~.ml28 r[i] = a; (i=0..3)
_mm_set psl
_mm_set_ps float z, float y, float x, | __m128 r[0] = w; r[1] = x;
float w 2] =y, r[3]=z
_mm_setr_ps float z, float y, float x, | _ m128 r[0] =z; r[1] = ;
float w rM2] =x; r[3] =w
_mm_setzero_ps Hewmae __ml28 r=0
_mm_move_sd __ml28a, mil28b . ml28 r[0]= b[O0]; r[1]= a[1]
_mm_move_Sss __ml28a, mil28hb _m128 r[0]= b[O]; r[1]= a]1]
Tabmuug A.9 — CnenianbHi QyHKIIT
Im'st pyHKIiT [Tapamerpu Pesynprar IIpusHaueHHs
_mm_shuffle_ps _ml28a, __ ml28 b, int| __m128 r[0] = a[w]; r [1] = a [X];
mask r[2] = b[y]; r[3] = b [Z]
_mm_shuffle_pd _m128d a, _ m128d b, | _ m128 r[0] = a[yl]; r [1] = b [X];
int mask
_mm_unpackhi_ps __ml28a,__ml28b __ml28 r[0]=a[2]
r[1]= b[2]
r[2]= a[3]
r[3]= b[3]
_mm_unpackhi_pd _ml28da,__mi28db | _ml28d r[0]=a[1]
r[1]= b[1]
_mm_unpacklo_ps __ml28a,__ml28b __mil28 r[0]=a[0]
r[1]= b[0]
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Im'st pyHKITIT [TapameTrpu Pesynprar [TpusHaueHHs
r[2]=a[1]
r[3]=b[1]
_mm_unpacklo_pd __ml128da, __ml128db |__ml28d r[0]=a[0]
r[1]=b[0]
_mm_movehl_ps __ml128a, mil28b __ml28 r[3]=a[3]
r[2]=a[2]
r[1]=b[3]
r[0]=b[2]
_mm_movehl_pd __ml128da, __ml128db |__ml28d r[1]=a[1]
r[0]=b[1]
_mm_movelh_ps __ml128a, mil28b __m128 r[3]=b[1]
r[2]=b[0]
rl1]=a[l]
r[0]=a[0]
_mm_movelh_pd _ml28da, __mil28db | _ml28d r[1]=b[0]
r[0]=a[0]
_mm_movemask_ps __ml28a int r = ((sign(a[3])) <<3)|
((sign® (a[2])) <<2) |
((sign(a[1])) <<1)|
((sign(a[0]))
_mm_movemask_pd __ml28da int r = ((sign(a[1])) <<1)|
((sign(a[0]))
JOIOATOK b
SSE ¢yHkil ams poObOTH 3 IIUTUMHU YHCIIaMU
Tabmung b.1 — Oynkiii 3aBaHTaXKEHHS
Im'st pyHKii [Tapamerpu Pesynbrar | [IpusHayeHHs
_mm_load_si128 __m128i const* ~ ml128i | r="*pa
_mm_loadu_sil128 __m128i const* _ m128i r=*pa
_mm_lddqu_si128 __m128i const*pa _ ml128i | r="*pa;
(SSE3) SIkio azpeca BHPIBHSIHA, TO
IPOCTO KOIIIOE
_mm_loadl_epi64 _m128i const* _ m128i | r[0] =pal0]; r [1] =0;
_mm_stream_sil28 _ _m128i*pa, ml128ib *pa=Db
(6e3 BUKOPHUCTAHHS
MIPOMIKHUX KellliB)
_mm_stream_load_si1l28 | m128i* pa __m128i r="*pa

(SSE4)

