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- 06CcTOATENbHO O NOACYETE eAUHUNYHDbIX 6UTOB

S xoTen 6bl NnogapuTb coobulecTBy Xabpa cTaTbio, B KOTOPOM CTapakoch AaTb AOCTAaTOYHO MNOMHOE ONucaHne NoaXoA0B K anroputMam
noacyéra eaMHNYHbIX BUTOB B NMEpPeMEHHbIX pa3MepoM oT 8 A0 64 6UTOB. DTV anropuTMbl OTHOCATCS K pasaeny Tak Ha3biBaeMoW
«B6UTOBOV Marum» unu «6UTOBOIN anxMMMK», KOTOpasl 3aBOPaXMBAET CBOEN KPacoTOW M HEOYEBUAHOCTbIO MHOMMX MPOrpaMMUCTOB. S xouy
nokasaTb, YTO B OCHOBAax 3TOM anXMMUWN HET HUYErO C/I0XKHOMO, U Bbl A@Xe CMOXeTe pa3paboTaTb CO6CTBEHHbIE METOALI NOACYETA
eANHUYHbIX 6UTOB, NO3HAaKOMMUBLUNCH C PyHAAMEHTaNbHbIMU NPUEMaMU, COCTaBASAIOWMMN NOAOGHbIE anropUTMbI.

Mpexae yeM Mbl HA4YHEM, A cpa3y Xo4y NpeaynpeaunTb, UYTO 3TO CTaTbsi HE A1 HOBUYKOB B MPOrpaMMUpoBaHun. MHe HeobxoanMo, YTo6bI
unTaTenb B 06LWMX YepTax npeacrasnsn cebe npocrenwne 6utosbie onepaunm (MOGUTOBOE «U», KUIU»>, CABWUI), XOPOLLO Braaen
LWecCTHaauaTeEPUYHOM CUCTEMON CYMCNIEHNSA U AOCTATOMHO YBEPEHHO MOMb30Basnics BoObpaxeHneM, NpeacTaBnas B HEM He Bcerga KopoTkue
6uTOBbIE NOCNEenoBaTeNbHOCTU. 10 BO3MOXHOCTU, BCE ByaAeT ConpoBOXAATbCA KapTUHKAMM, HO CaMU NMOHUMAETe, OHU N1LWb YNpPOLLAIOT, HO
He 3aMeHsAT MonHoe npeacTaBeHne.

Bce onucaHHble NpuéMbl 6binM peannsoBaHbl Ha si3bike CU M NPOTECTMPOBaHbI B ABYX pexumax: 32 u 64 6uta. Takum obpasom, ans
6onee NOMHOrO MOHNMMaHUA cTaTb 6yaeT nyuywe, YTobbl Bbl XOTS 6bl NPUGAMU3UTENBHO NOHUManNM s3blk Cu. TecTMpoBaHWe NPOXoAUSI0 Ha
npoueccope Core 2 Duo E8400 @3GHz Ha 64-x 6uToBon Windows 7. 3mepeHune uncTtoro BpeMmeHn paboTbl NporpaMmm nNpoBoANNOCH C
NMOMOLLLIO YTUANTBI runexe. Bce ncxoaHble KOAbl OMUCbIBAEMbIX anropuTMOB AOCTYMHbI B apxuBe Ha SHAEKC AUCKe, UX KOMMUAALNS
nposepeHa ans komnunaropos Visual C++, Intel C++, GCC n CLang, Tak 4To B NpuHUMne, npobneM y Bac 6bITb HE AO/KHO, €C/TN KTO-TO
3ax04eT nepenpoBepuTb pe3ysbTaThl y cebs. Monb3osatenu Linux, AyMalo, nyylie MeHs 3HalT, Kak UM TeCTupoBaTb BpeMs paboThbl
nporpammbl y cebsi B cMcTemMe, NO3TOMY UM COBETOB He Aalo.

Cpeawu uuTaTenei, BO3MOXHO, 6ylyT Takne, KOMy Mpolle NOCMOTPETb BCE TO Xe caMoe Ha BMAeo. S 3anucan Takoe Buaeo (58 MUHYT), B
KOTOPOM B opMaTe Mpe3eHTauun U3NoXKeHO B TOYHOCTU BCE TO XKe CaMoe, YTO 6YAEeT HUXKE MO TEKCTY, HO MOXET HEMHOIO B APYroM CTuse,
6onee Cyxo 1 CTporo, TOrAa Kak TeKCT s NOMbITancs HEMHOrO OXMBUTb. M03TOMY U3yyaiiTe MaTepuan Tak, Kak KoMy yao6Hee.

Ceiivac 6yayT nocnenoBaTesibHO ONUCaHbl anrOPUTMbl, MOPOXAAEMbIE TEM MU UHBIM HABOPOM aNXMMUYECKUX NPUEMOB, B KaXXAOM
pasgene 6yaet Tabnuua cpaBHeHWsA BpeMeHn paboTbl ANS NepeMeHHbIX pa3sHoro pasMepa, a B kKoHue 6yaet csogHas Tabnuvua no scem
anroputMam. Bo Bcex anropmMtmax Mcnonb3yTCa NceBAOHUMbI ANs uncen 6e3 3Haka oT 8 A0 64 6uT.

typedef unsigned char u8;
typedef unsigned short int ulé6;
typedef unsigned int u32;

typedef unsigned long long u64;
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HauBHbI noaxon

OyeBWAHO, YTO 6MTOBAs aNXMMUSI MPUMEHSIETCS BOBCE He ANA TOro, Ytobbl 61MUCTaTh Ha cobecenoBaHMm, a C LEblo CyLWeCcTBEHHOro
YCKOPEHUS MPOrpaMM. YCKOPEHUS MO OTHOLLEHWIO K YeMy? 0 OTHOLWEHMWIO K TPUBUANbHbIM NPUEMaM, KOTOpble MOTYT NPUIATU B FrONOBY,
Korfa HeT BpeMeHu 6onee AeTasbHO BHUKHYTb B 3a4aqy. TakoBbIM NMPUEMOM U SBASIETCS HAUBHbIN MOAX0A K NOACYETY 6BUTOB: Mbl NPOCTO
«OTKYCbIBaeM» OT UMcia oAMH 6UT 3a APYrUM U CYMMUPYEM UX, NMOBTOPSIS NPOLEAYypY A0 TeX MOp, NOKa YAC/I0 HE CTAHET paBHbIM HYJIHO.

u8 CountOnes0 (u8 n) {
u8 res =0;
while (n) {
res += né&l;
n >>=1;
}

return res;

51 He BUXY CMbIC/1@ YTO-IM60 KOMMEHTMPOBATb B 3TOM TPUBUANIbHOM LiMKie. HEBOOPYXXEHHbIM B3r/IsiA0M SICHO, YTO eC/IN CTaplumnii 6ut
yncna n paeeH 1, TO UMKN BbIHYXAeH 6yaeT NponTUcb No BceM 6utam uncna, npexae yem aobepérca A0 cTapliero.

MeHss TN BXoAHOro napamerpa u8 Ha ul6, u32 n u64 Mbl nonyumMm 4 pasnuuHble GyHKUMKU. [laBaiTe NPOTECTUPYEM KaXAYH U3 HUX Ha
noToKe M3 2 4ucen, NogaBaeMbliX B XaOTUYHOM nopsake. MOoHATHO, 4To Ang u8 y Hac 256 pasnnyHbIX BXOAHbIX A@HHbIX, HO AN
eanHoobpasnst Mbl BCE paBHO MPOrOHSEM 2 ClyYalHbIX YMcen ANs BCEX 3TUX U BCeX noceayrowmnx GyHKUnii, Nnpuyém Bcerga B O4HOM U
TOM >e rnopsaake (3a Noapo6bHOCTSIMU MOXHO 06paTUTLCS K KoAYy y4ebHON NporpaMMbl U3 apxuea).

Bpems B Tabnuue HMXe ykas3aHo B ceKyHAax. [ TeCTMpoBaHus MporpamMma 3anyckanacb Tpuxabl U BbIbMpanocb cpeaHee BpeMs.
MorpewHocTb easa nu npesbliwaet 0,1 cekyHAbl. [epBbI cTonbel, oTpaxaeT pexum Komnunatopa (32-X 6UTOBbIN MCXOAHbLIN KOA unun 64-
X 6uToBbIN), Aanee 4 ctonbua oTBeYalT 3a 4 BapuaHTa BXOAHbIX AaHHbIX.

Pexxum us8 ulé u32 u64
x86 38,18 72,00 130,49 384,76
x64 37,72 71,51 131,47 227,46

Kak Mbl BUANM, CKOPOCTb paboTbl BMOSIHE 3aKOHOMEPHO BO3pacTaeT C POCTOM pa3Mepa BXOAHOro napaMerpa. HemHoro Bbi6uBaeTcs U3
obLeli 3aKOHOMEPHOCTM BapuaHT, Koraa uMcna uMetoT pasmep 64 6uTa, a NoACUYET NAET pexmMme x86. FACHOe Aeno, YTo NpoLeccop
BbIHY>X/JEH AenaTb YeTbIpEXKpaTHYIO paboTy Npu yABOEHUN BXOAHOro napaMeTpa u Aaxe XOpOLLOo, YTO OH CNpaBfsSeTCs BCEro Nullb BTpoe
MeaneHHee.

MepBasi Nonb3a 3TOro NOAX0Aa B TOM, YTO NPW ero peanvsaumm TPyAHO OWMBUTLCS, NOSTOMY HamMcaHHas TakMM 06pasoM nporpamMma
MOXET CTaTb 3TafIOHHOM A/ NPOBEPKM Honee CIOXKHbIX anropuTMoB (MMEHHO Tak 1 6bl10 caenaHo B MOEM cnyyae). BTopasi nonb3a B
YHMBEpPCaNbHOCTU U OTHOCUTENIbHO MPOCTOM MEePEeHOCHMOCTU Ha Yncna noboro pasMepa.

TpfOK C «OTKYCbIBaHMEM>» MNaawnx eaAnHNYHbIX 6uToB
DTOT anxXMMUYECKN NPUEM OCHOBAH Ha uaee O6HYNEeHUs MNAALLIEro e4UHMYHOro 6UTa. MIMes YnMCio N, Mbl MOXEM MPOU3HECTU

3aknnHaHue n=n&(n-1), 3abupas y uncna n ero Mnaawyr eamHuyky. KaptuHka Huxe ans n=232 NpOsiCHUT CUTyaunio ANns noaen,
BrepBble y3HaBLWMX 06 3TOM TpIOKe.

nf11101000
n—1/11100111
n&m—1){11100000

Koa nporpaMMbl HE CUTbHO M3MEHWUICS.

u8 CountOnesl (u8 n) {
u8 res =0;
while (n) {
res ++;

n &= n-1;
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}

return res;

Tenepb UMK/ BbIMOMHUTCA POBHO CTOMbKO pas, CKOIbKO eANHWL, B YMcie n. OTo He u3basnseT oT XyAllero ciy4yas, koraa Bce 6uThbl B
yncne eAnHUYHbIE, HO 3HaYMTENbHO COKpaLLA@eT cpeaHee Yncno utepaunin. CUnbHO N AaHHbIA noaxon obneruynT cTpagaHus npoleccopa?
Ha camom pene He oveHb, a Ans 8 6uT 6yaeT gaxe Xxyxe. HanomHio, 4To cBoaHas Tabnuua pesynbtatoB 6yaeT B KOHLE, a 34eCb B
KaxaoMm pasgene 6yaert csos Tabnuua.

Pexxum u8 ulé u32 u64
x86 44,73 55,88 72,02 300,78
x64 40,96 69,16 79,13 126,72
Mpeanoacyér

He 6yneM TOponuUTbCS NEPEXOAUTb K «KECTKUM» 3aKIMHAHWUAM, pacCMOTPUM MOC/eAHWIA NPOCTON NPUEM, KOTOPbIA MOXET CnacTu aaxe
CaMOro HeonbITHOro Mara. ,ClaHHbIIZ BapUuaHT peleHnsa 3agavm He OTHOCUTCA HanpAaMyr K 6uToBoi anxXmmmn, oaHakKo Ans NONHOTbI
KapTWHbI AO/MKeH 6biTb paccMOTpeH B o6s3aTenbHOM nopsake. 3aBeaém ase Tabnuvubl Ha 256 1 65536 3HayeHU, B KOTOPbIX 3apaHee
NOCYMTaHbl OTBETbI A1 BCEX BO3MOXHbIX 1-6aiTOBbIX U 2-6alNTOBbIX BETMUYNH COOTBETCTBEHHO.

u8 BitsSetTableFFR56];

u8 BitsSetTableFFFF[b5536];

Tenepb nporpamma ans 1 6anta 6yaeT BbIrsAeTb Tak

u8 CountOnes2_FF (u8 n) {

return BitsSetTableFF[n];

YT106bI paccunTaTtb Uncrio 6MT B 6o5ee KpynHbIX N0 pasMepy uncniax, Ux Hy>XXHo pasbuTtb Ha 6aliTbl. HanpuMep, aAns u32 MoOXeT 6bITb BOT
Takown KoAa:

u8 CountOnes2_FF (u32 n) {
u8 *p = (u8*)s&n;

n = BitsSetTableFF([pD]]

+ BitsSetTableFF[pl]]

+ BitsSetTableFF[pPR]]

+ BitsSetTableFF[pB]];

return n;

Nnwn Takoi, ecnn Mbl NnpuMeHsieM Tabnuuy npeanoacyérta ans 2-x 6anT:

u8 CountOnes2 FFFF (u32 n) {
ul6 *p = (ulé*)é&n;

n = BitsSetTableFFFF[pD]]

+ BitsSetTableFFFF[plL]];

return n;

Hy a ganblie Bbl Aoraganunce, ANs KaXAoro BapMaHTa pa3Mepa BXOAHOro napamerpa n (kpomMe 8 6UT) MOXET CyLUeCTBOBaTb [Ba BapuaHTa
npeanoacyéTa, B 3aBUCMMOCTW OT TOrO, KOTOPYIO U3 ABYX Tabnuu Mbl npuMeHseM. [lymalo, yMtaTento NOHATHO, NOYEMY Mbl HE MOXEM
NpoCTO TaK B3ATb W 3aBecTu Tabnuuy BitsSetTableFFFFFFFF, ogHako BnonHe MOryT CywWecTBOBaTb 3a4aqyu, rae u 3T1o 6yaet onpaBAaHHbIM.

BbicTpo nn pabotaeT npeanoacyéT? Bcé cmnbHO 3aBUCUT OT pasmepa, cMoTpuTe Tabnuubl HMxe. MNepBas Ans oaHo6anToBOro
npeanoacyéTa, a BTopas Ans AByx6aniToBoro.

