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Kypc: LlndppoBblie TEXHONOMMM B HAYy4HbIX
nccnenoBaHUAX

NEKUNA 3: O NMPOBJIEME BbIHACITMMOCTW

KOrHUTUBHbLIX PELLEH OTPAHNYEHHOW
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m UTO BbINO HA MPOLUMOW NEKLMNI?

NONMUTEX

“COMPUTERS ARE
GOOD AT FOLLOWING
INSTRUCTIONS, BUT
NOT AT READING

YOUR MIND.”
[Tpobnema B TOM, 4YTO

CUCTEMBbI, KOTOPbIE Mbl CTPOUM, BeAyT cebsi B TOYHOCTU TaK, Kak Mbl UX
3anporpamMmmpoBanm Kakne gaHHble obpabartbiBatoT, UCMONb3YyS
pas3peLleHHbI Habop onepauuin YaCTUYHO-PEKYPCUBHBIX (PYHKLNN

HO
COBCEM He TakK, KaK Mbl npeanonaranu!

YenoBeyecknm MO3r He B COCTOSAHUU CMPaBUTbLCA CO
CJTOXXKHOCTbIO Mpu pa3paboTke nporpamm
00bEMOM B COTHU MUSIIMOHOB CTPOK KoAa




PEKOH®UTYPUPYEMASA ETEPOTEHHAA PACMPEOENEHHASA
nomTex BbICOKOMPOU3BOAUTENLHAA BbIYNCNUTENBHAA APXUTEKTYPA

DC-Cloud RH HPC
[ i e 2
Y31bl YPOBHS 0OBbACHEHUS pe3y/ibTaToB o) el
Computing node Computing node
Ll HEN -

Y3/1bl YPOBHSI arperauyy AaHHbIX U
MOZEINPOBaAHNSA } IR

Data transmission medium

Premises RH HPC Premises RH HPC

Y3nbl YpOBHS 1OCTYMNa K J@HHbIM




NMEPEXOA OT NMPOIPAMMHOIO YTIPABIIEHNA NMOTOKOM

m [AHHbLIX M OMEPALIMIA K OPTAHU3ALIN

NONUTEX CKNHTEJUJIEKTYAJIbHbLI» BbIMNCIJIEHNA

B ueM «HOBauusi» : NpeAcTaB/ieHUWe MNpouUeccoB BbIYMUC/IEHUA KaK MNOTOKa KOMaHpA,
MCNOJIHAAEMbIX Ha MPOLIECCOpPaX U reTeporeHHbIX YCKOpUTEeNnsX — YyCTPOMCTBaX, B KOTOPbIX
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BblUMCNIEHUN

YT0 TpebyeTcs:
rereporerHbir Cynepkomnbrorep (BbIYNC/INTE/IbHbIE
knacrepsl v CUDA knacrepesl), 4.6. AOMNOJIHEHb!
BbIYHUCITUTEIbHBIMH Y3/1aMH C PEKOHPUIYpHUpyeMbIMHU
«YCKOPHUTEIIIMHU >,




BbIUNCNTUTENBHBIV Y3ENT C PEKOH®PUTYPUPYEMbIMWU
yrriad <YCKOPUTEJITAMINY

Tun 1. BbluMcantenbHbiii y3en

a. Pasmep4U
b. Copepxut
i. He meHee 40 FPGA Tvna XCKU115 (Kintex Ultra ’
Scale 115)

ii. He meHee 640 I'6ant namsatu DDR4
noaKt4YeHHOM K FPGA
1. 10 BbluMCAUTENbHBIX NAAT C MHTEPdENCOM
PCIE 3.0 x16.
a. Krkaxgon FPGA yepes KommyTaTop
PCIE noakntoyeH oTaenbHbIM KaHan
PCIE3.0 8x
b. Kaxpgas nnata cogeput 4 FPGA
TMna XCKU115 (Kintex Ultra Scale
115)
i. Krkaxgon FPGA
NOAKNOYEHO HE meHee 16
r6ant namatn DDR4
iii. [Ba npougeccopa Intel Xeon 2n Gen
1. MpoueccopHan onepaTMBHaA NaMaTb (Ha
Ka*kabl npoueccop) He meHee 1024 M6aunt
2. [Ba KaHana 10reut Ethernet,
NOAK/AUYEHHbIE K NpoLLeccopam




m PEKOH®UIMYPVPYEMBIV YCKOPUTENb
NOMUTEX

Reconfigurable Accelerator PB_4x

X64 ' x64 x64 X64

XILINXs XILINXs

KINTEX,

XCKU15™
RVAISITAAYIS4
CFS340898A

KUtts < kutts <2 kuts <2 kurs

X8 X8 X8 18

PCle Switch | T O TS0 - ...

