MockoBckun ABnaumoHHbIn UHCTUTYT

Tema nekuunu;
«CynepkomMmnbroTepbI U
napannenbHble BbIYUCNEHUA»



OueHka oObema onepaTtuBHOU NaMATH,
Tpebyemoun ansa metoga FDTD

O0bvem MoaenupoBanus: 1.1 x 1.1 x2.5M
KomuuecTBo sueek: 5.5 mipna

OO0beM nmamaTu Ha ofHy stuerky: 230 bair
TpeOyembiii 00beM onepatuBHOM namsatu: 1.3 Th



OrpaHun4yeHus

ornepaLmoHHbIX CUCTEM

Standard / Datacenter

Bepcus OC MakcuMaJIbHbIA 00bEM
ONePATUBHOU MAMATH
Windows 10 Home 64 bit | 128 I'b
Windows 10 Pro / 512Tb
Enterprise / Education
64 bit
Windows Server 2012 4 Th

Red Hat Enterprise Linux

3aBHCHUT OT aPXUTEKTYPHI

mpolieccopa




Npoea cynepkoMnbOTEpPOB




TOP500 cynepkoMmnbioTepoB

* https://www.top500.0rg/ — calT peuTHUHTa
CYIIEPKOMIILTEPOB.

* http://g00.gl/H4vOZN — cTaThs 0 pEUTHUHIE
CYHEPKOMIIBIOTEPOB 3a UIOHb 2016 roxa.




CynepkomMmnbrotep «JloMmoHOCOB-2»

41-e mecto B TopS00 3a urons 2016 1.

* OCHOBHOM THII IIpoIECccopa:
Intel Xeon E5-2697v3, 14 sanep,
261To

* Koan4uecTBO BEIYUCIUTEIBHBIX
y3510B: 1 280

* Yucno saep: 37 120

* Huciio rpadguyueckux saep:
954 240

* OneparuBHas maMATh: 81,92 Th

* OO 00BEM MUCKOBOU IMAMATH
Beruuciaurend: 1.75 I1b

* [TpousBogutenb: T-I1nargopmel

MakcumanbHas npou3BoauTenbHOCTh: 1849 TFlop/s

ITorpebnsiemas MOIIHOCTE: 2.8 MBT



Cynepkomnbiotep «JlomoHOCOB»




Cynepkomnbiotep «JlomoHOCOB»




Cynepkomnbiotep «JlomoHOCOB»
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Cynepkomnbiotep «JlomoHOCOB»
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Cuctema oxnaxageHus
cynepKomnmeepa «JlomoHOCOB»
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[Mpmep napannenbHbIX BbIYUCIIEHUN

& .. pelican:
Fle Edit View Scrollback Bookmarks Settings Help
user@pell:~$ mpirun -np 9 octave -q --eval "kernel example (2000, true, false)"
received fits for points 1 though 250 out of 2000
received fits for points 251 though 500 out of 2000
received fits for points 501 though 750 out of 2000
received fits for points 751 though 1000 out of 2000
received fits for points 1001 though 1250 out of 2000
received fits for points 1251 though 1500 out of 2000
received fits for points 1501 though 1750 out of 2000
received fits for points 1751 though 2000 out of 2000
received fits for points 1 though 250 out of 2000
received fits for points 251 though 500 out of 2000
received fits for points 501 though 750 out of 2000
received fits for points 751 though 1000 out of 2000
received fits for points 1001 though 1250 out of 2000
received fits for points 1251 though 1500 out of 2000
received fits for points 1501 though 1750 out of 2000
received fits for points 1751 though 2000 out of 2000
received fits for points 1 though 50 out of 400
received fits for points 51 though 100 out of 400
received fits for points 101 though 150 out of 400
received fits for points 151 though 200 out of 400
received fits for points 201 though 250 out of 400
received fits for points 251 though 300 out of 400
received fits for points 301 though 350 out of 400
received fits for points 351 though 400 out of 400
for kernel regression example using 2000 data points on 9 nodes: 0.469932
for kernel density example using 2000 data points on 9 nodes: 0.420326
for bivariate kernel density example using 2000 data points on 9 nodes: 0.042004
user@pell:~$ i

pelican :