Pexxum us8 ulé u32 u64
x86 0,01 1,83 21,07 36,25
x64 0,01 1,44 24,79 26,84

MHTEepecHbI MOMEHT: Ansa pexuMa X64 npeanoacyér ana u64 pabortaeTr 3aMeTHO HbICTpee, BO3MOXHO, 3TO 0CO6EHHOCTM ONTUMMU3ALMM,
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XO0Tsi Noao6Hoe He NpoABNSAETCA BO BTOPOM Cny4dae.

x86
x64

us8

0,05
0,07

ulé

u32

7,95
8,49

u64

13,01
13,01

BaxxHoe 3aMevaHune: AaHHbI anropuTM C NCNOb30BaHWEM NpPeAnoACYETa OKa3blBAETCA BbIFOAHbLIM TOMBKO NMLWb NpuU cobnogeHnmn
cneayrowmx AByx ycnosuin: (1) y Bac ectb NUWHAA nNamsaTb, (2) BaM TpebyeTcs BbIMONHATb PACYET UMcia eAUHUYHbIX 6UTOB HaMHOro
6onblie pas, yeM pasmep camon Tabnuubl, TO eCTb UMEeTCH BO3MOXHOCTb «OTbIrpaTb» BpeMs, NoTpadeHHoe Ha npeaBapuTenbHoe
3anonHeHne Tabanubl KAKMM-TO U3 HEXMTPbIX anrOpUTMOB. MNoxanyi, MOXHO TakXe UMETb B BUAY 3K30TUYECKOe YC/I0BNE, KOTOPOE Ha
NnpaKTyKe BCeraa BbIMOSHEHO. Bbl 4OMKHbI rapaHTMpoBaTh, YTO obpalleHne K namaT camo no cebe 6bICTpoe 1 He 3amMeansieT paboty
Apyrux dyHKUun cuctembl. [eno B TOM, YTo obpalleHne K Tabnuvue MoXeT BbIbpoCUTb U3 KaLla TO, YTO TaM 6blJ10 N3HAYANBbHO U
3aMefnuTb TaknuM 06pas3oM Kakon-To APYron yyacTok koda. Kocsk 3To Bbl BpSA Ny Hanaéte 6bICTpO, 0OAHAKO NoA0bHbIe YyAOBULLHbIE
ONTMMMU3aLMM eaBa I KOMY-TO NOHAA06aTCa Ha NpakTuUKe Npu peanmsaunm obblYHbIX NPOrpamMmMm.

YMHOXeHMe N OCTaToK OT AesieHUs

Bo3bMeM e HakoHeL, 6onee cubHble 3e/1bsl C Haleln anXxMMMyeckon nonkn. C MoMOLLbIO YMHOXEHWS U OCTaTKa OT AefleHUs Ha CTeneHb
ABOMKWN 6e3 eanHULBI MOXHO AenaTb A0BOSIbHO MHTepecHble Belwm. HauyHéM TBOpUTbL 3aKnnHaHne ¢ ogHoro 6arTa. Ansa yanobcrea
0603HaunM Bce 6MTbLI ogHOro 6arita naTuHCkuMKn 6yksammn OT «a» Ao «h». Halwe 4ncno n NnpuMeT BUA:

abcdefgh

YMHOXeHMe n' = n-0x010101 (Tak, yepe3 npedukc «0x», 1 0603HaYal0 WeCTHaaLaTepPUYHble Yicna) AeNnaeT HM YTO MHOEe Kak

n

«TUpaXupoBaHWe» oAHOro 6aiTa B TPEX aK3eMnaspax:

_I_
_I_

abcdefgh

abcdefgh

abcdefgh

abcdefghabcdefghabcdefgh

Tenepb pa3obbéM MbICIeHHO HawK 24 6uta Ha 8 610Kk0B MO 3 6UTa B KaXAOM (CM. HMXECNEAYIOLWY KapTUHKY, NepBY CTPOKY
Tabnunykun). 3aTeM C NOMOLLbI NOBUTOBOro «M» € Mackor 0x249249 (BTopas cTpoka Tabnunykun) obHynnM B Kaxaom 61oke ABa CTapumnx

6buta.

n - 0x010101

abc

de f

bcd

hab

cde

0x249249

001

001

001

001

001

2

4

9

4

n'&0x249249

00 c

00 f

0

0

a

0 0d

00g¢g

00D

0 0 e

00h

TpeTba cTpoka Tabnuubl NOSCHSET WeCTHaaLaTePUYHYIO 3anmMcb Macku. B nocneaHen cTpoke nokasaH pesynbTaT, KOTOPOro Mbl
nobusanuce: Bce 6UTLI MCxogHOro 6arTa coaepxaTbCsa KaXAabii B CBOEM TPEX6MTOBOM 6510Ke, HO B MHOM Mopsake (MopsAoK HaM U He

BaXeH).

Tenepb BHUMAHME: Mbl AOIXKHbI COXUTb 3TN 8 610k0B — 1 noayymMm CyMMy Halnx eut!

k
OKa3blBaeTCsl, YTO OCTAaTOK OT AENEeHMs HEKOTOPOro uncia A Ha 2 -1 kak pas AaéTt cyMMy k-6MTOBbIX 6/10KOB uncna A, ToXe B3ATYHO Mo

moaynto 2 -1.

Pa306béM uncno A (B ABOMYHOM 3anmcn) Ha 610ku no k 6MT B KaxxaoM (Mpu HEOHXOAMMOCTU MOXHO AOMOMHUTL CaMbli MOCNEAHWNA,
crapwui, 610k HynsiMu). O6o3Haunm yepes A, i-i 6110k, Tenepb 3anueM 3HaYeHne uncna A Yepes CyMMy 3Tnx 6710KoB,
NMOMHOXEHHbIX Ha COOTBETCTBYIOLLYIO CTENEHb ABONKMN:
A= Ag2” a2 e ey 2P
roe N - umcno 6/10KoB.
Tenepb paccuntaem A mod (2k-1).

AL
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(N-L)K

Amod (2°-1)= (A2 "+ A2 i+ Ay 2 )mod (2°-1) = (Ag+ A +..+ Ay_4) mod (2°-1).

Bcé 6naropgaps Tomy, uto 2 =1 (mod (2 -1)) ana nob6oro uenoro HeoTpuuaTenbHOro i. (34ecb, NpaBaa, BaXHO, YTO TPIOK MMeeT
cMbicn, koraa k>1, nHaye He COBCEM MOHATHO Kak HaM MHTepnpeTupoBaTb MOAYNb 1). BOT Mbl M nonyunnu cymmy 6510KOB Mo MOAyHO
2 -1.

To ecTb OT NOMYYEHHOO HAMWU YMCIIA HY)KHO B35ITb OCTATOK OT AefieHus Ha 23—1 (ceMb) — 1 Mbl NoyYyaeM CyMMy Hawux 8-u 6/10KOB Mo
mMoaynio 7. Bega B TOM, 4TO cyMMa 6UT MOXET 6biTb paBHa 7 WK 8, B TaKOM Cllyyae anropuTM Bblaact 0 M 1 cooTBeTCTBEHHO. Ho AaBaiTe
MOCMOTPUM: B KaKoM C/lyyae Mbl MOXEM MONY4YnTb OTBET 8? Tonbko Koraa n=255. A B KakoM criyyae MoxeM nonyumTs 0? Tonbko koraa
n=0. M03TOMy ecnun anropuTM nocse B3sTMA ocTatka Ha 7 gact 0, To 160 Mbl Ha Bxoge nonyumnu n=0, N(M6o B uncie poBHO 7
eANHUYHBIX 6MT. CyMMUpPYS 3Ty pacCy>XAeHue, Nnosydyaem criefyowmii Koa:

u8 CountOnes3 (u8 n) {

if (n == 0) return 0;
if (n == 0xXFF) return 8;

n = (0x010101*n & 0x249249) % 7;

if (n == 0) return 7;

return n;

B cnydae korga n umeet pasmep 16 6MT MOXHO pa3buTb ero Ha ABe Yactn no 8 6uT. Hanpumep, Tak:

u8 CountOnes3 (ul6 n) {

return CountOnes3 (u8 (n®xFF)) + CountOnes3 (u8(n>HW));

Ona cnyyas 32-x 1 64-x 6uT nogobHoe pasbneHne He UMEET CMbICNA YXe AaXe B TEOPUN, YMHOXEHUE N OCTATOK OT AENIeHUs C TpeMS
BETBEHMAMUN BYyAYT C/IULWIKOM AOPOro CTOMTb, €CNK BbINOAHATbL X 4 unn 8 pas noapaa. Ho s octaBun Ansa Bac Nycrble MecTa B
HuXecneayollen Tabnuue, NO3TOMY eC/iv Bbl MHE HE BepuTe — 3anofHUTe UX, NoXanyincra, camn. Tam ckopee Bcero 6yayT pesynbTarhl,
cpaBHUMble ¢ npoueaypor CountBitsl, ecnu y Bac noxoxuit npoueccop (s He rOBOPKO O TOM, YTO 37€Cb BO3MOXHbI ONTUMMU3ALNN C
nomolbto SSE, 3To yxe 6yaeT Apyroi pasrosop).

Pe)xxum u8
12,42
13,88

ulé u32
30,57 - -
33,88 - -

ub4
x86

x64

[aHHbI TPIOK, KOHEYHO, MOXHO caenatb U 6e3 BeTBNeHWUI, HO TOrAa HaM HYXXHO, YTobbl Npu pas3bueHumn uncna Ha 6:1okm B 610K
BMECTUNUNCL BCce uncna ot 0 Ao 8, a 3TOro MOXHO A06UTLCA NULWbL B cny4vae 4-6uToBbix 610koB (M 6onblie). YTobbl BbINOAHUTL
CyMMUpoBaHue 4-6UTOBbIX 610KOB, HY>XXHO NoA06paTb MHOXWUTENb, KOTOPbLIA NO3BOANT NPaBUIbHO «pacTUPaXXMpOoBaTb» YNCIO0 U B3ATb
OCTaToK OT AefleHns Ha 2 -1=15, yTobbl CNoXUTb nonyumsLuMecs 610k1. ONbITHBIN aNXMMUK (KOTOPbI 3HAeT MaTeMaTuKy) f1Ierko
noabepét Takor MHoxuMTeNb: 0x08040201. MoyeMy OH BbibpaH Taknm?

0abc

defg

hOab

cdef

ghOa

bcde

fg

abecd

efgh

0001

0001

0001

0001

0001

0001

00

0001

0001
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[eno B TOM, 4TO HaM HeobXxoAMMO, YTOObI BCE BUTbI MCXOAHOMO YMCNA 3aHSANN NMpaBubHbIe NO3MLNKN B CBOMX 4-6UTOBbIX 610Kax
(kapTuHKa BbiWwe), @ KOMb CKOPO 8 1 4 He ABNATCS B3aMMHO NPOCTbIMK YMciamMu, obbl4yHOEe KonuposaHue 8 6MToB 4 pasa He JacT
NpaBUIbHOIO PacronioXKeHUs HYXHbIX 6MTOB. HaMm npmnaérca obaBuTb K HaweMy 6aiTy OAWH HOMMK, TO €CTb TUpaxXnpoBaTb 9 6UTOB, Tak
Kak 9 B3aMMHO NpocTo C 4. Tak Mbl MOMYYNM UMCIIO, UMetoLlee pa3Mep 36 6UT, HO B KOTOPOM Bce 6UTbI UCxoaHOro 6aiTa cToaT Ha
MAaAaWmnx no3numax 4-6utosbix 610koB. OCTanocb TONbKO B3ATb No6UTOBOE «M» € yncnom 0x111111111 (BTOpas CTpoka Ha KapTUHKe
Bblle), YTO6 bl 06HYNUTL NO TpU cTapwmnx 6uTa B Kaxaom 6noke. 3aTeM 610KU HYXKHO CNOXUTb.

Mpw TakoM noaxoae nNporpaMma nNoAacYéTa eanHUYHbIX 6UTOB B 6alTe 6yaeT npeaenbHO NPOCTON:

u8 CountOnes3_x64 (u8 n) {

return ((u64)0x08040201*n & O0x111111111) % 15;

HepocTtaTok nporpaMmbl odeBuaeH: TpebyeTcs BbIXoA B 64-6UTOBYIO apudMeETUKY CO BCEMWU BbITEKAIOLMMM OTClOAa NOCTEACTBUAMMU.
MOXHO 3aMeTWTb, YTO B AEWCTBUTENbHOCTU AaHHaa NporpaMma 3afeicTBYyeT Tonbko 33 6uta 3 64-x (crapwme 3 6uta o6HYNATCA), U B
NMPUHLUMMNE MOXHO CO06pasnTb, Kak NepeHecTn AaHHble BblUMCeHnst B 32-X 6UTOBYl0 apudpMeTuKy, HO pacckasbl 0 Nof06HbIX
ONTUMU3ALMSIX HE BXOAST B TEMY 3TOr0 PyKOBOACTBA. [laBaliTe noka NpocTo M3yyaTb Npuémbl, a ONTUMU3MPOBaTb X BaM NPUAETCS caMUM
yXe noj KOHKPEeTHYyto 3asauy.

