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BHauaJje Obli1a nugpal
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CuyuTtaTtb Bcerga, cymTaTb Be3ge...

U

UTOo «ymeloT» aenartb COBPEMEHHbIE KOMMNbLIOTEPLI?
Bce (noutn ©)

Q Urpsbl, cneusadodekTbl B punbmax, My3blka, XXUBOMUCD,
paboTta c TekcTamu,...

U

Q YTo «ymeloT» genaTtb COBPEMEHHbIE KOMMbIOTEPLI?
Hu4ero, Kpome BblYUCTIEHUM
Q ECTb TONbKO Uenble U BEWECTBEHHbIE YMCha

U

A Kak cHMmaeTtcs npoTtuBopedmne?
Q 3agada — pelleHmne — anropuTtm — nporpamma

rlHl
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‘ CuutaTtb Bcerga, cuuMTaTtb Be3pe...

A «CunHun» aKkpaH

Q 3axBaTt nsobpaxeHus
Q TpuaHrynauus

Q TpaccupoBKa nyyeu
a ...

Q [Ona co3ganna komnbtotepHon mogenu T-1000 PobepTa MNaTtpuka
Ha NPOTSKEHUN 3-X AHEW CHUMAINN cneymanbHbIM TPEXMEPHbIM
CKaHepoMm

O [locne Bbixoga dounbMa Ha 3KpaHbl HECKONbLKO YneHoB «PeneparbHon
nadopaTtopumn No NUCNbITAHUIO aTOMHOIO OPYXUA» HeouUMarbHO
NpU3Hanu, YTo B JaHHOW KapTUHE coaepXuTcs Hanbonee To4Hoe
n3obpaxxeHne sgepHoOro B3pbiBa, Korga-nmbo nokazaHHOro
B Xy OXXECTBEHHbLIX ouSibMax

rlHl
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Cuutatb Bcerga, cyMTaThb Be3sge

e 10:52 acho pocxog 8:00
paenexie 761 mm p. c. saxog 15:41
t  perep KO 5wic, enaxmoctt 65% nongakk no conuyy: 11:51

N0 OLYLISHIKIO Kak -4

MH BT cp
25 26 27

BC
24 noadpa

755 753 744w 761w |
4 raic T 4 wic T Smic ? 4 wic Cd Z
71 71% 97 864 s

O CneumanbHble MOOENMN C OFPOMHbBIM YNCITOM NapamMeTpoB
O CnoXHble OANUTENbHbIE PpacyeThl

O WMmmaHeHTHas HeornpeaeneHHOCTb

O JXecTkoe orpaHnyeHne Ha BpeMsi pacyeToB

Q [Npepen npeackasdyemocTtu (3-5-7 CyTOK)

d

gL H. Hosropoxn, HHI'Y, 2017
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CynepkoMnbroTep
CYIEPKOMNBLIOTEPY PO3Hb

rlHl
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OT GonbLIOro K Mariomy...

)
mE RN B

—
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‘ Knaccudukaums...

Q PacnpeneneHHaa namaTb
Q KnactepHble cuctemsl

Q Obwas namaTb

Q MHoronpoueccopHble/
MHOrosiiepHbl€ CUCTEMDI

IIpoueccop IIpoueccop
Kom < Kom
Jluanmu
nepeaayn
JIQaHHBIX
OnepaTtuBHas OnepaTtuBHas
aMsATh aMsATh
IIpoueccop IIpoueccop
Sapo E Snpo Snpo i Sapo
Kom Kom
OmneparuBHas

IIaMATb

rlHl
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‘ Knaccudgukauumsa

d rl/l6pI/I,El,HbIe BblHUNCITNTEIIbHbIE CUCTEMDbI
0 MHOXeCTBO BbIMUCNUTENBHBIX Y3M0B
0 BbicTpas ceTb mexay yanamu
0 Heckonbko MHOrosiaepHbIX NPOLIECCOPOB B y3ne
0 Heckonbko yckopuTernen/conpoLieccoposB

rlHl
t‘/ H. Hosropox, HHI'Y, 2017

10



CynepkoMnbloTEep — 3TO...

Q YTo Takoe cynepKkoMnboTEP?

Q OTO BblUMCIUTENBHASA CUCTEMA, CTOMMOCTb KOTOPOU
npesblilWwaeT 1 MNH gonnapos

Q 3TO BblMUCNUTENBHAsA cucTtemMa, NPomM3BOANTENBHOCTb
KOTOpOU Ha 3 nopsaKke Bbille, YEM Yy COBPEMEHHOIO
HaCTONbLHOro KOMMNbOTEPA

0 370 BblYUCTIUTENBHAsA cucTeMa, NO3BoNsALLLAA peLlaTb
3a/la4m nepeaHero Kpasi CoBpeEMEHHOM HayKN N TEXHUKU

a 3JT0...