[MapannenbHble BbIYUCIIEHUSA Ha

npuMmepe nepeMmHoOXeHnsa MmatTpuly

IlepeMHOXEHUE MATPUL] pa3Mepa
3000 x 3000 Ha 3000 x 5000 Ha cynepkoMIibroTepe «JIOMOHOCOBY

KomnuecTBo Bpewms

IIPOLIECCOB pacuera, 140
CCK 120

L S
1 121.5 B a0
2 61.6 g i
3 41.3 6w

o
4 30.8 .
9 15.5 g

g 20
15 9.7 - L e
31 57 0 20 40 60 80 100 120 140
63 42 KonuyecTBo npoLeccopoB

127 4.9



KoadhdhumumeHT yckopeHus

IlepeMHOXEHUE MATPUL] pa3Mepa
3000 x 3000 Ha 3000 x 5000 Ha cynepkoMIibroTepe «JIOMOHOCOBY

KomnuectBo KoadduipeHt : ®
MPOIIECCOB  YCKOPEHUSA O %
o
S =
1 1,00 = 2
2 1,97 =
g
3 294 §
o
4 394 * °
9 7,84 "o 20 40 60 80 100 120 140
15 12,53 KonmuyecTBO NpoLeccopos
31 21,32

63 28,93 S(n)=T, /T,

127 24,80



CynepkomnbioTtep Tianhe-2 (Kutan)

‘ 2-e mecto B TopS00

Ha WoHb 2016 T

Wewees |0 000 BEIUMCIUTENBHBIX Y3JI0B
: 32 000 Intel Xeon IvyBridge
~ 48 000 Intel Xeon Phi

Bceero 3 120 000 simep

MaxkcuManbHas nporu3BoaUTEIbHOCTD: 33862.7 TFlops

[InkoBast mpouszBoauTeabHOCTE: 54902.4 TFlops
Oo6mwmii oobem namsatu 1 024 000 I'b

[Torpebasemas momHocTh: 17.8 MBT



Cynepkomnbrotep Tianhe-2 (Kutan)
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CynepkomnbioTtep Tianhe-2 (Kutan)




CynepkomMmnbioTep

Sunway TaihuLight (Kutan)

1-e mecto B Top500
Ha utoHb 2016 T.

40 960 mporieccopon
Sunway SW26010 260C

10 649 600 snep

MaxkcuManbHas npor3BoauTeIbHOCTh: 93 014.6 TFlops

[InkoBast mpou3BoaAUTEAbHOCTE: 125 435.9 TFlops
O6mwmii oobem nmamsatu 1 310 720 I'b

[Torpebasemas momHoCTh: 15.3 MBT



[lpoueccop cynepkoMmnbioTepa

Sunway TaihuLight:
Sunway SW26010 260C

Apxurekrypa: RISC
TakToBas yactora: 1.45 111

(*' ﬂ? 260 saep

26010

HGJ ICDC

066802537580




[Tlpon3BoAnUTENIbHOCTb

CynepKoMnbIoTepoB

Projected Performance Development
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Ucnonb3oBaHue yckopuTtenen

Nvidia Tesla
Nvidia Tesla Kepler K80

* KommmuectBo saep: 4992
* [Tamsate GPU: 24 I'b
* [{ena: 409 000 py0

TexHomornun pacucTa Ha BUACOKAPTAX:

* Nvidia CUDA
* AMD FireStream



Intel Xeon Phi 7290

Yeon PN CORIRERSSN

KomuuecTBo saaep: 72
KonmunuectBo mamsatu: 16 I'b
TakroBas wacrora saep: 1.5 I'T'

lena okomo $6000.
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TexHonorum ans

napannelsibHbiX BbIYUCIIEHUA

* MPI — Message Passing Interface

* OpenMP — Open Multi-Processing

* OpenACC — Open Accelerators

* OpenCL — Open Computing Language

* CUDA — Compute Unified Device Architecture

* AMD FireStream