OTBETUM Ha BOMPOC O TOM, Kakoro pasmepa MoxXeT 6biTb nepeMeHHas n, 4tobbl AaHHbIN TPIOK NpaBuibHO pabotan ana Heé. Konb ckopo
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Mbl 6€pEM OCTaToK OT AefieHns Ha 15, Takas mepeMeHHasi He MOXeT UMeTb pasMep 6onblue 14 6UT, B MPOTUBHOM Clydyae Npuaércs
NPUMEHUTL BETBIEHUE, KaK Mbl lenanu 3To paHblue. Ho ansa 14 6ut npuém pabotaet, ecnu A06aBUTb K 14-TM 6UTaM OAMH HOJMUK, UYTO6bI
BCe 6UTbI BCTann Ha CBOM no3uumu. Tenepb s 6yay cunTaTb, YTO Bbl B LIESIOM YCBOMW CyTb NMpUEMa U CMOXETe caMu 6e3 Tpyaa nogobpatb
MHOXWUTESb AN TUPAXMPOBAHUS U MacKy ANt OGHYNEHUS HEHYXXHbIX 6MTOB. MoKaXy Cpasy roToBblii pe3ysbTar.

u8 CountOnes3 x64 (uld4 n) {

return (n*0x20004000800111u & O0x11111111111111101u) % 15;

OTa nporpamMMa Bbllle NokKasblBaeT, Kak Mor 6bl BbIrnsaeTb koa, 6yAb y Bac nepeMeHHas pasmepoMm 14 6ut 6e3 3Haka. DTOT xe koa byaer
paboTtaTb C NnepeMeHHOn B 15 61T, HO NpY YCOBUKN, YTO MAaKCMMYM NULlb 14 U3 HUX paBHble eanHuLe, NMbo ecnu cnydawn, Koraa
Nn=0x7FFF Mbl pa36epém oTAeNbHO. DTO BCE HY>XXHO NOHMMATb AN TOro, YTobbl HaNUcaTb NPaBUsIbHbIA KOA ANS NepeMeHHoM Tuna ulé.
Naes B TOM, 4TO6bl CHayana «OTKyCUTb» MaagwWwun 6uT, nocunTatb 6MThLI B ocTaBwemcs 15-Tm 6UToBOM uncne, a 3ateM obpaTHO
npnbaBuTb «OTKYLUEHHbIN» BUT.

u8 CountOnes3_x64 (ul6 n) {

u8 leastBit = né&l;

n >>=1;

if (n == 0) return leastBit;

if (n == 0x7FFF) return leastBit + 15;

return leastBit + (n*0x20004000800111u & 0x11111111111111111u) % 15;

Ons n pasmepomM 32 6MTa NPUXOANTCA KONAOBaTb yxe C 6onee cepb&3HbIM NIMLOM... Bo-nepBbIX, OTBET BNe3aeT TONbKO B 6 6UT, HO MOXHO
paccMOTpeTb OTAENbHbIN Cyyal, koraga n=2 -1 1 CNOKOMHO AenaTb pacyéTbl B NOMAsAX pa3mMepoM 5 6MT. 3TO SKOHOMUT MECTO U
paspewlaet HaM pa3buTb 32-6uToBoOEe None uncna n Ha 3 Yactu no 12 6uT B Kaxaon (aa, nocneaHee none 6yaeT He NONHbIM). MOCKONbKY
12-5=60, Mbl MOXeM TUpaxuposaTb 0A4HO 12-6uToBOe none 5 pas, NnogobpaB MHOXUTENb, @ 3aTeM C/IOXUTb 5-6uToBblE 6/10KN, B3SB
OCTaToK OT AeneHus Ha 31. Caenatb 3TO HYXXHO 3 pasa Ans kaxagoro nons. CyMMupys utor, nony4aem Takomn Koa:

u8 CountOnes3_x64 ( u32 n ) {

if (n == 0) return 0;

if (n + 1 == 0) return 32;

u64 res = (n&xFFF)*0x100100100100111u & 0x8421084210842111u;

res += ((n&xFFF000)>>12)*0x100100100100111u & 0x8421084210842111u;

res += (n>>24)*0x100100100100111u & 0x8421084210842111u;
res %= 0x1F;
if (res == 0) return 31;

return res;

34eCb TOYHO TAKXKE MOXHO 6bI/10 BMECTO TPeX BETB/IEHWI B3ATb 3 OCTaTKa OT AefieHus, HO i Bbi6pan BETBUCTbIV BapuaHT, Ha MOEM
npoueccope oH 6yaer paboTaTb nyuule.

[ns n pasmepom 64 6uTa MHe He yAanocb NpUAyMaTb NOAXOAALLEro 3aK/MHaHUS, B KOTOPOM 6b110 6bl HE TaK MHOIO YMHOXEHUI U
cnoxeHuin. Mony4vanocb nn6o 6, NM60 7, a 3TO C/IMLLKOM MHOrO A9 TaKoW 3agaun. [pyroi BapuaHT — Bbixoa B 128-6MToBYHO
apudMETUKY, a 3TO yXXe He MOVMU KaKUM «OTKaToM» [J1sl Hac 06epHETCs, HEMOArOTOB/IEHHOIO Mara MOXET U K CTEHKE OTLIBbIPHYTb :)

[aBaiiTe nyylie NoCMOTPMM Ha BpeMs paboTbl.

Pe>xxum u8 ulé u32 u64
x86 39,78 60,48 146,78 ---
x64 6,78 12,28 31,12 ~—-

OyeBMAHBbIM BbIBOAOM M3 3TON Tabnuubl 6yaeT 1o, UTo 64-X 6MTOBas apudMeTMKa NI0X0 BOCMIPUHMMaETCa B 32-X BUTOBOM pexume
WCNONHEHUA, XOTS B LLeNIOM-TO afnropuTM Hennox. Ecnm BCMOMHUTL CKOPOCTb anroputMa npeanoacyéra B pexume x64 ans ogHobanToBomn
Tabnuubl ans cnyyas u32 (24,79 c¢), TO NOAYYMM, YTO A@HHbIA anropuMTM OTCTaéT BCero Nuwb Ha 25%, a 3To NOBOA K COPEBHOBAHMUIO,
BOMJIOWEHHOMY B CleaylolleM pasgerne.

3aMeHa B3ATuS ocTaTKa Ha YMHOXEHNe n capur

HepocraTok onepauun B3aTUA OCTaTka BCEM o4YeBMAEH. ITO AefleHne, a AefleHne — 3TO A0Aro. PasymeeTcs, coBpeMeHHble KOMMUASTOPbI
3HaKT aNXUMUIO U YMEIOT 3aMEHATb AeSiIeHNe Ha YMHOXEeHne Co CABUIroM, a 4yTO6bI NONY4YnUTb OCTATOK, HYXXHO Bbl4eCTb U3 AENUMOr0
YaCcTHOe, YMHOXEHHOEe Ha AenuTenb. TeM He MeHee, 3TO BCE paBHO aonro! OkasbiBaeTcs, YTO B APEBHUX CBUTKAxX 3aknunHaTenen koaa
COoXpaHuncsa oaunH VIHTepechIVI crnocob onTMMMU3aumm npeabiayLliero anropmtmMa. Mol MoXkeM CyMMUpPOBaTb k-6uTOBbIE 6/TOKMN HE B3SITUEM
ocTaTKa OT AeneHusl, a ewé oAHUM YMHOXEHMEM Ha MacKy, C MOMOLLbIO KOTOPON 06HYNanu nuwHue 6utbl B 6/10kax. BoT kak 3To
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BbIFNSAUT ANS N pasMepoM B 1 6anT.

[ns Hayana cHoBa TUpaxupyeM 6alT TpwXAbl U yaansaem no Asa crapwmx 6uTa y kaxaoro 3-61MToBoro 6,10Ka ¢ NOMOLLBIO yxKe
npovigeHHow Bbiwe dopMynbl 0x010101:-n & 0x249249.

0 0c/0O0f0O0a00d{00g|0O0DbOO0Oe|{0O0N
C F A D G B E H

Kaxablit TpEX6uToBbIN 610K S AN yaobCcTBa 0603HauUnN 3arfaBHOM NaTUHCKON B6YKBOW. Tenepb YMHOXaeM MoslydYeHHbIN pe3ynbTaT Ha Ty
e camyro Macky 0x249249. Macka CoAepXnUT eANHUYHBIN BUT B Kaxaon 3-i No3nMumMn, NO3TOMY Takoe YMHOXeEHME dKBUBANIEHTHO
C/TOXEHMIO YMcna camoro ¢ cobor 8 pas, kKaxablin pas co cABUIoMm Ha 3 6uTa:

C DGBEH
G B EH
B E H
E H

H

C

+ + + + +

CFA

C
F
CFA
D
G

+ CFAD
+CFADGB

W @Qo»>m=Q0

B

me i e Bl oy BN Nl w i

o QO » 4
e 5 I v v R D B W e

H

Y710 Mbl BUAUM? BUTbl € 21 N0 23 1 AaKOT HaM HyXHYto cymMMy! Mpu 3TOM NepenonHeHns B KakoM-nnb6o u3 6J10K0B cnpaBa HEBO3MOXHO,
Tak Kak TaM Hu B ogHOM 6n10ke He 6yaeT uncna, 6onblero 7. NMpobnema nuviib B TOM, YTO €C/IM Hawa CyMMa pasHa 8, Mbl nonyunm 0, Ho
3TO He CTPalLHO, BeAb 3TOT €AUHCTBEHHbIN ClyYali MOXXHO PacCMOTPETb OTAENbHO.

u8 CountOnes3 _x64 m (u8 n) {
if (n == 0XFF) return 8;

return ((u64(0x010101*n & 0x249249) * 0x249249) >> 21) & 0x7;

Mo cy™n, Mbl B3anu KoA M3 NpeablayLllero pasaena n 3aMeHunun B HEM B3siTMe OCTaTKa OT AefleHNs Ha 7 Ha YMHOXeHue, CABUT U
nobutosoe «MN» B KoHUe. Mpn 3TOM BMeCTO 3-X BETBNEHUI OCTaN0OCh NNLUb OAHO.

YT06bl COCTABUTL aHaNOrMYHyo NporpamMmMy Ans 16 6MT, HaM HYXKHO B35Tb KOA M3 MpeablayLiero pasaesna, B KOTOPOM MoKasaHo Kak 3To
[lenaeTcs C NOMOLLbIO B3ATUS OCTaTKa OT AefieHust Ha 15 1 3aMeHWTb AaHHYH npoueaypy YMHOXeHVEM. Mpu 3TOM HETPYAHO 3aMeTUTb To,
KaKue ycrioBMs MOXHO ybpaTb 13 Koaa.

u8 CountOnes3_x64_m (ul6 n) {
u8 leastBit = né&l;
n >>=1;
return leastBit
+ (( (n*0x20004000800111u & O0x11111111111111101u)*0x11111111111111111u

>> 56) & O0xF);

Onsa 32-x 6uT Mbl fenaem To xe camoe: 6epéM Koa 13 npeablayLero pasaena 1, NopMcoBaB HEMHOro Ha bymare, coobpa)kaeM, Kaknm
6yaeT cABUT, €C/IN 3aMEHUTb OCTaTOK Ha YMHOXEHMUE.

u8 CountOnes3 x64 m ( u32 n ) {

if (n+l == 0) return 32;

u64 res = (n&@xFFF)*0x100100100100111u & 0x8421084210842111u;

res += ((n&xFFF000)>>12)*0x100100100100111u & 0x8421084210842111u;
res += (n>>24)*0x100100100100111u & 0x8421084210842111u;

return (res*0x8421084210842111u >> 55) & Ox1F;

Onsa 64-x 6UT 5 TOXe He CMOr NMpUAYyMaTb Yero-To Takoro, YTobbl He 3acTaBnsio H6bl MOV MPOLIECCOP BbIMOMHSATL PO/b MEYKU.
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<86 Pe)xxum 12,66 us8 42,37 ulé 99,90 u32 . u64

x64 3,54 4,51 18,35 ---

MpusaTHO yansunun pesynbTaTbl Ana pexuma x64. Kak n oxxmnaanocb, Mbl 060orHanu npeanoacyéT ¢ ogHobamToBorn Tabnuuen ans cnydas
u32. MoxHOo nn BoobLe o6orHaTb NpeanoacyéT? XopoLwmin Bonpoc :)

MapannenbHoe cymMMmnpoBaHue

Moxanyi, 3To caMblii PacnpoCTPaHEHHbIV TPIOK, KOTOPbIA OYEHb YACTO MOBTOPSIOT APYr 3@ APYrOM He BMOJSIHE OMbITHbIE 3aKNIWHATENN, He
MoHMMasi, Kak OH TOYHO paboTaer.

HauHém c 1 6avita. BaiT coctouT 13 4-x noner no 2 6MTa, cCHayana NpocyMMmnpyem 6uTbl B 3TUX NONSX, MPOU3HECS YTO-TO BPOAE:

n = (n>>1)&0x55 + (n&0x55);

BoT nosicHuTenbHasa KapTuHKa K AaHHOW onepauuun (no-npexHemy, o6o3Havaem 6uTbl ogHoro 6anTa NnepBbIMW NaTUHCKUMK BykBamu):

nja bjc dje fjg h
x=n&0x55/0 b|0 4|0 f|0 h
y=(n>1)&0x55|0 a|0 c|0 e|0 g
x+y|atb | c+d | e+f | g+th

OAHO 3 NO6UTOBBLIX «M>» OCTaBNSIET TONbKO MAagLwme 6UTbl KaXaoro AByxX6MToBOro 6s10ka, BTOpOe OCTaBfseT cTapline 6uTbl, HO cABUraeT
WX Ha NO3UUUK, COOTBETCTBYIOLME MNaALWKNM 6uTaM. B pesynbTaTe CyMMUPOBaHMS MOSTyYaeM CYMMY CMEXHbIX 6UTOB B KaXaoM
AByx6utoBoM 6n0Ke (NocneaHAsa CTPOKa Ha KapTUHKE Bbilwe).

Tenepb C/IOXMM NapamMu Yncna, Haxoasmecs B ABYXOUTOBbIX NOJAX, NMOMeLLas pesynbTaT B 2 YeTbIpEXGUTOBbIX NONS:

n = (n>>2)&0x33 + (n&0x33);

Hwxecneayowas KapTUHKa NOACHSAET pe3ynbTaT. [puBoxXy eé Tenepb 6e3 NULWHNX CoB:

n|atb|c+d|e+f|gt+h
x=n&0x33| 0 |c+d| O |g+h
y=(n>>2)&0x33| 0 |a+b| O |e+f

X+y | atb+c+d | e+f+g+h

HakoHel, cnoXxuM ABa umcia B YeTbIpEXOUTOBbLIX NONAX:

n = (n>>4) &0x0F + (n&0xO0F) ;

n |atb+c+d|e+f+g+h
x=n&0x0F 0 e+f+g+h
y=(n>4) &0x0F 0 at+b+c+d

X+y | atb+c+d+e+f+g+h

[eicTBys Mo aHanorMm, MOXHO pacnpocTpaHMTb NPUEM Ha N6oe YMCio 6UT, paBHOE CTeNeHn ABOWKW. YMCNO CTPOK 3aKMHAHWUSA pPaBHO
ABOWYHOMY norapudMmy oT uncia 6UT. YI0BUB MAEKD, B3MISHUTE BCKOb3b Ha 4 DYHKUMM, 3aMMCaHHbIX HUXE, YToBbl y6eanTbes B
NpaBuIbHOCTY CBOEr0 MOHMMaHUs.
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u8 CountOnes4 (u8 n) {

OB6cTOoATENBHO 0 NOACYETE eMHNYHBIX GUTOB / Xabpaxabp

n = ((n>>) & 0x55) + (n & 0x55);
n = ((n>>2) & 0x33) + (n & 0x33);
n = ((n>>) & 0x0F) + (n & O0xOF);

return n;

u8 CountOnes4 (ul6 n) {

n

((n>>1) & 0x5555)

+ (n & 0x5555);

n = ((n>>2) & 0x3333) + (n & 0x3333);
n = ((n>>) & 0xO0FOF) + (n & OxOFOF);
n = ((n>>8) & 0x00FF) + (n & O0xO00FF);

return n;

u8 CountOnes4 (u32 n) {
n = ((n>>1) & 0x55555555) + (n &
n = ((n>>2) & 0x33333333) + (n &
n = ((n>>4) & O0xOFOFOFOF) + (n &
n = ((n>>8) & OxO00FFOOFF) + (n &

0x55555559) ;
0x33333333) ;
0x0FOFOFOF) ;

0x00FFOOFF) ;

n = ((n>>16) & 0x0000FFFF) + (n & OxO000FFFF) ;

return n;

u8 CountOnes4 (u64 n) {

n = ((n>>1) & 0x55555555555555581u) + (n

n = ((n>>2) & 0x33333333333333331u) + (n

n = ((n>>) & O0xOFOFOFOFOFOFOFOHLlu) + (n

n = ((n>>8) & 0x00FFOOFFOOFFOOFH1lu) + (n

& 0x55555555555555548 1u) ;
& 0x3333333333333333L1u) ;
& OxXOFOFOFOFOFOFOFOR 1u) ;