Q 3TO BbIMUCIIUTENBHAA CUCTEMA, HA KOTOPOU
BbIMOJSTHAOTCA NapanseribHbie NporpamMmmol

rlHl
\t/ H. Hosropoa, HHI'Y, 2017
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Ham Bce mapaJ/iejibHO

rlHl
t‘/ H. Hosropox, HHI'Y, 2017

12



Henawn pa3, gpenau gBa...

Q AnropuTm:

O TOYHOe npefgnucaHune, 3ajaroLlee HeKOTOPbIN
(Hanpumep BbIYUCIIUTENbHbLIN) NpoLecc

O HadYMHaeTcs C NPOU3BOSIbHOIO MCXOAHOro AaHHOro (M3
HEKOTOPOW COBOKYMHOCTU BO3MOXHbIX OaHHbIX)

0 HanpaBneH Ha nornyyeHne pesynbsraTa

0 pes3ynbraT NONMHOCTLIO ONpPeaensaeTcs UCXo4HbIM
OaHHbIM

Q «longn Tyaa, He 3Hato Kyaa, NPUHECKU To, He 3Halto
4YTO» — anropnuTMm?

y H. Hosropox, HHI'Y, 2017 13




Idenawn pa3, genau aoBa

Q YUTto Takoe nocnepoBaTesibHbIU anropnTM?

d anropuTM, BbiNONMHEHME KOTOPOIo npeanonaraeTcsd
CTpOro nocrnegoBartesyibHbIM

a YncTto nocnenoBaTeNbHLIN anropuTm

d anroputMm, Bce ONENCTBUS KOTOPOIro MoOryT BbINMOJIHATbCA
TOJIbKO B TOM nopAAakKke, B KOTOPOM OHN YKa3aHbl

y H. Hosropox, HHI'Y, 2017 14



Henawn pa3-aBa

Q YUTto Takoe napannenbHbIU anropnTmMm?

Q anropuTtMm, YacTb AENCTBUN KOTOPOIrO MOXET
BbIMOJTHATLCA O4AHOBPEMEHHO (NapansesibHO) Mpu
HaNMU4YnmM HECKOSIbKMX NCNONMHUTENEN

Q CyLecTBYIOT N1 YACTO NapannernbHble
anropuTMbI?

Q PacnapannenuBaHue

0 npouecc dopMyNMPOBKU anropntMma ¢ ABHbIM
BblJENTEHNEM Y4aCTKOB, JOMNyCKaloLKMX napannenbHoe
BbIMOMHEHNE

y H. Hosropox, HHI'Y, 2017 15




[MporpamMmmMma-MMHUMYM

Q YTo Takoe nporpamma?

Q lNporpamma — ynopsgodeHHasa nocnenoBaTtenbHOCTb
gencteum gna IBM, peanunaytowas anropntm peLleHns
HEKOTOpOW 3ada4u

0 YTto Takoe nocnegoBaTenbHas nporpamma?

0 [MocnepoBaTenbHas nporpamMmmMa — peanusauus
nocnenoBaTeNIbHOro anropMTma

0 YTto Takoe nocrnenosaTerbHas nporpamma?

0 [MocnepoBaTenbHas nporpamMmmMa — peanusauus
anroputTMa, paccymtaHHas Ha Hanuyne ToNbKO OHOrO
NCMONHUTENS

rlHl
\t/ H. Hosropoa, HHI'Y, 2017
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[MporpamMmma-makCMmMym

0 Yrto Takoe napannenbHasi nporpamma?

QO [MapannenbHasa nporpamMmma — peanua3auusi anroputma,
paccuynTaHHaa Ha Hann4yne bonee Yem O4HOrO
NCMOMNHUTENS

Q0 [MapannenbHas nporpamMmmMa — 370 nporpamma,
HEeKOTOpble Y4aCTKU KOTOPOMN BbINOMHAKTCA
OAHOBPEMEHHO

rlHl
\t/ H. Hosropox, HHI'Y, 2017
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3a4yeM OHU HYXHbI

a [NokazaTtenb adodpeKkTMBHOCTHU

Q llyctb T1 — Bpems BbINOHEHNA NOCNEA0BATENIBHOMO
anropuTma npu Ucnonb3oBaHUM OQHOro npoLeccopa

Q llyctb Tp — BpemMs BbINOMMHEHUA NapansieNibHoro
anroputmMma npu Ucnonb3oBaHUU p NPOLLECCOPOB