3

0 11t MO3UTHUBHUX (3HAKOBHH OIT YKCa)
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Im'st hynHKIil [TapameTrpu Pesynprar | [lpusnaueHus
_mm_store si128 _ m128i*p, m128ia *p=a,
_mm_storeu_si128 _ m128i*p, ml28ia *p =a;
_mm_storel_epi64 _ m128i*p, ml28ia p[0] = a [0];
_mm_move_epi64 __ ml28ia _ m128i
_mm_movpi64_epi64 __m64 _m128i |r[0]=4a;r[1]=0
_mm_movepi64 pi64 __ ml28ia __mb64 r = a[0]
Tabmuus B.2 — Apudmernuni ¢pyHkmii
Im'st pynHKIii [TapameTpu PesynbTar [Tpusnauenns
_mm_add_epi8 __ml128ia,_ ml128ib | _mil28i r[i]=a[i]+b[i]; (i=0..15);
_mm_add_epil6 r[i]=a[i]+b[i]; (i=0..7);
_mm_add_epi32 rli]=a[i]+b[i]; (i=0..3);
_mm_add_epi64 r[i]=a[i]+b[i]; (i=0..1);
_mm_adds_epi8 _ ml128ia,_ m128ib | __ ml28i, r[i]=a[i]+b[i]; (i=0..15);
_mm_adds_epil6 Hacwuenns | r[i]=a[i]+b[i]; (i=0..7);
_mm_adds_epu8 _ml128ia,_ m128ib | __ml28i r[i]=a[i]+b[i]; (i=0..15);
_mm_adds_epul6 Hacwuenns | r[i]=a[i]+b[i]; (i=0..7);
_mm_hadd_epil6 _ m128i a,_ ml128i b|_mi128i r[i]=a[2i]+a[2i+1]; (i=0..3);
_mm_hadds_epil6 (sssel) r[i+4]=b[2i]+b[2i+1];i=0..3;
_mm_hadd_epi32 __ml128ia, ml28ib | _mi128i r[i]=a[2i]+a[2i+1]; (i=0..1);
(ssse3) r[i+2]=b[2i]+b[2i+1];(i=0,1)
_mm_avg_epu8 __ml128ia, ml28ib | _mi128i r[i]=(a[i]+bl[i]) / 2; (i=0..15);
_mm_avg_epul6 r[i]=(a[i]+b[i]) / 2; (i=0..7);
_mm_sub_epi8 __ml128ia, ml28ib | _mi128i r[i]=a[i]-b[i]; (i=0..15);
_mm_sub_epil6 r[i]=a[i]-b[i]; (i=0..7);
_mm_sub_ep32 r[i]=a[i]-bl[i]; (i=0..3);
_mm_sub_ep64 r[i]=a[i]-b[i]; (i=0..1);
_mm_subs_epi8 __ml28ia, ml28ib | _mil28i r[i]=a[i]-b[i]; (i=0..15);
_mm_subs_epil6 r[i]=a[i]-b[i]; (i=0..7);
_mm_subs_epu8 __ml28ia, ml28ib | _m128i r[i]=a[i]-b[i]; (i=0..15);
_mm_subs_epul6 r[i]=a[i]-b[i]; (i=0..7);
_mm_hsub_epil6 __ml28ia, ml28ib | _mi128i r[i]=a[2i]-a[2i+1]; (i=0..3);
_mm_hsubs_epil6 r[i+4]=b[2i]-b[2i+1];
(SSSE3) (i=0..3);
_mm_hsub_epi32 _ml28ia,_ m128ib | __ ml28i r[i]=a[2i]-a[2i+1]; (i=0..1);
(SSSE3) r[i+2]=b[2i]-b[2i+1];(i=0..1)
_mm_sad_epu8 _ml28ia,__ mi28ib | __ml28i r[0]= Yabs (a[i] - b[i]);
i=0.7;ri]=0 (i=1..3)
r[4]= Y abs (a[8+i] -b[8 +i]);
i=0.7;
r[i]=0 (i = 5..7)
_mm_madd_epil6; _ml28ia,_ m128ib | __ ml28i r[i]=(a[2i] * b[2i]) +
(a[2i+1] * b[2i+1])(i = 0..3)
_mm_maddubs_epil6 _ml28ia,_ m128ib | __ml28i r[i]=sat (a[2i] * b[2i] +
(SSSE3) a[2i+1] * b[2i+1]) (i =0..7)
_mm_mulhi_epil6 _ml28ia, m128ib | _ml28i rli]=high(a[i] * b[i]); i=0, 7
~mm_mullo_epil6 __ml28ia,_ _m128ib | _m128i r[i]=low(a[i] * b[i]); i= 0,7,
_mm_mullo_epi32 r[i]J=low(a[i] * b[i]); i=0, 3,
(SSE4)
_mm_mulhi_epul6 _ml28ia, m128ib | _ml28i r[i]=high(a[i] * b[i]);i = 0,7
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Im'st hynHKIil [TapameTrpu Pesynbprar [TpusHaveHHs