& O0XOOFFOOFFOOFFOOFE 1u) ;

n = ((n>>16) & 0x0000FFFFO0O0OFFFH1lu) + (n & O0x0000FFFFOOOOFFFH1u);

n = ((n>>32) & 0x00000000FFFFFFFEL1lu) + (n & 0x00000000FFFFFFFE 1u) ;

return n;

Ha sToM napannenbHoe cyMMMpoOBaHWE He 3aKaHuMBaeTcs. Pa3BuUTb UAE0 No3BOMSET TO HAabNOAEHME, YTO B KaXA0N CTPOYKE ABaXAbl
MCMNoNb3yeTcs OAHa M Ta xe butoBas Macka, 4YTo Kak 6yATO HAaBOAMT Ha MbIC/Ib «a HENb3 M Kak-HNOYAb TONbKO OAMH pa3 BbINOMHUTb
nobutosoe «M»?». MOXHO, HO He cpa3y. BOT 4To MOXHO caenaTb, e/ B3ATb B KayecTse npumepa koA Ana u32 (cmotpute

KOMMeHTapuu).

u8 CountOnes4 (u32 n) {

n = ((n>>1) & 0x55555555) +

n = ((n>>2) & 0x33333333) +

n = ((n>>4) & 0xOFOFOFOF) + (n

n = ((n>>8) & 0xO00FFOOFF) + (n

n

n

& 0x55555555) ; MoxH MEHUTE Ha | HOCTE
& 0x33333333); @
& 0xOFOFOFOF) ;

& 0xO0FFOOFF) ; MOXHO BEIHECTM

n = ((n>>16) & 0x0000FFFF) + (n & 0xO000FFFF) ;

return n; z

B kauectBe ynpaxHeHus s 6bl XOoTen NpeanoXuTb A0Ka3aTb CaAMOCTOSITENbHO TO, MOYEMY HMXecneayLwnii kog 6yaeT TOUHbIM

oTobpaxeHneM npeabiaywero. [Ins nepBoit CTPOKM A Aat0 NOACKA3Ky, HO HE CMOTpUTe B Heé cpasy:

MNoackaska

[Byx6utosbin 610K ab MmeeT TouHOe 3HaueHne 2a+b, 3HaUNT BblUMTaHME CAENAET ero paBHbIM...?

u8 CountOnes4_opt (u32 n) {
n -= (n>>1) & 0x55555555;
n = ((n>>2) & 0x33333333 ) +
n = ((n>>4) + n) & 0xOFOFOFOEF;
n = ((n>>8) + n) & 0x00FFOOFE;

n = ((n>>16) + n);

https://habrahabr.ru/post/276957/
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return n;

AHanNornyHble BapMaHTbl ONTUMMU3ALUM BO3MOXHbI U 4SS OCTasIbHbIX TUMOB AaHHbIX.

Hwxe npusoaaTcs ase Tabnuubl: ogHa Ana 06bIYHOrO NapanienbHOro CyMMMpoBaHUs, a BTopas A/ ONTUMU3UPOBAHHOIO.

Pexxum us8 ulé6 u32 u64
x86 7,52 14,10 21,12 62,70
x64 8,06 11,89 21,30 22,59

Pexxum us8 ulé u32 u64
x86 7,18 11,89 18,86 65,00
x64 8,09 10,27 19,20 19,20

B uenom Mbl BUAMM, YTO ONTUMU3MPOBAHHbLIV anropMTM paboTaeT XopoLo, HO MPoUrpbiBaeT 06bIYHOMY B pexume x86 ans u64.

KoMbuHUpoBaHHbI MeTo4

Mbl BUAMM, YTO HanNyylinMe BapuaHTbl NOACYETA eANHUYHBLIX BUTOB — 3TO NapanfienbHblil MeToa (C oNTMMM3aumen) u MetToa
TUPAXMPOBAHUSA C YMHOXEHMEM ANS NOACYETa CyMMbl 6/10k0B. Mbl MOXXeM 06beAnHUTL 06a MeToAa, Nosyyast KOM6MHMPOBaHHbIN
anropuTM.

MepBoe, YTO HYXHO cAenaTtb — BbINO/HWUTbL NepBble TPU CTPOKW NapasenbHOro anropmMtMa. 370 AacT HaM TOYHYIO CYMMY BUTOB B KaXAOM
6ante uncna. Hanpumep, ans u32 BbINONHUM ClieayloLlee:

n -= (n>>1) & 0x55555555;

n = ((n>>2) & 0x33333333) + (n & 0x33333333);

n = (((n>>4) + n) & OxOFOFOFOF );

Tenepb Halle 4ncao n CocTouT M3 4 H6aiiT, KOTOpble CieayeT paccMaTpuBaTh Kak 4 yncna, CYMMY KOTOPbIX Mbl ULLEM:

n—=AB|C|D

Mbl MOXEM HalTK CyMMYy 3TUX 4-X 6alT, ecnm YMHOXWUM uncno n Ha 0x01010101. Bbl Tenepb XOPOLLO NMOHUMAETE, YTO O3HAYaET Takoe
YMHOXeHWe, ansa yaobcrBa onpeaeneHms nosvumm, B KOTOpon 6yaeT HaxoaMTbCsl OTBET, MPUBOXY KapTUHKY:

A BCD
+ ABCD
+ A BCD
+ ABCD

OTBeT HaxoauTca B 3-6anTe (ecnun cumtatb ux oT 0). Takum o6pa3oM, KOM6MHUPOBAHHLIN NPpUEM Ans u32 6yaeT BbIrSAETb Tak:

u8 CountOnes5 ( u32 n ) {

n -= (n>>1) & 0x55555555;

n = ((n>>2) & 0x33333333 ) + (n & 0x33333333);

n = ((((n>>4) + n) & O0xOFOFOFOF) * 0x01010101) >> 24;
return n;

OH xe ana ul6:

u8 CountOnes5 (ul6 n) {

n -= (n>>1) & 0x5555;
n = ((n>>2) & 0x3333) + (n & 0x3333);
n = ((((n>>4) + n) & 0xOF0F) * 0x0101) >> 8;

https://habrahabr.ru/post/276957/
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return n;

OH e ansa ub4:

u8 CountOnes5 ( u64 n ) {

n -= (n>>1) & 0x55555555555555591u;

n = ((n>>2) & 0x3333333333 331u ) + (n & 0x33333333333333331u);
n = ((((n>>4) + n) & OxOFOFOFOFOFOFOFOF 1u)
* 0x0101010101010101) >> 56;

return n;

CkopocTb paboTbl 3TOro MeToAa Bbl MOXETE NOCMOTPETL Cpasy B UTOroson Tabnuue.

MTorosoe cpaBHeHne

a npeanarakro YATaTENO CaMOCTOATENIbHO CAENAaTb UHTEPECYOLWME ero BblBOAbI, U3YYMB [BE HUXeCneayrume TaﬁnVIleI. B Hux g
o0603HaumMn HasBaHue METOoA0B, NporpaMMbl K KOTOPbIM Mbl peann3oBasin, a TakXe NoMeTUn I'IpﬂMOYFOﬂbHOVI paMKOVI Te noaxoabl, KOTOpble
A CYUTAK0 Hanny4dwnMmn B KaxxaoM KOHKPETHOM Ciy4ae. Tex, KTO AyMan, 4to I'Ipe,Cl,I'IO,CI,CLIéT BCeraa BblUrpbIBaeT, OXnaaet HebonbLuon

clopnpus Ansa pexuMa x64.

MToroeoe cpaBHeHUSA ANSa pexuMma KoMnunasaumm x86.

Twum n
us ul6 u32 u64
HauBHHIT MeTOn 38,18 | 72,00 [ 130,49 | 384,76
Yoanmenume Majmed eIWHUYKA 44 73| 55,88 | 72,02 | 300,78
[lpegmoncuer - 1 6aiiT 0,01/| 11,83|| 21,07 |[36,25
llpemmoncuéT - 2 6aiiTa, — | 0,05] | [7,95| ||13,01]
YMHOXeHMEe U ocTaTok (32 6bura) 12,42 30,57 | — —
YMHOXeHHe W oCTaTok (64 6bura) 39,78 | 60,48 | 146,78 —
YMHOXeHMe U yMHOXeHue (64 6ura) 12,66 | 42,37 | 99,90 —
[lapannensHoe cyMMUpOBaHUE 7,52 | 14,10 | 21,12 | 62,70

OyuKIUIa

[lapannensHoe cymMmupoBanue (onTumMuzaiwms) ||7,18(/11,89(| 18,86 | 65,00

KoMbrunupoBaHHH! MeTOR — | 17,65 ||13,60|||52,65

MToroBoe cpaBHEHUS AN pexuMa KOMAuasaunm x64.

https://habrahabr.ru/post/276957/ 11/25
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OyHKINS

Tumo n

us8

ul6

u3?2

ub6d

HawmBHBI MeToOn

YoaneHvue Mianmell eIUHUYKU
[lpegnoncyer - 1 6aWT
[lpegnoncyer - 2 baiiTa
YMHOXeHUMe m ocTaTok (32 6bura)
YMHOXeHMe M ocTaTok (64 6uTa)
YMHOXeHUe M yMHOXeHue (64 6ura)

[lapamnentHOe CYMMHUPOBAHUE

KoMbuHVUpOBaHHEY MeTO[,

[lapamnensuoe cymmupoBaHue (ONTUMU3AINS)

37,72
40,96

71,51
69,16

0,01

1,44

13,88
6,78

131,47
79,13
24,79

0,07

8,49

33,88
12,28

3,54

451

8,06
8,09

11,89
10,27
10,53

31,12
18,35
21,30
19,20

227,46
126,72
26,84
13,01

22,59
19,20

13,60

9,41

3ameyaHune

Hwn B KOEM cnyyae He paccMaTpuBanTe UTOrOBYHO Tabnuuy Kak AoKa3aTesbCTBO B MNOMb3y TOr0 MM MHOrO noaxoaa. MNosepbTe, UTO Ha
BalLEeM MpOLLECCOpe M C BalMM KOMMUASTOPOM HEKOTOpble Yncna B Takor Tabnuue 6yayT coBeplleHHO UHbIMKU. K coxaneHuio, Mbl HUKOrAa

HE MOXEM TOYHO CKa3aTb, KOTOPbIA M3 anNropuTMOB OKAXETCSH Nydlle B TOM UM MHOM cnydae. Moa Kaxayto 3ajady HYXHO 3aTayunsaTb

KOHKPETHbI METOA, a YHUBEPCANIbHOro 6bICTPOro anropmnTMa, K CoXaneHuto, He CyLLecTByeT.

S U3N0XWUN Te MAen, 0 KOTOPbIX 3HAl0 CaM, HO 3TO NNLWb UAEN, KOHKPETHbIE peann3aumm KOTOpbIX B pasHbIX KOMBUHaUMsxX MOoryT 6bITb

O4Ye€Hb pa3HbIMK. 06beaunHsa 3Tn naem pasHbiMK cnocobamum, Bbl MOXETE MOsy4aTb OFPOMHOE KOTMYECTBO pa3HbIX anropuTMOB NOACYETA
€AVHUYHBIX BUTOB, KaXxAbli N3 KOTOPbIX BMOSIHE MOXET OKa3aTbCs XOPOLUMM B KaKOM-TO CBOEM cryyae.

Cnacnb0 3a BHUMaHue. [1o HoBbIX BCTpey!

UPD: NHcTpykunst POPCNT 13 SSE4.2 He BK/OYEHa B CMUCOK TECTUPOBAHWUS, MOTOMY YTO Y MEHSI HET NpoLeccopa, KOTopbI

nopaepxwusaeTt SSE4.2.

6uTOBbIE TPIOKW, NOACYET 6UTOB, BUTOBas Marus, 6uToBas anxumus

+82 30,6k 365
ApTém @Zealint 109,0
[Monb3oBaTenb

Moxoxune nyénukauum

+62
+39

+19

https://habrahabr.ru/post/276957/
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Mown kpyr

Pa3amecTu [T-BakaHCUIO 1 NONyYN
BecnnatHo 100 cambix NOAXOAALLIMX

Mo HaBblKaM CreunaimcTtoB

) Y3HaTb NOAPOBHOCTA

Ceiuac CyTkM Hepens Mecsauy

+5 OpHa npocTeHbkas 3agadka. bbicTpo, KpacmBo nnm YncTo?
©56k %38 W19

+16 [anmkecT cBeXux MaTepuanoB 13 Mmupa dopoHTeHAa 3a nocneaHto Hegento Ne236 (7 — 13 Hosbpsa 2016)
©4k K28 W2

+7 CleverScrollbar.js — Cangbap Ansi NOHATHOM HaBUraumm
©11k %9 W4

+20 PHP-Oangxect Ne 96 — nHTEpecHble HOBOCTU, MaTtepuarbl U UHCTPYMeHTbI (1 — 13 Hosbpsa 2016)
©3k %26 WO

+270 5 cnoco6oB, KOTOPLIMY UIPbI NbITAKTCH BbI3BaTb 3aBUCUMOCTb
© 104k K 763 @@ 245

KommeHTapuu (91)

Big_Lebowski 13 despans 2016 B 15:19

MNHTEepecHO cpaBHUTb Kakoe BPeMsi MONy4nnock Gbl eCrv XpaHWUTb TabrnuLy ¢ MOCUUTAHBbIMU 3HAYEHWSIMU

B Zealint 13 despans 2016 B 15:24 +2

He noxsn Bawero Bonpoca. Beab B pasaerne «Mpeanoacyét» MMEHHO 3T0 U CAenaHo.

Big_Lebowski 13 despans 2016 B 15:42

Tbpy, 0bopBancs KOMMeHTapuin — C NOCYUTaHHbIMY 3HaYeHNMU Anst 646uToBbLIX 6e3 Tproka ¢ pasbueHnem Ha MeHbLUMe Yucna. To ecTb, Tak Xe
nonyyanock 6bl 0.01 kak 1 Ans Yapa unu Gonblie? Tabnuua Ans Bcex BO3MOXHbIX, SCHO, He BMe3eT, NyCTb AJlA KakoroTo AnanasoHa.
B Zealint 13 despans 2016 B 15:53

TpyAHO cka3aTb, 4To ByAeT. A onucan N Npuémel, paboTatoLme CoO BCeMU BO3MOXHBLIMU YUCIaMM KaxXaoro AnanasoHa, U To He Bce
BO3MOXHble KOMOUHaLMK 3TUX NPUEMOB yAanoch NPoBEPUTL (Taknx KoMGuHaumin Byaet odeHb MHOrO). A Bbl npeanaraeTe Hekuin BecbMa
YacTHbIN cryyal 3ajayu, KOTopbIi B 06LLEM-TO B Tako abCTpakTHOW NOCTaHOBKE HE MMeeT cMbicna. S He 3Hato, YTo ByaerT, HO S B npuHuMne
NPUIOXUN HeMano ycunui, 4Tobbl NogobHbIe cpaBHEHUS Kaxablii Mor 6bl NOBTOPUTL y cebsa cam.

a Zealint 13 espans 2016 B 15:59 +3

[MosACHIO OANH MOMEHT, KOTOPbIA MOXET ObITb HENMOHATHBIM cpa3dy. EcTb uHctpykums POPCNT, Bxoasiwas B coctaB SSE4.2, kOTOpyo NO-XOpoLUeMY MHe
TOXE HYXXHO ObIfIo BKMIOYMTL B CMIMCOK TeCTUpOBaHus. OQHaKko y MeHs HET npoueccopa, KoTopbli nogaepxvean 66l SSE4.2. Coxaneto 06 3ToM, HO
HWYero noaenatb He Mory.