Q Torga YckopeHue Sp napannenbHoro anroputma K
nocnegoBaTesfibHOMY €CTb

Sp=T1l/Tp
(1) B Hannydwem crniyyae Sp = p
(?) DocTmxnmo nun Haunydwee yckopeHue (p)

rlHl
\t/ H. Hosropox, HHI'Y, 2017
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3akoH Amaansi

Q (') Hauny4ywee yckopeHue (p) He4OCTMXKNUMO

O YckopeHue Sp napannenbHOoro anropntmMa ¢ Josien
nocnegoBaTerbHbIX BblYUCIEHUN paBHOW f Npu HanMuum p
NPOLIECCOPOB HE MOXET ObITb DOonbLUE

1

S < -
T f (1= )/ p

a (!)) Ecnu f=0.1, TOo Sp He MOXeET ObITb bonbLe 10-Tu.

rlHl
\t/ H. Hosropoa, HHI'Y, 2017
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Yacte IV

Cara 00 HHCTpyMeHTAaX

rlHl
t‘/ H. Hosropox, HHI'Y, 2017
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‘ Hu4yTO TaK He orpaHnU4YmMBaeT noJsietT MbICJIN NporpamMmmMumcCTa,
KaK KOMIMUIIATOP...

Q [1na paspaboTkm nporpamMmm TpebyroTcs:
Q A3blku nporpaMmmMmnpoBaHus
Q Pepaktopbl Koga (TEKCTOBLIE peaaKTophl)
Q KoMnunaTtopbl, KOMMNOHOBLLVKA

Q [na pa3paboTku nporpamMmm nonesHsbl:
Q OTnagynku
Q VHCTPYMEHTbLI TECTUPOBAHUSA
A Cucrembl KOHTPONS Bepcumn
Q bnbnnortekn pyHKUNN
Q...

rlHl
\t/ H. Hosropox, HHI'Y, 2017
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‘ Ornacute BeCb CNMNCOK, NOXanyucTa...

d ,U,J'IFI KIaCTePHbIX CUCTEM.
Q Asbikn: C\C++, Fortran
A TexHonorua MPI (Message Passing Interface)
Q Cucrtembl cbopa, NOCTPOEHUA U aHanmM3a Tpacc
Q...

Q [1na cuctem ¢ obLen namaTblo
Q Asbikn: C\C++, Fortran
Q TexHonorum OpenMP, Cilk Plus, TBB
Q Intel Parallel Studio (Inspector, Amplifier)
Q...

rlHl
\t/ H. Hosropox, HHI'Y, 2017
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Yactp V
Jly4die oavH pa3 YBUAETh...
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CkanspHoe npousBeageHne BeKTOpPOB

Q a=(al,a2,...,an), b= (b1, b2, ..., bn)
Qc=(a,b)=al1*b1+a2*b2+...+an”*bn

Q llocnepoBaTtenbHas pearnmn3ayus

const int size = 1000000;
double a[size], b[size];
double c;

int 1;

c =0;
for (1 = 0; i < size; i++)
c += a[1i] * b[1i];

rlHl
\t/ H. Hosropoa, HHI'Y, 2017
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CkanspHoe npousBeageHne BeKTOpPOB

Q lNapannencHas peanusauns (texHonornsa OpenMP)

const int size = 1000000,
double a[size], b[size];
double c;

int 1i;

c = 0;
#pragma omp parallel for reduction(+:c)
for (1 = 0; 1 < size; i++)

c += a[i] * b[i];

rlHl
\t/ H. Hosropoa, HHI'Y, 2017
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CkansipHoe npou3sBeaeHue BEeKTOPOB

N

¢

Q lNMapannenbHas peanusauua (texHonorua MPI)

const int size = 1000000;
double a[size], b[size];
double c, _c;

int i, myid, numprocs;
MPI Status status;

MPI Init(&argc, &argv);

MPI Comm size (MPI_COMM WORLD, &numprocs) ;

MPI Comm rank (MPI_COMM WORLD, &myid) ;

MPI Scatter(a, n / numprocs, MPI DOUBLE, a, n / numprocs,
MPI DOUBLE, 0, MPI_COMM WORLD) ;

MPI Scatter(b, n / numprocs, MPI DOUBLE, b, n / numprocs,
MPI DOUBLE, 0, MPI_COMM WORLD) ;

¢ =0;

for (1 = 0; i < n; i++)
_c += a[i] * b[i];

MPI Reduce(& c, &, 1, MPI_DOUBLE, MPI SUM, O,

| MPI_COMM WORLD) ;

~—

H. Hosropoa, HHI'Y, 2017
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Yacrr PuHaAJIbLHAA
Show must go on!

rlHl
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Tpexk

«llapaieabHOe MPOrpaMMHPOBAHHE
IJI CUCTEM € 001e u
pacnpeaejJeHHOU MaMSITbhIO»
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Bonpocwet?

Hey
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