PCle3.0 x16




BbIUNCITUTENBHBIN Y3ENT C PEKOH®UTTYPUPYEMbIMW
yrriad <YCKOPUTEJITAMINY

Tun 2. KOMMYTaLUOHHDIN y3en
a. Pasmep4U
b. Cogepxut

i. He meHee 10 FPGA tnna XCKU115 (Kintex
Ultra Scale 115)

ii. He meHee 20 kaHanos Ethernet no 40r6ut
Kaxkabin (pekoHourypupyemoie 8 80
KaHasnos 10 I6uT)

iii. He meHee 40 T6alT sHeproHe3aBUCUMOM
namaATn, peannsoBaHHoM Ha M.2 SSD amnckax
¢ uHtepoericom PCIE 3.0 x4

1. 10 nnat KOMMYTAUMOHHBbIX NAAT C
nutepdericom PCIE 3.0 x16.

a. Kaxpgaa nnata cogepxut
FPGA Ttvna XCKU115 (Kintex
Ultra Scale 115)

i. KFPGA nogkntouyeHo
He meHee 16 M6anT
namatu DDR4

b. Karkgas nnata cogepxut 2
KaHana Ethernet no 40T6ut
KaxKabln
(pekoHduUrypupyemsbie B 8
KaHanos 10 IéuT)

c. Kaxpaa nnata cogeput 4
T6alT sHEeproHe3aBNUCMMON
namATW, peasn3oBaHHON Ha
aByx M.2 SSD auckax ¢




BbIUNCNTUTENBHBIV Y3ENT C PEKOH®PUTYPUPYEMbIMWU
yrriad <YCKOPUTEJITAMINY

Tun 3. BbluMCAUTENIbHO-KOMMYTALMOHHbIN y3en
a. Pasmep4U
b. Coaeput
i. He meHee 25 FPGA t1una XCKU115 (Kintex Ultra Scale 115)
ii. He meHee 10 kaHanoB Ethernet no 40I6uT KaxkAabl (peKOHPUTYpUpPYEMbIE B
40 kaHanos 10 réwur)
iii. He meHee 20 T6alT a3HeproHe3aBUCMMOMN NaMATK, peannsoBaHHoM Ha M.2 SSD
Auckax ¢ uHtepdencom PCIE 3.0 x4
1. 5 BbluMcanuTenbHbIX naaT ¢ nHtepdencom PCIE 3.0 x16.
a. Kkaxpon FPGA yepes kommyTtaTop PCIE noakntoueH
oTaenbHbl KaHan PCIE3.0 8x
b. Kaxpgas nnata coaeput 4 FPGA tvna XCKU115 (Kintex Ultra
Scale 115)
i. KKaxpon FPGA nogknioyeHo He meHee 16 [6anT
namatn DDR4
2. 5 nnaT KoMMyTaUMOHHbIX naaT ¢ nHtepdencom PCIE 3.0 x16.
a. Kaxpgas nnata cogepxut FPGA tnna XCKU115 (Kintex Ultra
Scale 115)
i. KFPGA nogkntoyeHo He meHee 16 M6aiit namatn DDR4
b. Kaxkpas nnata coaep»kuT 2 kaHana Ethernet no 40I6muT Kaxkabii
(pekoHOUrypupyemble B 8 KaHanos 10 [6uT)
c. Kaxpgasa nnata cogepkut 4 T6aUT aHEpProHe3aBUCMMOMN NAMATH,
peannsoBaHHOM Ha ABYX M.2 SSD auckax ¢ nHtepdericom PCIE
3.0 x4, nogkntoyeHHbIM K FPGA
iv. [Ba npoueccopa Intel Xeon 2n Gen
1. MpoueccopHas onepaTMBHAA NAaMATb (Ha Kaxabl npoLeccop) He
meHee 1024 I6aunt
2. [lBa KaHana 10réut Ethernet, nogKntoueHHble K Npoueccopam




"ACCESS" NODE — CONNECTION TO THE "BIG DATA" SPACE

NONMUTEX

DC-Cloud RH HPC

Basic high performance f “%‘ ()
Systems-on-Chip» node with EDGERAFFC =t S EER
smart interconnection - !!! = !\
interface improved by packet _-—)
Processor. $ A R
. C . Multi-Core CPU mﬁm m?m
Multi-Core CPU, which is a main o | . | (—
processing unit. é o el e 0 o par
E_SIMD accelerator tightly : Y \
coupled with Multi-Core CPU. 1t L P —
could implemented as a separate unit
Integration Circuit (IC) or as $ g
embedded GPGPU unit inside SoC DAl
device. Transmltsswn =P Eﬁ:tor E_RA
uni
E_RA accelerator, which could be # $
implemented as a separate IC or
as embedded unit, deployed on -

Logic Part of SoC device.

DRAM blocks, which, at the
physical level, are DDR4 memory
modules. DRAMs are the local
memory for Logic Part and
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m VTOrO: INTELLIGENT DOES NOT MEAN DIGITAL
NONUTEX

1D
= 2
4}
LindbpoBon ey
M= 7
beHoTUM i of
1041 =10
yesoBeKa:
- we wanted

the best, but it
turned out as
always

15= %
2.85=10
35=15
159 10
5.5 = 2§
65 a 30
7-5=18
8.5 =10
9.5 =145
0.5 = 50
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