. Beholder 13 despans 2016 B 16:08 +3

Crouno 6bl ynomsHyTb kHury «Hacker's Delight», B KOTOpOW €CTb 3TOT M MHOIM1e Apyrue nofobHble TPHOKK.

B Zealint 13 cespans 2016 B 16:15 +2

Cnacunbo 3a COBeT, HO 51 He CTarn JaBaTb HUKAKMX CCbIMOK, NOTOMY YTO BCe 06bACHEHUS B 3TOW CTaTbe MOU COBCTBEHHbIE (AaXxe ecnv OHW BOpYr
Cny4aiHO NOBTOPSIIOT YbW-TO ApYrMe BapuaHTbl 0ObSICHEHUIA, KOTOPbIX S AAXe He BuAes), a camu NPUEMbI S y3HaBas U3 COBEPLUEHHO PasHbIX MECT,
KOTOpble ceiyac u He cobpatb. A NPOCTO NOAENUICA CBOMM OMbITOM.
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B ykasaHHo Bamu kHure ectb TONbKO OAUH TPIOK ANt NOACYETA €ANMHUYHBIX BUTOB (G0K0Ch COBpaTh, HO B MOEW peAakummn ecTb TONbKo napannensHoe
CYMMUPOBAHWE) M OUH TPIOK KacaTenbHO yaaneHusl MnagLlero eauHUYHoro buta.

. hellman 13 despans 2016 B 16:40 +4

Torpa ewé

Zealint 13 despans 2016 B 16:48

[a, cnacubo, Tam no4yT Becb Habop NPMEMOB, YTO B cTaTbe. Ho BCE paBHO «MoYTU» 1 6€3 NOSICHEHWIA.

.l vk2 14 despans 2016 B 00:45

MpuaTHas ccbinka, cnacubo!

(no Teme: A 6bl BCe-Takun NocTaBun B CTaTbe CCbiNky Ha Hamming Weight)

Pavlusha 14 despans 2016 8 01:04 (KOMMEHTapUIA 6bin U3MEHEH)

He mHoro kpuBoBaTto onvMcaHo

ﬂ deniskreshikhin 13 despans 2016 B 16:40 +2

Ananorn POPCNT kctatn ectb 1 Ha GPU: B CUDA ato __popc u __popcll, n 8 OpenCL1.2 popcount.

Vapaamies 15 despans 2016 B 04:05

AHanor popcnt nerko peanusoBaTb Ha 06bIYHOM accembrepe x86, ucnonbays bsf u copuru.

. zagayevskiy 13 despans 2016 B 16:45 +5

WcxooHukm Ha A.ucke — a1o moBeToH B 2016-To roay. 3anelite Ha rutxab, ByaeT kpyTo.
3a cTaTblo pecnekT, oveHb kpyTo. Kctati, HabnogeHne — no-Moemy, Bam B kKapMy NIOCaHYNU NPUMEPHO CTOSBKO Xe MOAEN, CKOMNBKO CTaThbio:)

Zealint 13 cespans 2016 B 16:51 +4
Hy Tam He Torbko UCXOOHWKM, eLlé npe3eHTaumsl. A He By CMbIcra cneumanbHo 3anesatb Ha GitHub, 4to6bl npocto nonoxuts 5 chainos 1 6biTb B
TpeHAae, U He BUXY Npobnembl ckayaTb apxuB, CMOTPSI HA HEro NPoCTo kak Ha chann. Cnacnbo 3a OT3bIB :)

. zagayevskiy 13 despans 2016 B 17:56 (KOMMEHTapUIA 6bln U3MEHEH) +7

Y rutxaba no cpaBHEHMIO C NPOCTO 06MayHbIM XpaHunuwiemM gannos Kyya npemmyLlects. Hanpumep, Bbl yaanute y cebst MHDY nnm nepemectute
eé Kyaa-To — B cTaTbe ocTaHeTcs 6uTas cebinka. inu Bel npuaymaeTe HOBbIV KPYTOW anropuTM — Npu KOMMUTE NoanucasLumMecs yBuasT 3To.
Takke MOXeT KTO-TO eLL€ AONOMHUTL Balun AaHHble Nynn-peksecToM. MHOXeCTBO Apyrux Noaen, npu A0HKHOM 0popMNeHnn, CMOXET YBUAETb
BalLM M3bICKaHUS, [axe He 3Hasi O cylecTBoBaHWUU xabpa. U Tak ganee, u Tomy nogo6Hoe. CnnoLuHble NAKChl U HUKAKUX MUHYCOB.

Zealint 13 despans 2016 B 18:01 +2

Yo %, cnacubo 3a coBeT. A Tenepb 3agymarncsi, MOXeT MHe umeno 6bl cMbicn co3gaTb cneuunansHyto BeTky Ha GitHub ans moux «Becen o
nporpaMMmMpoBaHnmMy, Beb S MOCTOSIHHO BblkNaapiBato y4ebHbIN Matepuan K HUM noka 4to Ha A.Auck. Cenvac s He NnaHWpoBan Kak-To ero
pasBuBaTb, HO, BO3MOXHO, KaKoi-To koA OyaeT coBepLUeHCTBOBaTLCS U ByaeT UMeTb CMbICH AenaTb 0GHOBNEHWS, a Takke AaBaTb APYrMM YTO-TO
Tyda gonuckliBaTb. A nogymato Hag aTMM eLué.

mikhaelkh 13 despans 2016 B 18:44

B gcc ectb dyHkuma _ builtin_popcount, nHTepecHo nocmoTpeTb Ha ee nomnoxexue B Tabnuue.

Zealint 13 despans 2016 B 19:39

KoHeuHo, nHTepecHo, HO Y MeHs eCTb MoAo3peHne, YTo Tam peanusosaH nnbo BeizoB POPCNT 13 SSE4.2, nubo (koraa AaHHas @yHKUMA He
noaaep>KuBaeTcs NPoLEeCcCoOpoM), YTO-TO M3 Moero Habopa NpuémoB. Tak YTo OHa 3aMET MeCTO PSAOM C KakoM-TO U3 yke 3anncaHHbIX B Tabnuue
cTpok. Byay npuaTHO yanBREH, ecnm KTo-To 06HapPYXUT, YTO TaM HanMcaHo YTO-TO COBEPLUEHHO HeobblYHOE, Y KOro ecTb ncxogHukun GCC, moxete
npoBepuTb.

khim 13 despans 2016 B 23:17

Hy ncxogHukn-To He cekpeTHbl, 4a. Tam Tabnnyka  popcount tabW COnyTCTBYOLWME (DYHKLMN:

OCHOHOEe BC&-Takm — 3TO AaTb BOSMOXHOCTb BbI3BaTb «KEMEe3Hyo» peannsaumio, ecnv oHa ectb. OHa Ha kakoM-Hubyab PowerPC nosisunacs B
HesanamsiTHble rodbl...

RPG 14 ¢espans 2016 8 00:50

POPCNT He 6ygeT ncnonb3oBaTbCsl, €CNUN He ykasaTb nar -msse4.2, 4To o3HayvaeT NMMbo KOMNUNALMIO Mo onpeaenéHHyto nnatgopmy nméo
LamaHCTBO ¢ weak-dyHKLUMAMU 1 NOTepsi NPOM3BOANTENBHOCTY Ha Bbi3oBe dYHKLUMKW. Ecnu 310 y3koe MecCTo, TO HYXHO OTAENbHO KOMMNUMAYNTL
Ky4y Bepcuii — ofHy ans sse4.2, ogHy Ang sse4.1... u Tak 40 sse2 KOTOpbI rapaHTMPOBAHHO NOAAepXMBaeTca Ana 64-pa3psagHon apXUTEKTYpPbI.
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K coxaneHwuo npeacTtaBneHHble Ha Al MCXOAHUKM He NMO3BOMSAOT MHE NPOBEPUTL BCE BapuaHThl, TaK KaK s HE MOHSM, YTO C HUMU HYXXHO Aenatb.
Mory cka3saTb Tonbko, 4to Ha i5 __ builtin_popcount Bbiaaét 0.1 cek ans 100000000 utepaumin ¢ Tunom int anst sse4.2 n 0.3 cek 6e3 Hero. Ha Xeon
napLumBbli pesynstat gaxe c sse4.2 — 0.25, 6e3 sse — 2 cekyHabl. Ha core i7 nyywmin pesynstat — 0.08 cek. Ha power x0Tb 1 €CTb UHCTPYKLMSA
popcntw, HO eé pedynbraT Toxe He Brnevatnser — 0.3 cek.

Zealint 14 despans 2016 B 10:08

32
CTpaHHO, HO A nocTaparncs B KOMMEHTApPUSIX ONKUcaThb, YTo Aenatb. B nioGom cnyyae, B cTaTbe HaNMCaHo, YTO YUCHO TECTOB PaBHO 2 .

32
Mopsgok AeficTBMI TakoB: CHayana 3anyckaem «MmycToi» LMK, KOTOPbIA He AenaeT HUYero, KpoMe reHepaLmmn BXOOHOIO MoToka U3 2 yucen.
Hanpumep, B MOéM koae reHepaums BoinonHsaetcs no oopmyne n = 19993*n+1, rge n nmeet pasmep u32. Havas reHepaumio ot n=0, Mbl
3aKOHYMM e€ Ha n=0, rapaHTUPOBaHHO NPOIAA NO BCeM 3HaueHusiM. Miamepsiem Bpemsi paboTbl 3TOro MycToro Lmkna.

3aTeM 3anyckaeMm 3TOT Xe LUK, HO C BbI30BOM (PYHKLMM NoAcyéTa GUToB. Mamepsiem Bpemsi paboTbl U BblYMTaEM M3 HETO BpeMsi paboTbl
NyCTOro LyKna — MoslydaeM HEKYH OLIEHKY Ha MOYTU YncToe Bpemsi paboTbl yHKUMM. HeMHoro rpy6o, HO B Mpedenax nony4varLwmxcs
3HAYEHW BPEMEHU BMOMHE AOCTATOYHO AMS BbIBOAOB.

RPG 14 despans 2016 & 14:18 +2

£ HeMHoOrO He 06 3ToM. Henb3s 3arpy3nTb 3TOT KOZ, BbINMONHUTL make 1 NONyYnTb Takyto e Tabnuuky, BEpHO? Y MEHsI €CTb BO3MOXHOCTb
NpPOTECTMPOBATL KOA Ha COBEPLUEHHO PasHbIX MallMHax, HO HET BPeMeHM ero AeTarnibHo n3ydaTtb. Ho no kpaiiHel Mepe s BbIICHWI, YTO Ball
KOZ, cYMTaeT BpeMsi MycToro uukra:) BeICTpbIin B3rnaa nokasbiBaeT, YTo B NporpamMmMe He XBaTaeT HTepderica YTobbl NporHaTh BCe TeCTbl
pasom.

VIMeHHO noaTomy kof crieyeT BbinoxuTb Ha GitHub, Tak kak ero ewwé gopabaTbiBath 1 fopabaTbiBaTb. Y106l HE CUMTaTb BpeMs MyCcToro
LMKNa S Mcnonb3oBan pasBopoT Lukia Ha 8, nocre Yero BpeMsi, 3atpayMBaemMoe Ha nepebop 3HauyeHuin, cTano HUYTOXHO Maro.

> rapaHTMpPOBaHHO NPOWAS NO BCEM 3HAYEHUAM

A noudemy umkn ot 0 4o N He NpoaéT rapaHTMPOBaHHO BCE 3HAYEHUA?
> y106bI KOMNUNATOP BOOGLLE HE yAanun LMK 3a HeHafoBHOCTbIO
ecTb volatile.

Ho xabp He ansa Pull Requesto-B. A npo rmtxab yxe ckasanu.

E Zealint 14 despans 2016 B 16:21

KoHeuHo Hernb3as Tak caenatb, U He Bbino Lenu paspabaTbiBaTb NONHOLEHHbIN TECTUPYIOLLUIA NPOEKT, KOTopLIV ByaeT paboTath y Bcex U
Bcerga. PaHblue st UCMbITbIBAN UAMO3UK, YTO 3TO MOXHO CAENaTb, HO MOTOM MOHSIM, YTO Henb3si. [Nt UsMepeHust NPOLLECCOPHOro
BPEMEHU 1CMosb3oBanach yTunuTa runexe, BCe U3MepeHusi MpoBoAUNMUCE BpyYHyto. Ecnn cTaBuTb Lienbio caenath Kof, KoTopbiin 6yaeT
M3MepsiTb MPOLIECCOPHOE BPEMS Ha MioGoI MaluvHe 1 Be3ae 3amnyckaTbesi, TO s 3aTpady yuMy BPEMEHU.

Liukn ot 0 o N He NoAXoauT, MOTOMY YTO MHE HYXEH MMEHHO XaOTUYHbINA NOTOK AaHHbIX (B MPOTVBHOM CIlyyae anropuTM NpeanoacyéTa,
BO3MOXHO, ByaeT pabotaTtb HeafekBaTHO BbICTPO NpuW NocrnefoBaTeNbHOM 0bpalLeHny K NamMsiTi 1 3To He ByaeT oTpaxaTb CUTyaumto B
pearnbHbIX MPOEKTax).

PassopaumBaHue Lukia B MOEM criyyae 3aTpyaHUTENbHO, Tak Kak npoledypa TeCTMPOBaHUSA 3aKrioyaeTcs B nocnegosatenisHoM
OTKOMMEHTUPOBAHWUW OLHOW CTPOKM 3a APYrov U pyYHOM NPOBEPKU BpeMeHU paboTbl. Ecnv passepHyTb Uukn, Nnpuaétcs 8 pas
OTKOMMEHTUPOBATbL ¥ KOMMEHTUPOBATL OGPATHO 3TU e CTPOKM.

B uenom, g noHMMato, Yero Bbl XOTUTE, HO AN MEHS1 3aTpaThbl BPEMEHW Ha 3TO ceiyac ByayT HACTOMbKO KaTaCcTPOUUECKUMM, YTO OHU
He onpasgaloT pesynsraTta.