_mm_mul_epi32 __ml128ia,_ ml128ib | __mi28i r[0] = low(a[0] * b[0]);

_mm_mul_epu32 r[1] = high(a[0] * b[0]);

(SSE4) r[2] = low(a[2] * b[2]);

r[3] = high (a[2] * b[2]);
_mm_mulhrs_epil6 __ml128ia,_ ml128ib | __mi28i r[i]=short(((a[i]*b[i])+
0x4000) >> 15)

_mm_min_epi8(16,32) _ m128i a,_ ml128i b|__mil28i r[i]=min (a[i], b[i]);

_mm_max_epi8(16,32) | (SSE4) r[i]l=max (a[i], b[i]);

_mm_min_epu8(16,32) (int, unsigned)

_mm_max_epu8(16,32)

Ta6muus b.3 — Oyskii s podotu 3 6itamu

Im'st pynHKIii [TapameTpu PesynbTar [Tpuznauenns

_mm_xor_sil28 __m128i a, | __ml28i r=a”b
~ ml28ib

_mm_and_si128 __m128i a, | __ml28i r=a&b
~ ml28ib

_mm_or_sil28 _ m128i a, | __mi28i r=alb
~ ml28ib

_mm_andnot_si128 __m128i a, | __ml28i r=a&-b
~ ml28ib

_mm_slli_si128 __m128i a, __m128i r=a<<c
intc

_mm_slli_epil6 __m128i a, __ml128i rli] =ali]<<c;i=0.7
intc

_mm_sll_epil6 __ m128i a, | __ml28i r[i] =a[i]J<< b[0];i=0..7
__ml28ib

_mm_slli_epi32 __m128i a, __m128i rli]=a[i]J<<c;i=0.3
intc

_mm_sll_epi32 __ m128i a, | __ml28i r[i] =a[i]J<<b[0];i=0..3
__ml28ib

_mm_slli_epi64 __m128i a, __m128i rli] =a[i]J<<c;i=0.1
intc

_mm_sll_epi64 __m128i a, | __ml28i r[i] =a[i]J<<b[0];i=0..1
__ml28ib

_mm_srai_epil6 __m128i a, __m128i rli]=al[i]>>c;i=0.7
intc (int)

_mm_sra_epil6 __m128i a, | __ml28i r[i] =a[i]>>b[0];i=0..7
__ml28ib (int)

_mm_srai_epi32 __m128i a, __ml128i riil=ali]>>c;i=0.3
intc (int)

_mm_sra_epi32 __m128i a, | __ml28i r[i] =a[i]>>b[0];i=0..3
_ ml128ib (int)

_mm_srli_sil28 __m128i a, __ml128i r =a>>c; (unsigned)
intc

_mm_srli_epil6 __m128i a, __ml128i r[i] =a[i] >>c;i=0.7
intc (unsigned)

_mm_srl_epil6 __m128i a, | __ml28i r[i] =a[i]>>b[0];i=0..7
_ ml128ib (unsigned)
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Im'st hynHKIil [Tapamerpu Pesynbprar [TpusHaveHHs
_mm_srli_epi32 __m128ia, __m128i r[i] = a[i] >>c¢;i=0..3
intc (unsigned)
_mm_srl_epi32 __m128i a, | __ml28i r[i] =a[i]>>b[0];1=0..3
_ ml28ib (unsigned)
_mm_srli_epi64 __m128i a, __m128i rliil=ali]>>c;i=0.1
intc (unsigned)
_mm_srli_epi64 __m128i a, | __ml28i r[i] =a[i]>>b[0];1=0..1
_ ml28ib (unsigned)
Tabmuus b.4 — Oynkuii NOpiBHAHHS JaHUX
Im'st pyHKIIT [TapameTpu PesynbTar [Tpr3HaueHHs
_mm_cmp __mi128ia,_ mi128ib __m128i r[i]= a[i] q b[i]? -1:0
<Vmosa>_epi8 (i=0..15)
_mm_cmp __mi128ia,_ mi128ib __m128i r[i]= a[i] q b[i]? -1:0
<Vmosa> epil6 (i=0.7)
_mm_cmp __ml28ia,_ mi128ib __m128i r[i]= a[i] q b[i]? -1:0
<Vmosa>_epi32 (i=0..3)
_mm_cmp<Vmosa>_epi | __ml28ia,_ ml28ib __m128i r[i]= a[i] q b[i]? -1:0
64 (SSE4)
_mm_testz_sil28 __ml128ia,_ ml28ib int r=(a&b) ==
SSE4
_mm_testc_si128 __ml128ia,_ _ml28ib int r=(a==b)? 1.0
SSE4
_mm_testnzc_sil28 __ml128ia,_ _ml28ib int ZF=(a&hb)==
SSE4 CF=(~a&b)==
r=~ZF & ~CF
Tabmuusg b.5 — @ynkuii A5 ynakyBaHHS Ta po3MaKyBaHHs
Im'st pyHkmii [Tapamerpu Pesynprar | [IpusHaueHHs
_mm_packs_epil6 __m128i a, (short) _m128i | r[i] = sat (a[i]);
__m128i b (short) (char) r[8 +i] = sat (b[i]);
i=0.7
_mm_packs_epi32 __m128i a, (int) _m128i | r[i] = sat (a[i]);
__m128i b (int) (short) r[4 +i] = sat (b[i]);
i=0.3
_mm_packus_epil6 __ml28i a, (short) _m128i | r[i] = sat (a[i]);
__m128i b (short) (char) r[8 +i] = usat (b[i]);
i=0.7
_mm_unpackhi_epi8 __m128i a, __m128i | Ha mapHi Micls CTaBJIATHCS
mm_unpackhi_epil6 __ml28ib crapuri 6;oku a. Ha HenmapHi
mm_unpackhi_epi32 b
mm_unpackhi_epi64
_mm_unpacklo_epi8 __m128i a, __m128i | Ha mapHi Micus CTaBISATHCS
_mm_unpacklo_epil6 __ml28ib Moyommr  Omoku a@. Ha
_mm_unpacklo_epi32 HernapHi b
_mm_unpacklo_epi64
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Ta6mums b.6 — OyHKIii qu1s iHiiam3anii JaHux

Im'st pynKmii [Tapamerpu Pesynbrar | [lpuzHaueHHs
_mm_set_epi64 __m64al, mb64a0 _ m128i | r[0]=a0;r[1] =al;
_mm_setr_epi64 r[0] = al; r [1] = a0;
_mm_set_epi32 inta3, inta2, intal, _ m128i | r[0]=a0; ... r[3] =a3;
_mm_setr_epi32 int a0 r[0] = a3; ... r[3] = a0;
_mm_set_epil6 short a7, short a6, ..., | __m128i | r[0] =a0;...r[7]=a7,
_mm_setr_epil6 short a0 r[0] =a7; ...r [7] = a0;
_mm_set_epi8 char al5, char al4, ..., | __m128i | r[0] =a0; ...r[15] = al5;
_mm_setr_epi8 char a0 r[0] = al5; ... r [15] = a0;
_mm_setl epi64 __m64 a, _ m128i rfi]=a; (i=0,1)
_mm_setl epil6 short a ~ ml128i |r[i]=a;(i=0,7)
_mm_setl epi8 char a _ ml128i |r[i]=a;(i=0,15)
_mm_setzero_sil28 ~ ml128i |[r=0
Tabmuns b.7 — Oyakuii 1714 nepeMinryBaHHs TaHUX
Im's pynkmii ITapamerpu Pesynbrar [Ipu3naueHnns
_mm_shufflehi_epil6 __ml28ia, Y crapmux 4 miBciIoOBax
int mask 3MiHa 10 MacIii.
_MM_SHUFFLE(z, y, X, w)
_mm_shufflelo_epil6 __m128ia, YV Momogmux 4 miBCIOBax
int mask 3MIHA [0 MacIli
_MM_SHUFFLE(z, y, X, w)
_mm_shuffle_epi32 __m128ia, __ml128i 3mina 4-x 0aHTOBHX CIIIB TIO
int mask Maciri
_MM_SHUFFLE(z, y, X, w)