Mo noeogy GitHub s yxe roBopwun, 4to nogymato. HyxxHo pasobpaTbecsi, NpUBbLIKHYTb — 3TO HEe BbICTPO ANst MEHS.

ﬁ Randl 15 despans 2016 B 21:17

Yem
std::chrono: :high_resolution_clock: :now()
nnox?

B Zealint 15 despans 2016 B 21:32
Kak oH nosBornsieT onpeaenuTs NpoLeccopHoe Bpems? VIMEHHO To BpeMsi, KOTOpOoe NpoLEeCccop TPaTus TOSbKO Ha MOk 3ajady, a

He Ha eLwé noncoTHu npoueccos B OC?

MacIn 15 despans 2016 B 21:35
Mockonbky Balua 3ajadva — "ropsiyasn”, npoueccop byaet 3aHsT NocTosiHHO. O6beM AaHHbIX y Bac BENWK, Tak YTO NMOrPELUHOCTb

MOXHO onycTuTb. nn HeT?

m Zealint 15 despans 2016 B 21:41
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OB6cTOoATENBHO 0 NOACYETE eMHNYHBIX GUTOB / Xabpaxabp

HerT, pasHnua mexay acTPOHOMUYECKUM BPEMEHEM U MPOLIECCOPHBLIM HA MOEl MaluMHe Morna cocTasnaTe oT 1 go 3
cekyH. [insi MOMX U3MepeHuin 3To MHoro. KoHeuHo, s Mor Gbl YBENMUMTL YKCIIo TecToB pa3 B 10, HO Toraa cTaTbsl Bhilna Gbl
rae-HNbyab TONbKO K KOHLY doeBpans :)

MacIn 15 cdespans 2016 B 21:48

3pecb, BO3MOXHO, CTOUT packuaaTtb No Aapam. Ho 310 Tak, nnpuka.

E Zealint 15 despans 2016 B 22:00

A 6bl packugan, ecnv 661 OC no3sonana aTto caenatb OTHOCUTENBLHO NPOCTLIM MeToZoM. B npuHumne, B uaeane Hago
6bino BoobLe 3anyckaTb KOMNbIOTEP, Cpady NepexsaTbiBaTb ynpasrneHue, 6e3 sanycka OC, u 3anyckatb
TECTMPOBaHWE (OYHKUMI. DTO HE CMOXHO, B MPUHLMME, HO HE CIIULLKOM N MHOTO Bbl XOTUTE OT OGLIYHOIO Yy4eGHOro
maTtepuana?

MacIn 15 despans 2016 B 22:12

370 He TpeboBaHWe k BaM, NPOCTO MbICIlb BCIyX.

ﬁ Randl 15 despans 2016 B 21:42

OH noseonsiet NporHaTb BCe€ Te€CTbl O4HUM HaXaTnem KnasuLln.

Yo, Kpome CcoGCTBEHHO BaLlero y,CI,OGCTBa, NO3BOJTUT KaXXAOMY Xenawuwemy nporHaTte CBON TeCTbl, MPOrHaTh BallX TeCTbl HA
CBOEM KoOMNbloTEpE U T.4.

TOYHOCTb TEOPETUYECKM YNAMET, HO AyMato He TaK YK CUIbHO — NOSCcoTHM npoueccoB B OC ogHu U Te xe.

m Zealint 15 despans 2016 B 21:58

MoxeT Bbl 1 npaBbl B TOM, YTO 51 MOT Bbl Tak caenath, HO BCE-Taku 5 B KOHLIE-KOHLIOB PeLLWN, YTO NYCTb Kaxapli Aenaet
CpaBHEHUSA Tak, kKak eMy yao6Ho, 6epsi 0TBETCTBEHHOCTb Ha cebsi. MamMepsTb acTpoHOMUYECKOE BPEMS HA JAHHOM YPOBHE
OTBETCTBEHHOCTV MHE HEe MO3BONUT MOW ONbIT NOA06GHON paboThl U Kyya rpabneit Ha aTol noyee, NO3TOMY COBETOBATh
[enatb TO )e caMOoe ocTarbHbIM Nonb3oBaTensiM s 6bl He cTan. A He BUXy Npobrnembl NPUKPYTUTL YNOMSIHYThIE BbiLLE
yHKLUMK, HO caMm Tak AenaTb He Byay. Bcé-Takn y MeHs He roToBbI NPOAYKT, a onucaHne MetoAoB. KTo Xo4eT ux n3yuntb
nogpobHee no-nbomy 3axoyveT BCE nepenucaTb U caenatb No-cBoemy (Mo kpariHen mepe, 1 6bl Tak caenan). faeate Yto-
TO, YTO UMeeT (Mo MOWMM NpeacTaBneHnsIM) B6onbLLOK pUck He paboTaTtb Unu paboTaTe HENPaBUNBLHO St MPOCTO HE MOTY MO
JINYHBIM MPUYMHAM, NOTOMY S U OFPaHWUYUIICS CAMbIM MPOCTBIM MUHUMATBbHBIM KOAOM. [lymato, TyT MOXHO He CnopuTb, BeAb
A1 paspeLumn aenatb C MOUM KOZLOM BCE&, YTO YrOAHO.

B npuHumne, MoxHO eLé Obino 6bl MHOro HeJoCTaTKOB HalNTK B Moel paboTe, HO Tonbko ecnun 3abbITb O Liensix.
M3HavanbHas uenb — nokasatb Metofdbl. CpaBHEHME — 3TO NPOCTO Kak 6oHyc. IMeHHO No3ToMy ecrnu KTo-To NpoBeaéT
NonHoLEeHHOoe cpaBHeHWe ¢ boree Hay4YHbIX NO3NLMA — 3TO ByaeT 3acnyxuBaTb OTAENbHOW XOPOLUel cTaTbu. Takown
YenoBek Mor Gbl B3iTb HECKOSIbKO NPOLIECCOPOB C Pa3HON apXUTeKTYpo (0T HacTonbHbIX MK 40 MOBUMBHUKOB), HECKOSBLKO
OC, HecKkomnbko pexxMmMoB paboTbl KOMMUIISITOPOB, HAaNMcaTh BapuaHTbl ¢ ncnonb3osaHnem POPCNT, cosaatb ckpunr,
KOTOpPbIV Be3ae, Bceraa vy Bcex ByaeT no HaxaTuio KHOMKV NPOBOAUTL TECTUPOBAHWE U BblAaBaTb Tabnuupbl ¢ pesynsratom
(a Takke napannensHo BapuTb kode 1 AenaTb ByTepbpoapl), — B 06LLEM, NMOSHO MHTEPECHOW paboThl. A NWLLb HavYan Temy,
HO NPOAOMKaTb €€ MOXHO eLLé AOoMro.

RPG 15 despans 2016 B 21:47

nOJ'IbSyﬂCb cnyyaem, COOGLLly, YTO runexe no ccblfike mepTea, a eLé MeHs Tep3akT CMYTHble COMHEHUA, YTO A CMOry
NOBTOPUTL 3aMyCK 3TUX TeCTOB, HanpumMmep, Ha power.

m Zealint 15 despans 2016 B 22:04
MepTBa B TOM CMbICHEe, YTO NPOEKT He paspabaTbiBaeTcs? B niobom crnyyae, Tam ectb paboyasi Bepcus ans Windows n
UCXOOHWKM, Y MeHs1 BCE paboTaeT. Caenatb YTo-To Gorbluee st He MOry, APYrUX YTUIIUT He 3Hato.

RPG 15 despans 2016 B 22:07

Ocranocb goxaatbes, koraa Microsoft caenaet Windows ans power:)

MacIn 15 despans 2016 B 22:11

EcTb timeit B Windows Resource Kit. XoTs 51 He yBepeH, yuMTbiBaeT N OHa BPEMSI KOHKPETHOIO npouecca, Ui NnpocTo
n3mepsieT MHTepBan.

encyclopedist 18 despans 2016 B 17:21 +1

i5i7 n Xeon — 370 HMYeEro He 3Havallme MapKeTUHIOBbIN Ha3eaHus. Fopasgo 6onee nHoOpMaTUBHBLIMM ObiNn Obl ykazaHUSt apXUTEKTYpbI
(Hanpumep, Sandy Bridge nnn Haswell)

gleb_| 14 despans 2016 B 11:14 +2

MHTEPECHO, @ Hemnb3s N UCNosb3oBaTh dnar YeTHOro konnyecTtsa 6utoB B PSW ans ontMMmnsaumm HavBHOIO LMKNa, Unv UMKna ¢ OTKyCbiBAHUEM

eanHnu?

https://habrahabr.ru/post/276957/
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alecv 14 ¢espans 2016 B 18:30

Hapo coenatb conpoueccop Ha FPGA!

khim 14 despans 2016 B 19:04
He cmewHo pgaxe. OBpalleHne kK cConpoLeccopy 3aHMMaeT CTONMbKO BPEMEHM, YTO BbIMIphILLIA HUKAKOTO He BydeT, Aaxe ecnu Bcé OyaeT UCMONMHATLCS

3a 0AuH TakT. Takue Bewn ecnv n BCTpaueBaTb — TO B CaM npoueccop.

P.S. Xotsa 6onee crnoxHble Belwn peanbHo B FPGA BbIHOCAT. Ho 310 AOMmMKHO 6bITb YTO-HUBYAb Kak-MUHWYM Ha HECKOMBbKO ThiCAY TakToB. VHave
CMbICre HETy...

MacIn 15 despans 2016 B 04:41

HAcHoe pgeno, yto npoueccop BbIHYXAEH aenatb l49TI>IpéXKpaTHyKZl pa60Ty npu yaBoe€HUN BXOOHOIo NapamMeTpa 1 JaXe XOpoLlo, YTO OH cripaBnaeTca
BCEro nNuilb BTpOEe MeasieHHee.

Tam He BTpOE, Tam Ha 70%.

Randl 15 despans 2016 B 06:20 +1

Ecnu k1o HMBYAb nporHan 6bl TecTbl Ha cBOeM KoMnbloTepe v cpaBHun 66l ¢ POPCNT, s 6bin 661 emy 6narogapeH.
K coxaneHuto, komna noaaepXvMBatoLLErO 3Ty MHCTPYKLUMIO NOA PYKOW Noka HeT. Ecnu HUKTO He cnogobuTes, caenato cam rae-To Yepes Mecsau-nosrtopa.

Zealint 15 despans 2016 B 10:13

A Toxe 6bIn 661 pag BuAeTb Nogo6Hyto Tabnuuy ¢ POPCNT. OpHako, K coxaneHuto, nogo6Hoe TecTpoBaHUE 3aHUMAaEeT 04eHb MHOTO BPEMEHMU,
YernoBeky, KOTOpbIN ero NPoBeaéT, He CTbIAHO ByAeT HanMcaTh OTAENbHYIO CTaThio. A He 3anpeLat HUKoMmy 6paTtb U MeHsITb CBOW KOA MO CBOeMY
YCMOTpEHMIO 1 ¢ NtobbiMK LiensiMu. Ho 1 oTBeyaThb 3a Hero B Takom crnyyae He 6epychb.

MaclIn 15 despans 2016 B 19:57

Bonee HeoueBuaeH NPOUrpbILL BTOPOIo peLleHna ¢ OTKyCbiBaHUEM edUHULbI. Bbl He npueegete acceM6nepru7| JINCTUHT LUMKNOB HauBHOIo
peLeHnsa u ¢ OTKyCbiBaHUeM Ans Ballero KOMI'IVIJ'IFITOpa'.7

a Zealint 15 despans 2016 B 20:28

MoxanyicTa, HO COMHEBalCb, YTO 3TO YEM-TO MOMOXeET. BbiknaabiBato ko, KOTopbIi nonyyaetcs Ans u8 B pexume komnunauum x86. Ans
HaMBHOro MeToda:

81078 mov cl, al
8107A and cl, 1
8107D add dl, cl
8107F shr al, 1

81081 jne main+38h (81078h)
[nsa oTKycbiBaHUS €AUHUYKU:

lea ecx, [eax1]
inc dl
and al, cl

F jne main+38h (281078h)

Ona u32 gna pexuma x86. HaneHbIn meToa:

2C10A0 mov cl, al

2C10A2 and cl, 1

2C10AS5 add dl, cl

2C10A7 shr eax, 1

2C10A9 jne main+0h (2C10AOh)

OTkycblBaHUe:

FB10AO lea ecx, [eax1]
FB10A3 inc dl

FB10A5 and eax, ecx

FB10A7 jne main+60h (FB10AOh)

Kak BuauTe, TYyT HE BCE 04EBUIHO :)

Randl 15 ¢espans 2016 B 20:37
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A Baw kog He cmoTpen, Ho MMXO ecnu kof opraHvM3oBaH, MHOTO BPEMEHM 3TO He 3anmMeT. [lonuncaTtb BykBanbHO Napy CTPOK koAa, 3anyctuTb
TECTUPOBaHWe, NOAOXKAaTb NMOKa OHO 3aKOHYMTCS U ONyGNMKOBaTb pesynsTaThl.

- zagayevskiy 15 despans 2016 B 21:05

Yuntante

Ans n3mepeHusa nNpoLeccopHoOro BpeMeHn ncnosnb3oBanach ytunuta runexe, Bce UusmepeHunsa npoBoAUSIUCH BPYYHYHO.

npoueypa TeCTMpOBaHUA 3aKroyaeTcs B nocnegoBaTeNlbHOM OTKOMMEHTUPOBAHWM OQHOMN CTPOKU 3a APYroi U pyYHO NMPOBEPKU BpeMeHW
paboTbl

E Zealint 15 despans 2016 B 21:34

A 3Mepsito MIMEHHO NPOLIECCOPHOE BpeMsi. ABTOMaTU3NPOBaThk 3TO OTHOCUTENBLHO NPOCTEIMU METOAaMM st He MOry (He MOTOMY YTO He ymelo, a
NOTOMY YTO 3TO [IONFO U MEHEe BaXHO AN MEHS).

RPG 15 ¢bespans 2016 B 22:05

Momepun ans 326uTHoro int — popcnt GeicTpee camoro GbICTPOro BapuaHTa ¢ Tabnuuen Ha 64K B 2 ¢ HeGonblumMM pasa (Ha core i5). Bcé nogpsag
npeanaraemoe nNporHatb HepeanbHo:) XXaém koraa aBTop Aobepétcsa Ao rutxaba. Vnv HainTu B ryrne rotoBble TecTbl... Hanpumep, BOT 3T0T:

h impetus 15 despans 2016 B 08:07 (kOMMeHTapuit Bbii U3MEHEH) +3
_J

npoLuy npoweHus, st abcontoTHbIM O B nporpammupoBaHmmn Ha ABY (a ctaTbsl «HEe Ansi HOBUYKOB»), HO O4EHb 3aX0TeNoCh CrPOCUTb —

Bpoge xe y kaxaoro cemeicTsa NnpoLECCOPOB U Aaxe MUKPOKOHTPOMNEPOB €CTb «POAHbIE» KOMaHbl apudMeTUHeCKoro casura Brnpaso ¢ hnarom
nepeHoca, 1 CroXeHUs C 3TUM ke raroM, T.e. NOACHET eANHUYEK CBOAUTCS K LIMKITy COOTBETCBYIOLLIEN ANMHBI U3 NOCNEA0BaTENbHON Napbl KOMaHA,
KCABUHYTbY, «CNOXMTb»? Tem Bonee 4To NOYTU BCIOAY 3TO KOMaHAbLI O4HW U3 CaMblX NPOCTbLIX U BLICTPLIX, U K TOMY e 6asoBble ANA CeMencTsa. T.e. He
MEHSIIOTCSA OT BEPCUU K BEpPCUM KOHTponnepa unu npoueccopa. Npocto pas BCE paBHO B CTaTbe K KOMMEHTaxX peyb Npo KOMNUAALMM NOA KOHKPETHbIe
NpoLIECCOPbl — TO HACKOMBKO XOTS Bbl MO NOPAAKY BEMUYMH 3TU PeLLeHns MeaneHHee acceMbnepHbIX? Vnu s 4To-To COBCEM He NPaBUibHO MOHAN?

n BTOpOVI MOMEHT — KakK MoHUMalo y BCeX TeCTOB HU3KOYPOBHEIo 6bICTp0ﬂel7ICTBI/Iﬂ pesynbratbl 6yKBaJ’IbH0 KpaTHO MeHAKTCA B 3aBUCUMOCTU OT TOrO,
CUaAaT nn nporpaMmma n/vnn eé AaHHble B Kalle npoueccopa unun HeT, 1 COOTB 3TO OTCNeANTb — OTAeNbHOe MUHU-UCCNeSOBaHNE — HET NN TYT TaKoro
MOMEHTa 4YTO U3MepATCA NO CYyTU HE 6bICTp0,D,el7ICTBI/Ie anropuTMoB, a NpocTo nomMmewaemMoCTb NporpaMm Unu AaHHbIX B KaLw?

B Zealint 15 despans 2016 B 10:06

HawueHbIl MeToa, KOTOpbI MOET B CTaTbe NepBbIM, KOMMAUIMPYETCA MMEHHO B TO, O YEM Bbl NULLMTE — MOCIeoBaTeNbHOE CIIoXeHUe ogHoro 6uta 3a
apyrum. KomnunsaTtop reHepuvpyeT BnonHe onTuManbHbIA kog Ans Toro koga Ha ABY, uto s gan. Kak Bel MmoxeTe ybeanTbesi, 3T0 camblil MeASNEHHbI
anropuTM.

B naHHoMm crny4yae BCE CUAOWNT B K3LLe, MOXETE HE COMHEBATLCS.

MaclIn 15 deBpans 2016 B 21:21 (KOMMeHTapuii Bbin U3MEHEH)

HerT, He MeHHO TO, 3TO BUAHO NO BbINPOLWEHHbIM MHOK Yy BacC JIMCTUHIam. Yenosek roBopuUT Npo KOMaHAOy ADC. Yro-T0 Hanono6|/|e

xor edx, edx
ml:

shl eax,l
jz m2

adc edx, 0
jmp ml
m2:

adc edx, 0

quit:
T.e. Aa, BCe paBHO MO CYTV ANMWHHBIN "Tynow" UMK, HO He COBCEM TO e camoe.

E Zealint 15 despans 2016 B 21:39

YBepeH, 4To 310 GyAeT To ke camoe, a ckopee Bcero Aaxe xyxe. Kpome Toro, ato notpe6yeT pabotats ¢ acceMBriepom, Toraa kak y MeHsi B
nnaHbl BXOAWUIO CO3AaTh TOMLKO NMEPEHOCUMBIN Kog, XOTs 6bl Ha Cu. Brnipouem, He Gepych yTBepxaaTh 4to-nmbo HaBepHsika, nobbie
yTBEpPXKAEHWSI TPEDYIOT AoKa3aTeNLCTB. Ho ecnu cpaBHMBaTL C OCTanbHBIMU METOAAMM, TO LMK MO BCeM BUTam npourpaeT ogHO3HAYHO, NyCTb
He Ha u8, To Ha Gonee KpynHbIX TUNax TouHo. [lymato, Bl Toxe 310 noHMMaeTe.

MacIn 15 despans 2016 B 21:46 (KOMMeHTapuii Bbinl U3MEHEH)

Pasymeetcsi. U TeM He MeHee, s nporoHto umkn ¢ ADC, yucto 13 nobonerctea. Ho namepsts 6yay no mawmHHOMY BpeMeHu. [a, kctatu, s
nucan BaMm Bbllle — B CTaTbe € Bac ecTb ppasa "BTpoe MmeaneHee", Tam rge AOMKHO BbiTb "Ha 70%".

m Zealint 15 cespans 2016 B 22:02

Y MeHs HanucaHo npaBUNbHO. Bo3MOXHO, Bbl YTO-TO Apyroe noHAnu.
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MacIn 15 cespans 2016 B 22:07

AX, BOT OHO 4TO. NOoCKonbKy HanucaHo o pexume x86, MHe Kasanock, YTO FOBOPUTCS O CpaBHEHUU C 64 pa3psiAHbIM NPOLECCOPOM,
Mo, Npu B YeTBepo GonblueM obbemMe paboTel (Beab 64 AenaeT 3a OAUH Luar, AN HEero 3To eCTeCTBEHHbIN 06beM AaHHbIX), OH
npourpbiBaeT 64 paspsgHoMy BTpoe. A Bbl UMeeTe B BUAY MO OTHOLLEHUIO K 32 BUTHOMY CBOEMY e TecTy.

Torga U3BUHUTE.

MaclIn 15 deBpans 2016 B 22:17

[Oa, kctatn, BapuaHT ¢ ADC GbicTpee — Ha npocTom TecTte 7118,6mc npotus 8922,6mc

MaclIn 15 despans 2016 B 22:27

B03MOXHO, 3TO M3AEPKKM MOEW BbIGOPKM MCXOQHBIX AaHHbIX, MOTOMY YTO METOA OTCEYEeHMS eAnHULLI OTpaboTan ewle GbicTpee —
3a 5969mc.

a Zealint 15 despans 2016 B 22:28

OT1nunuHo, 6yay 3HaTb ;) BoobLue, no-xopollemy Bce 3T yHKLMN MOXHO nepenucaTtb Ha accembnepe n oHun 6yayT paboTtath
nyylle, ecnn NoHMMaTh MPUHLMMBI ONTUMMU3ALIMK, KOHEYHO. TOMNbKO NepPeHOCMMOCTL CTaHET PaBHOW MOYTU HYIHO.

ErmlIg 15 despans 2016 B 16:37

MpoBen cpaBHeHWe NPoON3BOANTENBHOCTM 2-X pyHKUMK Ha Core i7 4770:
MepBas ncnoneb3yeT annapartHyto peanusaumio n3 SSE4.2.

uint64_t BitCount (const uint8 t * src, size_ t size)
{
uint64_t sum = 0;
for (size_t i =0; i < size; i += 8)
sum += _ popcnt64 (*winté4_t*) (src + 1));

return sum;
Bropas kombuHaumio npeapaccumTaHHoro maccvea pesynsratoB v SIMD Ha ocHoBe AVX2:

const _ m256i Z = mm256_setl epi8(x0);
const _ m256i M = mm256_setl epi8(xF);

const m256i K = mm256 setr epi80, 1, 1, 2, 1, 2, 2, 3, 1, 2, 2, 3, 2, 3, 3, 4, 0, 1, 1, 2, 1, 2, 2, 3, 1, 2, 2, 3, 2, 3, 3, 4)

uint64_t BitCount (const uint8 t * src, size_t size)
{
_ m256i sum = mm256_ setzero_si256();
for (size_t i =0; i < size; i += 32)
{
_ m256i _src = mm256_loadu_si256((__m256i*) (src + i));
_sum = mm256_add epi64 (_sum, mm256_ sad epu8(Z, _mm256_shuffle epi8 (K, _mm256_and_si256(_src, M))));
_sum = mm256_add_epi64 (_sum, mm256 sad _epu8(Z, _mm256_ shuffle epi8 (K, mm256_ and si256(_mm256 srli_epil6 (_sr&),, M))));
}

return _sum.m256i_u64[0] + _sum.m256i_u64[l] + _sum.m256i_ u64R] + _sum.m256i_u64B];

MpownssoguTensHocTb 1-1 — 114 MukpocekyHa Ha obpaboTky 1 GB, 2-1 — 48 ms.

khim 15 ¢espans 2016 B 17:06

3T0 He BMOSHE YECTHO, HO TOXE NONE3HO 3HaTb.

P.S. Kak 5 noHumato gaxe o6bluHbIn SSE Ha 6onblumx o6bémax MoxeT "yaenats" popcnt64? Ho Tonbko ecnu ecTb rae "passepHyTbes”?

ErmIg 15 cespans 2016 B 17:43

[a yoenbiBaeT B 2 pa3sa (Bcero Ha 10% meaneHHee yem AVX2). Ncnonbayer SSSE3:

const _ ml28i Z = mm_setl_epi8(0x0);
const _ ml28i M = mm_setl epi8 (0xF);
const _ ml28i K = mm_setr epi80, 1, 1, 2, 1, 2, 2, 3, 1, 2, 2, 3, 2, 3, 3, 4);

uint64_t BitCount (const uint8_t * src, size t size)

{

https://habrahabr.ru/post/276957/ 19/25


https://habrahabr.ru/users/MacIn/
https://habrahabr.ru/users/MacIn/
https://habrahabr.ru/users/MacIn/
https://habrahabr.ru/users/MacIn/
https://habrahabr.ru/users/MacIn/
https://habrahabr.ru/users/MacIn/
https://habrahabr.ru/users/Zealint/
https://habrahabr.ru/users/Zealint/
https://habrahabr.ru/users/ErmIg/
https://habrahabr.ru/users/ErmIg/
https://habrahabr.ru/users/khim/
https://habrahabr.ru/users/khim/
https://habrahabr.ru/users/ErmIg/
https://habrahabr.ru/users/ErmIg/

14.11.2016 OB6cTOoATENBHO 0 NOACYETE eMHNYHBIX GUTOB / Xabpaxabp
_ ml28i sum = mm_setzero_sil28();
for (size t i =0; i < size; i += 32)

{

_ ml28i src = mm loadu_sil28((__ ml28i*) (src + 1i));
_sum = mm_add epi64(_sum, mm sad _epu8(Z, mm_shuffle epi8 (K, _mm and sil28(_src, M))));
_sum = mm_add_epi64 (_sum, _mm_sad epu8(Z, _mm shuffle epi8 (K, _mm_and sil28(_mm srli epil6(_srd,), M))));

}

return _sum.ml28i u64[0] + _sum.ml28i u64[l];

RPG 15 cbespans 2016 B 22:39 +1

Pesyn bTaTbl 3TOrMO TeCTa:

Xeon E5-2680

snikulov 16 despans 2016 8 10:50

Kctatu, a std::bitset count() 6biro 6bl ToXe Hennoxo nocunTaTb.
Hackonbko s NOMHI0 OH ONTUMarnbHO Bbipaxarcs B popcnt Hy 1 caenats BbIBOAbI.

artOint 16 despans 2016 B 16:08 —4

khim 16 despans 2016 B 19:26

A BOT npo noacyeT 6uToB: Bceraa 6bIno MHTEPECHO, MOYeMy B CxaToM dhaine npuMepHo oauHakoBoe konuyecTeo 0 u 1?

370 paneko He Bceraa npaeaa. bonee Toro: apxmeaTop, AnNs KOTOPOro 3TO Beerda npaeaa byaet, BoobLue roBops, Xy»e, YeM TOT, Af1si KOTOPOro 3TO
MOXeT BbITb Henpasgon.

YT1o npaeaa — Tak 370 TO, YTO Ha TUMMYHLIX cbarnax Bbl GyaeTe nonyyatb Takow pesynsrat. Ho 3To-To kak pas NoHATHO: ecnv 6bino Gbl He Tak, YTo
6bIno 6bl AOCTaTOYHO NpuaenaTb HeGonbLLOW NOCTOBPaboTUMK, KOTOPLIV Bbl MOT, B TUMMYHOM crnyyae, cxaTtb dann ewé. Kto 66l ¢ 3Tum cmupuncs?

https://habrahabr.ru/post/276957/ 20/25
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artOint 16 cespans 2016 B 19:46 -1

Hy A He NblTanca yreepxaatb, YTO 3TO UCTUHA. 3710 BCero nuwb HabnaeHne, aHanuamposan OUTbI CXKaTbIX (bal;IJ'lOB. Bonee Toro, B cxatbix
q)aﬂnax LLenoYky OAMHAKOBbIX BUTOB CTAHOBATCA ANMUHHBIMU. Tak noqemy?

mihaild 16 despans 2016 8 20:01 +1

MoTomy 4TO XOpOLUMIA apxuBaTop BblAAEeT "criydanHbin” dann (MHave ero MoxHo 6bino Bbl elle cxatb). A B cnyyaiHom daiine obbiuHo 0 v 1
NPUMEPHO OONHAKOBO.

artOint 16 dbespans 2016 B 20:37 -3

MHbIMK cnoBamu, He nobylo crnyyanHyo nocnefoBaTenbHOCTb MOXHO oxaTb. C 3TUM S cornaceH, a BOT To, YTo B criy4anHom davine O n 1
NMPUMEPHO NMOPOBHY, 3TO BPAA NW.

khim 16 cespans 2016 B 22:53 +2

B "cnyyaiiHom dpavine” 0 u 1 "npumMepHo” nopoBHy. MNocmoTpute Ha TpeyronbHnk [ackans, nomeguTMpyMTe HEMHOTO Hag HUM.

Hint: nogymanTte Hag Tem, CKOMbKO CyLuecTByeT hainoB C HYNEM eaNHNYHbIX OUTOB, C OAHWM, C ABYMS, 6€3 HYNUKOB, C OAHUM HYIIMKOM U
Tak ganee. Korga noiméTe 4to camasi 6osbLuasi BepOSATHOCTb B COBCEM CllydaiHOM chaiinie BCTPETUTb POBHO MOSIOBUHY HYSIMKOB U
eVHUYeK — npopomkanTe aymatb, He ocTaHaenueanTecb! BO3MOXHO paHO Ny NO3aHO NOMMETE 0 YEM TYT MIOAN FOBOPSIT...

mihaild 17 despans 2016 B 02:57

KoHeuHo, cxaTtb MoxHO Nobyto nocneaoBatensHOCTb (AN Moboro danna MoXHO caenaTte apxmsaTop, CXMMalLWMi 3ToT hann B 1
6aiiT). Henbasa caenaTtb yHMBEpCanbHbIA apxMBaTop, CxMMatoLwmin nobyto nocnenoBaTenbHOCTb.