Tabmauus b.8 — ®ynkuii a1 nepersopenns nanux

Im'st pyHKii ITapamerpu Pesynbrar [Ipu3HadeHHs

_mm_cvtsi32_sil28 int a _ ml128i r[0] = a; r[i] = 0; (i=1..3)

_mm_cvtsil28 si32 _ m128i int r = a[0]

_mm_cvtepi8_epil6 ~_ml28ia _ m128i r[2*i]=a[i];

(SSE4) r[2i+1]=a[i]<0?-1:0; (i=0..7)

_mm_cvtepu8_epil6 ~_ml28ia _ m128i r[2*i]=a[i];

(SSE4) (short) (char) r[2i+1]= 0; (i=0..7)

Im'st pyHKii ITapamerpu Pesynbrar IIpu3HaueHHs

_mm_cvtepi8_epi32 ~ ml28ia __m128i r[4*i]=a[i];

(SSE4) r[4i+j]=a[i]<0?-1:0;(i=0..3)
(1=1..3)

_mm_cvtepu8_epi32 __ml28ia __m128i r[4*i]=a[i];

(SSE4) r[4i+j]=0; (i=0..3) (j=1..3)

_mm_cvtepi8_epi64 ~ ml28ia __m128i r[4*i]=a[i];

(SSE4) r[4i+j]=a[i]<0?-1:0;(i=0..1)
(=1..7)
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Im'st hynHKIil [Tapamerpu Pesynbprar [TpusHaveHHs

_mm_cvtepu8_epi64 __ml28ia __m128i r[4*i]=a[i];

(SSE4) r[4i+j]=0; (i=0..1) (j=1..7)

_mm_cvtepil6_epi32 | ml28ia __m128i r[2*i]=a[i];

(SSE4) rl2i+1]=alil<  0?  -1:0;
(i=0..3)

_mm_cvtepul6 epi32 | ml28ia _ m128i r[2*i]=a[i];

(SSE4) r[2i+1]= 0; (i=0..3)

_mm_cvtepil6 _epi64 |  ml28ia __m128i r[4*i]=a[i];

(SSE4) r[2i+j]=a[il<  0? -1:0;
(i=0..1) (j=1..3)

_mm_cvtepul6_epi64 | ml28ia __m128i r[4*i]=a[i];

(SSE4) r[2i+j]=0; (i=0..1) (j=1..3)

_mm_cvtepi32_epi64 | ml28ia __ m128i r[2*i]=a[i];

(SSE4) r2i+1]=afil<  0?  -1:0;
(i=0..1)

_mm_cvtepu32_epi64 | ml28ia __m128i r[2*i]=a[i];

(SSE4) r[2i+1]= 0; (i=0..1)

Tabmuusgs B.9 — Inmi ¢yskuii (103BOAAIOTE OTPHMATH OKpEMHiIl KOMIIOHEHT 3 OIIOKY
JaHuX, a00 MepecTaBUTH iX BiJNMOBIIHO 3aJJAHOMY MOPSIIKY)

Im'st pysKii [Tapamerpu Pesynbrar | [lpuzHaueHHs
_mm_movemask_epi8 ( ml28i g |Int 3HaKOBI PO3psIIM KOKHOTO OaiTa
- 3aMUCYIOTHCA B I
_mm_maskmoveu_si128 __m128i a, _ m128i | if (b[i] <0)p[i] = a[i];
__ml28ib, (i=0.15)
char*p
_mm_alignr_epi8 __ml28ia, __m128i | temp = ab; r=temp >>(c*8)
(SSSE3) __m128ib,
Constint ¢
_mm_blend_epil6 __ml28ia, _mi128i | r[i]=(mask>>i)&1?
(ssed) __m128ib, a[i] : b[i] (i=0..7)
Const int mask (mask - 8 6iT)
_mm_blendv_epi8 __m128i a, _m128i | r[i]=mask[i]&0x80?
(ssed) __m128ib, a[i] : b[0] (i=0..15)
_m128i mask (mask - 16 6aiiT)
_mm_insert_epi8 __ml28ia, ~ m128i | r[i]=(ndx ==1)?b: a]i]
_mm_insert_epil6 int b,
_mm_insert_epi32, (sse4) | const int ndx
_mm_extract_epi8 __ml128ia, Int if (ndx >max) ndx = max;
_mm_extract_epil6 const int ndx r =a[ndx]
_mm_extract epi32 (sse4)
_mm_packus_epi32 __ml28ia, _ mi128i |[r[i]=(a[i]<0)?0:
(ssed) ~ ml28ib ((a[i]>0xffff) ? Oxffff : a[i]) (i =
(int) 0..3); r[4 +i]= (b[i] <0)?20:
((b[i]>0xffff)?20xffff : b[i])
(1=0..3)
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Im'st pynkmii [Tapamerpu Pesynbrar | [lpuzHaueHus
_mm_mpsadbw_epu8 __m128i _mi128i |i=(mask>>2)&1 *4
(ssed) a,(uchar) Short J = (mask&3)*4
__m128i for(k=0;k<8;k=k+1){
b,(uchar) t[0]=abs(a[i+k+0]-b[j+0])
const int mask (3 t[1]=abs(a[i+k+1]-b[j+1])
0iTn) t[2]=abs(a[i+k+2]-b[j+2])
t[3]=abs(a[i+k+3]-b[j+3])
rIKI=t[O]+t[1]+t[2] +t[3];
}
_mm_extracti_si64 __m128ia, __m128i | BuxineHHs 3a1aHOl KiTbKOCTI OiT
(SSE4a) int Length, 3.4
int Index
_mm_extract_si64 ~_m128i a, _ m128i | Te x, mo monepeans (QyHKIIs,
(SSE4a) ~ ml28ib ane b[0] = Length +(Index << 8)
_mm_inserti_si64 __m128ia, __m128i | BcraBka B a 6iTiB 3 b
(SSE4a) __ml28ib
int Length,
int Index
_mm_insert_si64 __m128ia, __m128i | BcraBka B a 6iTiB 3 b.
(SSE4a) __ml28ib Length = (b>> 72) %64
— Index Index = (b>> 64) %64
JIOJJATOK B
AVX(AVX2) byskii
Ta6uus B.1 — ®yukuii AVX(AVX2)*
Im'st pyHkmii ITapamerpu Pesynprar | [IpusHadeHHs
zeroall - 3HaYeHHSX ycix YMM
perictpiB = 0
zeroupper 3HaueHHsAX ycix XMM pericTpis
3anumIaeThes 0e3 3MiH, cTapiia
yacTUHa pericTpiB = 0
broadcast_ss, float const *p __m256 [MomuprorTh 3HAYCHHS
broadcast_sd, double const * __m256d | mepmioro JaHOTO BiAMOBIIHOTO
broadcast_ps, __m128 const * __m256 TUIYy Ha yCi KOMIIOHEHTH OJIOKY
broadcast_pd, __m128dconst* | __m256d | pesymbrary
_mm_broadcastss_ps, __ml28 __ml128 (aHi 3 MIABarOYOI0 KPAITKOIO)
_mm_broadcastsd_pd, __ml28d __m128d
broadcastss_ps, _ ml28 ~.ml28
broadcastsd_pd _ m128d _ ml128d

* Tyt HaBezeHi Tinbku Ti QyHkmii. sxi € B AVX(AVX2) i Bigcytri B SSE. JIyist ckopoueHHS
iMeHl (QYHKII, SIKIIO BOHA MOYMHAETHCA 3 _MM256_, meil mpedikc HE MHUINETHCS, HAIPHKIAT