Ecnu Bam HeoueBnaHO, 4TO B Criy4aniHoM dharine npMmepHo nopoBHy 0 u 1, TO Bbl NOHMMaeTe nog criydanHbiM dansiom YTo-To O4eHb
cTpaHHoe. puBeanTe CBOE onpeaeneHune, YTo nu.

artOint 17 cespans 2016 B 06:28 -1

Mpo cneunanuavpoBaHHbI/yHUBEpPCanbHbI apxmBatop — Aa. Nog «cnyyaiHeimy daiinom Bbl umenu B Buay, HaBepHoe, To, YTo
apxvBaTop Ha BbIxofe BblAaeT daiin ¢ nceBaocnyvariHom nocneaoBaTenibHoCcTbio? A He cpasdy noHsn. W pacnpegeneHune 1Tam
6uHomunansHoe, p~0,5? M.6. aTo B BUAe Teopembl ochopmneHo? Ecnu 3HaeTe, noackaxuTte, noxanymncra.

mihaild 17 dbespans 2016 8 13:48

Y 6onblumHcTBa nocnegoBaTensHocTe yicno 0 u 1 npumepHo oguHakoBo. bonee dhopmansHO — fonst nocrnefoBaTenbHOCTEN
ONMHBI N, B KOTOPbIX MeHbLe Yem 0.4n (unun 0.49999n, HeBaXHO) eANHUL, SKCMOHEHUManbHa Mmana.

Y 6uHomumaneHoro pacnpeaenexuns npu p=0.5 aHTponua MakcumansHa — criegoBaTenbHO, eCnu apxuBaTop BbigaeT Apyroe
pacnpefeneHve, ero BXo4 TUMNMYHO MOXHO CXUMATb.

artOint 17 dbespans 2016 B 19:01 -1

AcHo. U BoT ewe, 8 paccmatpmBato 6uTbl apxmBHOro dpana. Buxy, 4to yepeayowmecs Habopbl oanHaKoBbIX GUTOB
YANMUHSAOTCSA NO CPABHEHWIO C HEKUM NPOU3BONbHLIM UCXOAHBIM haiinom. MoxeT nu BbiTb 06bACHEHNE 3TOMY SIBNEHWI0?
Habniopgaetca Ans pasHbix apxXvBaToOpOB U PasHbIX anropuTMOB.

mihaild 17 dbespans 2016 8 19:29 +3

Boob6Lue roBopsi, ecrnu Bbl AENCTBATENBHO HAXOAMUTE KaKyH-TO anroOpUTMUYECKU BbIPA3UMYI0 3aKOHOMEPHOCTb B peayrnsratax
paboTbl apxmBaTopa — TO Bbl MOXETE ero yryuyluTb. T.K. Bpsi4 N XOPOLLME apXMBATOPbl MOXHO YMy4LIMTh Haxanssy, TO
CKOpee BCero 3aKOHOMEPHOCTb KaxyLLasicsl.

Ecnun HeT — npeabsBuUTe KOHKPETHbIE YncHa.

. khim 18 ¢espans 2016 & 00:46

Xopolune apxmBaTopbl C NETKOCTLIO YNyYLIATCA HAHEMHOIO Ans onpeAenéHHbIX TMnos dainos. Ha atom, 4€pT nobepu,
NoCTPOeHO BoOGLLe BCE: ecrnn BXOAHbIE JaHHble Y BaC paBHOBEPOSTHbI, TO MOCTPOUTL apXuBaTop BooGLe Henb3s.

Tak yto Ans n6oro, caMoro-caMoro JyyLero apxmsaTopa MOXHO HaWTV Kakon-To TN (haiinoB, Ha KOTOPbIX Er0 MOXHO
caenathb ewwé nydwe. Kak Bel camu 3ameTunu "ansa noboro daiina MoXxHO caenaTb apxmBaTop, CKUMatoLWnin 3ToT dhain B
1 6anT" (a noyemy He 1 6uT, KCTaTU?).

Bcsa npobnema obcyxaeHns apxmeaTopoB — B 3TOW CaMoW "HEYECTHOCTU'"™: Ha CryvalHbIX (COBCEM CryvanHbIX... 6enbii
LUYM...) A@HHbIX HUKTO HUYErO HUKOTAA He COXMET, BCeraa HYXHO Kak-To oTbupaTb — 1 BOT TyT-To cobaka v nopbinace.
Ecnu 3achukcupoBath, ckaxeM, pasmep apxvmBatopa — TOraa MOXHO yxe YTO-To 06CyxaaTh... HO Toxe HenpocTo. Ecrin
Ha KaK1x-To JaHHbIX apX1BaToOp Hayvan BblgaBaTb YTO-TO COBCEM Hernoxoxee Ha Benbii LyM — 3HaumMT Bbl 3a4anm Kakom-
TO TVIM AaHHBIX A5 KOTOPbIX 3TOT apXVMBATOP HUKTO He 3aTauuBan :-)

mihaild 18 despans 2016 B 01:27 +1

[la, ecTecTBEHHO MOXHO NofobpaTh AaHHbIE, Ha KOTOPbLIX apXMBATOP BbIAACT CTPOKY M3 OAHMX Hynen. Ho crydainHo
370 caenaThb (MU HaTKHYTLCS Ha TO, YTO KaKoW-TO hopMaT TUMUYHO NPUBOAMUT K TAKOMY pesyrsraTy) —
MasioBeposiTHO.

https://habrahabr.ru/post/276957/ 21/25
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He B 1 6uT — notomy 4To He GbiBaeT channos B 1 6uT.

BoobLue ecTb ele KOMMOropoBCKUIA AeKOMMNPECCop, KOTOPbI
€My apx1BaTop HEBbLIYUCIIUM.

khim 18 despans 2016 B 01:44

[a, ecTecTBeHHO MOXHO NogobpaTh AaHHbIe, HA KOTOPbLIX apXMBATOP BbIAACT CTPOKY M3 OOHMX Hynein. Ho
cnyYaviHo aTto caenaTb (MW HaTKHYTbCS Ha TO, YTO KakoW-To hopmat TMMUYHO NPUBOAUT K TaKOMY pe3ynsraTy)
— MaroBeposiTHO.

CUNBHO" yNyyLWNTL Henb3s. Npasaa COOTBETCTBYOLLWIA

A BOT 11 HeT. B GOMnbLUMHCTBE Cry4YaeB AOCTATOMHO Kakux-HUGYAb TynblX nocrnegoBatensHocTeln. Yero-Hnbyas tvna
123456789123456789...

KoHeyHo nto6oi yBaxatoLwmii cebsi apxnBaTop 1 Tak COXMET Takyto CTPOKY B AecAaTkv pa3. Ho moxHo-To B 1000,
10000, 1000000 pas... BOT ToNbko 3a4eM? YacTto Bbl Takme daiinbl ckxMmaeTe Ha npaktuke? dainbl N3 ogHUX
Hynen 4oBOMbHO NonynsipHbl K kakne-Hubyap N x OXDEADBEEF (nomeTka «Heucnonb3yeMon» namsit), Ho
Gonee crnoxHble perynsipHble NaTTepHbI BCTPEYAIOTCS PasBe TOMNbKO ECAN KTO-TO XOYET «CroMaTb» apxvuBaTtop
cneumarnsHo. ..

mihaild 18 despans 2016 B 18:09

Hy Hanpumep st 66l npeanonaran, Yyto no6ol yeaxatowuii cebst apxmusatop 6yaeTt paboTate XoTs Bbl HE XyXe, Yem
kof XadppmaHa, YTo yxKe NouTu rapaHTUpyeT paBHOMEPHOCTL GUTOBOrO pacnpeaeneHus.

| artOint 18 despans 2016 & 10:25 -2

BbIFMSAANT HECKOSBKO MaHbSUHO :)
pasmep cavina 785816*8=6286528 6utos

AnuHa Habopa oauHakoBbIx 6uToB 0, YacToTa
$=2830297

4 55423 1.e. nocnegoBaTensHoctb 6utoB 0000 BCcTpevaeTcs 55423 pasa
3209814
2 497036
1985091

AnvHa Habopa oamHakoBbIx 6MTOB 1, YacToTa
$=3456231

8 5327 T.e. nocnepoBatensHocTb 6utoB 11111111 BcTpevaeTcs 5327 pa3
7 8680

6 23785

553878

4161519

3139320

2521863

1832993

ncxopaHbIv hann, cxatbii bz2, pasmep 390916*8=3127328 6utos

coxatblvi hann, AnnHa Habopa oanHakoBbix 6uToB 0, YactoTta
s=1555468

26 2

171

166
1511

14 29

13 84
12180
11 405
10 854
91707
83125

7 5996

6 11862
523550
447024
3 94969
2 194755
1404715

coxatblvi hann, AnnHa Habopa oanHakoBbix 6UTOB 1, YactoTta
s=1571860
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935 1 1.e. 1 pa3 B channe BctpevaeTca 935 noapsa naywmnx 6utos = 1
88 1

84 1
711

67 2
621
611
591

57 1
511
491
451
441
436
423
412
382
371
351
341
331
301
292

27 1

26 2
255

24 4
232
225
212
209

19 14
18 14
17 22
16 26
15 35
1472
13 89
12 201
11 380
10 582
9 1444
8 2555
7 5339
6 11821
524595
450123
3 100066
2 195029
1396805

mihaild 18 pespans 2016 B 18:10 +2

Bbl ke noHMMaeTe, YTO 3TO HEBO3MOXHO I'IpO‘-WITaTb?

artOint 18 despans 2016 B 20:41

ﬂymalo, YTO NPOYUTaTb MOXHO, HO cAeNnaTh 3TO HEMPOCTO.

Randl 5 mapTa 2016 B 15:01 —4

- zagayevskiy 5 mapTa 2016 B 15:20 +1

Mmenocs B BAAY "kaxabli KOHKpeTHbIN dann". U apxue 6yaeT He camopacnakoBbiBatoLmiics. B Tom cMbicne, 4to y Bac 6yaet
apxuBaTtop pa3amepomMm 100 M6 1 apxuB o4eHb ManeHbKoro pasvepa.

Randl 5 wmapta 2016 8 20:45

Tam 1 Hago 3anakoBaTb KOHKPETHbIV dhawn.
A 6e3 orpaHunYeHns Ha pa3Mep AeKoOMMNpPeccopa camo cxaTe cMbicna He umeeT. MOoXHO e MOMHOCTbIO dhain Tyaa 3acyHyTb.

https://habrahabr.ru/post/276957/ 23/25
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khim 5 mapra 2016 B 22:49

Cob6cTBEHHO 06 TOM 1 pevb. JTlo6oi peanbHbIA apxuBaTop 3aTaumMBaeTcs Ha dhainbl onpegenéHHoro Tuna. To ecTb BNoTb
[0 TOro YTO B KaKOM-HWUOBYAb 7zip'e ecTb onpeaenéHHble Kycku dannos onpeaenéHHbix opmaTtos, KOTopble OH "3HaeT" n
NOTOMY MOXET 0COGEHHO XOPOLLIO NakoBaTb.

MpenenbHbIl cnyval — Kak Bbl NPaBUbHO 3aMETUIM — 0COBOro CMbICHa HE UMEET, HO eCNW apxvMBaTop Y Bac OAMUH, a
chaiinoB onpedenéHHOro Tvna BaM HYXHO apXUBMpPOBaTb MHOTO (Ha NpakTvke Kyaa kak Gornee 4acTo BcTpevatollas 3agava,
YeM onucaHHbIn BaM challenge), To 3T0 — BRofHe pa3ymMHOe peLueHune.

& Randl 6 mapTa 2016 B 08:06 +1

Peyb 0 Tom, YTO paccmaTpmBaTh pa3Mep cxatbix dannos 6e3 gekomnpeccopa CMbiCia He UMEET, HU B KOHTEKCTe
COPEBHOBAHWIA NO CXaTUIO, HU B KOHTEKCTE XpaHeHus/nepedaym gannos. MpocTo B NOBCEAHEBHOMN XU3HU 06bEM
CcxMMaeMmblx hannos ropasno bonblue pa3mepa apxveatopa/aeapxuBaTopa, a B COPEBHOBAHWUSIX NPUXOANTCS
o6roBapusaTb

W B Taknx ycrnosusx (No-mMoemy, AOCTaTOMHO O4eBUAHbIX), "CxaTb hainn Ao 1 6arta" HeBo3mMOXxHO. Ha yTto 5 1 nbiTancs
HaMeKHYTb

- zagayevskiy 6 mapra 2016 8 11:06

Bbl camu no cBoen ccbinke XoTb xoaunn?

The Task
Create a compressed version (self-extracting archive) of the 100MB file enwik8

HuKTO 30ech He roBOpUT O "MOBCEAHEBHOM XU3HN", NN BO3MOXHOCTM 3anakoBaTb MPOU3BOJIbHbLIW dann B OAuH
6aiT. loBOpUTCS O TOM, YTOObI 3anMxaTe KOHKPETHbIW hain LenvkoM B apxvmeaTtop v garee "3anakoBbiBaTb " ero B 1
6anT.

A Bbl BotoeTe € BETPSIHbIMW MeNbHULAMU 1 BbIrMAAMTE rnyno.

4‘% Randl 6 mapra 2016 B 15:06

Hy s cuuTato, 4to ckonvpoBaTb hain B Apyroe Mecto U 3aMeHUTb ero OAHUM 6anToM He SBMAETCA CxkaTueM.
Ecnu Bbl cumTaeTe, YTo 3TO FNyno, 3TO KOHEYHO Balle Npaeo.
Ecnu 6b1 B 3HavansHOM koMMeHTe Bbino HanucaHo "3anakoBaTtb" B kaBblykax, s Obl npoLien Mumo.

mihaild 7 mapra 2016 B 00:21

A Bbl He Npo6oBanM YnTaTb KOMMEHTaAPUIA NONHOCTBIO NPEXae YeM OTBeYaTb?
Tam HanucaHo "HeT apxuBaTopa, cxumatoLlero nobyto nocrnegoBaTenbHOCTL".
Mpobnema B TOM, 4YTO pa3Mep pasapxmBaTopa 3aBUCUT OT apxuTekTypbl, oT OC u T.4.

Kak, cobcTBeHHO, BBOAMTCS KONIMOrOPOBCKas CNOXHOCTL — paccMaTtpuBaeTcs (hMKCMPOBaHHbLIN pasapxusaTop, 1
BepeTcst CNOXHOCTb OTHOCUTENBHO HEro (MUH. ANMHAa apxunea, KOTOPbIN OH pacnakoBblBaeT B AaHHOE CMOBO).
3aTeM oka3blBaeTCs, YTO CyLLEeCTBYET "yHUBEepcanbHbIn" pasapxvBaTop — KOTOPbIA C TOYHOCTHIO O KOHCTaHThl He
Xy>xe noboro gpyroro.

I'Ipoﬁnema B TOM, YTO M3GaBUTLCS OT 3TOW KOHCTaHTbI pas3yMHbIMU cnocobamu Henb3s.

TONbKO 3aperncTpmMpoBaHHbIE NMOMb30BaTENN MOMYT OCTaBASATb KOMMEHTapUKU. BolianTe, noxanyincra.
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