¢ynxkuii broadcast_ss Biamoinae ¢pynkiis _mmz256_broadcast_ss
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_mm_broadcastb_epi8 __m128i __m128i | [TomupomTh 3HAYEHHS
_mm_broadcastw_epil6 __m128i __m128i MEPIIOTO JAaHOTO BiAMOBITHOTO
_mm_broadcastd_epi32 __m128i _ m128i | Tumy Ha yci KOMIIOHEHTH OJIOKY
_mm_broadcastq_epi64 _ m128i __m128i | pesyabTary
broadcastb_epi8 __ m128i _ m256i | (wim gaxi)
broadcastw_epil6 __m128i __m256i
broadcastd_epi32 _ m128i __m256i
broadcastq_epi64 __m128i __m256i
broadcastsi1l28 si256 _ m128i __m256i
maskload_ps float *, _ m256i | _ m256 3aBaHTa)KCHHS B AVX
maskload pd double*, m256i | _m256d | pesyiabrar 3HAYCHb, K1
maskload_epi32 int*,_ m256i __m256i | BiAmoOBifaOTh MOJSM MAacKH, B
maskload epi64 int64*,  m256i _ m256i | sxux 1 B crapmomy OiTi
maskstore_ps float*,  m256i, void 30epiraHHs B maM’sTi 3HAYCHb,
__m256 SIK1 BIIMOBIJAIOTH MOJIIM MACKH,
maskstore_pd double*,_m256i, B sikuX | B crapiiomy OiTi
__m256d
maskstore_epi32 int*,_ m256i,
__m256i
maskstore_epi64 int64*,__m256i,
__m256i
Im'st pysKii [Tapamerpu Pesynbrar | [lpuzHaueHHs
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mask_i32gather_ps

mask_i32gather_pd

mask_i64gather_ps_mm256

mask_i64gather_pd

mask_i32gather_epi32

mask_i32gather_epi64

mask_i64gather_epi32

mask_i64gather_epi64

_mm_mask_i32gather_epi32

_mm_mask_i32gather_epi64

_mm_mask_i64gather_epi32

_mm_mask_i64gather_epi64

__m256, float *,
__m256i,
__m256, int
__m256d,double*
_ m128i,
__m256d, int
_m128, float*,
__m256i,

_ . m128, int
__m256d,
double*,
__m256i,
__m256d, int
__m256i, int *,
__m256i,
__m256i, int
__m256i, int64 *,
_ m128i,
___m256i, int

_ m128i, int*,
__m256i,
__m128i, int
__m256i, int64 *,
__m256i,
__m256i, int

_ m128i, int*,
__m128i,
__m128i, int

. m128i, int64*,
__m128i,
__m128i, int

_ m128i, int*,
__m128i,
__m128i, int
__m128i, int64*,
__m128i,
__m128i, int

_ m256

_ m256d

_ mi128

_ m256d

__m256i

_ m256i

__m128i

__m256i

__ml128i

__m128i

__ml128i

__m128i

30uparoTh OJOK 3 TaM’siTi, TO
3aJlaHUM YMOBaM.

[lepmmii  mapamerp  3anae,
3BiAKK OpaTw JaHi, SKIIO yMOBa
HE BUKOHYETHCSI.

Hpyruit rapameTp 3a7ae
MOYaTKOBY aJpecy mam ATi;
Tperii  mapamerp  (index),
BUKOPHCTOBYETbCS pazoM 3 5
napamMeTpom

YerBeptuii mapamerp (Macka).
KomnitoBaTh, siKmio, crapiid 0it
KOMIIOHEHTa 1.

[I’stuit mapamerp (scale) —
po3Mip  OJHOTO  EJIEMEHTY.
dakTU4HE 3MINICHHS B TIaM’STi
nopisaroe index * scale
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i32gather_ps OyuKIii  BIAPI3HAIOTECA — Bif
i132gather_pd MOTIePEIHIX BiJICYTHICTIO MacKH,
KOIifoBaThH Tpeba B JHOOOMY
pa3i, Tomy Hemae 1 1 4
napameTpiB
fmadd_ps __m256 a, | __m256 a[i]*b[i]+c[i], i=0..7
fmsub_ps __m256 b, a[i]*b[i]-c[i], i=0..7
fnmadd_ps __m256¢c -a[i]*b[i]+c[i], i=0..7
fnmsub_ps -a[i]*b[i]-c[i], i=0..7
fmadd_pd __m256d a, | __m256 a[i]*b[i]+c[i], i=0..3
fmsub_pd __m256d b, a[i]*b[i]-c[i], i=0..3
fnmadd_pd __m256d c -a[i]*b[i]+c[i], i=0..3
fnmsub_pd -a[i]*b[i]-c[i], i=0..3
_mm_fmaddsub_ps __ml128 a, | __ml28 a[i]*b[i]-c[i](i = 2k + 1, k=0..3);
_mm_fmsubadd_ps _ ml28 b, a[i]*b[i]+c[i] (i = 2k, k=0..3)
__ml28¢c
_mm_fmaddsub_pd __m128d a, | __m128d | a[i]*b[i]-c[i](i = 2k + 1, k=0..1);
_mm_fmsubadd_pd __m128d b, a[i]*b[i]+c[i] (i = 2k, k=0..1)
_ ml28dc
testz_ps __m256 a, | Int r=(@&hbh)==0?1:0 (flag 2)
testc_ps __m256 b r=~(@&b)==0?1:0(flag C)
testnzc_ps r=(!flag Z) && (!flag C)? 1: 0
testz_pd __m256d a,
testc_pd ~ _m256d b
testnzc
testz_si256 __m256i a,
testnzc_si256 __m256ib
testc_si256
cmp_ss __m256 __m256 [TopiBHAHHS AaHUX, AKI 3a/aHi
cmp_ps __m256 HEePIIMMHU JIBOMAa OIEpaHIaMH.
Int OcranHilt  mapameTrp  3ajae
cmp_sd __m256d __m256d | yMOBY HOpPiBHSIHHSI.
cmp_pd __m256d [Mpuknax ymoBu:
int _CMP_NGT _US — He 6inbIie
extractf128 ps __m256, int __m128 BunineHHs  KOMIIOHEHTY 3
extractf128 pd __m256d, int _ m128d |3amanum  HOMepoMm  (HOMEp
extractf128_si256 __m256i, int __m128i | 3agaeTbcsi IpyruM HapaMeTpoM,
extractil28 si256 __m256i, int _ m128i | moxe Oyt 0, a6o 1)
permute2f128 ps __m256, __m256, | __m256 [MepemitryBanus ganux 3 1 ta 2
int napamertpiB. Ilapamerp 3 -
permute2f128_ pd __m256d, __m256d | macka — 8 6itiB. 4 Moo I OiTi
__m256d, int s QopMyBaHHS — mepIuoi
MOJIOBUHHU TMOJIB, cTapmil 3 —
permute2f128_si256 __m256i, __m256i Uit apyroi. Skmio crapimiiid OiT
permute2x128_si256 __m256i, int __m256i BiMMOBiAHOI  TeTpom 1 —
BIJIMOBIIHE TTOJIOBUHA JIOPIBHIOE
0, saxmo 0, To oOupaeThcs 3
nepuioro (mononmm 2 6ira =0,
1). A6o apyroro omepanay (2,
3)
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permute4x64 pd __m256d, int __m256d | IlepemirmnyroThes 64-6iTHi
permute4x64_epi64 ___m256i, int __m256i KOMITOHEHTH OJIoKy. Macka §
0iTiB, 3a/1a€ HOMEP JJIs1 KOJKHOTO
3 4-x OJIOKIB pe3yibTaTy
permutevar8x32_ps __m256,  m256i | __m256 [TepeminryroTbes 32-6iTH1
permutevar8x32_epi32 ___m256i, __m256i | komnonenTn Oyoky. KoxxHwuii
__M256i KOMIIOHEHT  MacKu  (Ipyrui
napameTp) 3amae micie
BIJIIIOBITHOTO KOMIIOHEHTA
pe3ynbTaTy
alignr_epi8 __m256i, __m256i | Momomuri  G6moku  gfhfvtnhsd
___m256i, int 00’€THYIOTBCST B OJUH OJIOK,

MOJIOAUN  OJIOK  HEepIIoro
JAHOTO CTAHOBUTHCS CTAPIIAM
O0J0KOM, a MOJOAIIMKA OJIOK
JPYTOro — MOJIO/IIITUM.
Bukonyetbcs iX 3CyB BIIpaBO Ha
KIIBKICTh OaMTIB, SIKI 3a4aI0ThCS
KoHCTaHTolo (3 mapamertp). 3
OTPUMAHOTO pe3yabTaty
3aJIMIIAETHC Tinbku 128 OiTiB,
SIK1 3aIUCYIOTHCS SIK MOJIOIIUHN
650K. AHanoriyHo (opMyeTbes
crapmii 128 6iTiB pe3ynbTary

74




