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WUeryeembo Gegonacnoemu

O noaxoaax K ncnbiTaHUA
BbICOKOCKOpPOCTHbIX CK3U
(OnTMMmunsauua nccaeaoBaHnmn)

OBYMHHWKOB AHApPen Viropesny
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WUeryeembo Gegonacnoemu

Llenu n 3aaaum uccnepoBaHusa

* ueJjib.

— Co3paHune cteHAa Ana PYHKUUOHANbHbI
BbICOKOCKOPOCTHbIX CK3U

e 3a0a4Mu:

— Co3pgaTb MakKeT cteHaa Ana GyH
MCMbITaHU BbICOKOCKOPOCTH

— Peann3soBaTb aArTOPUTMbI
[OCT P 34.12-2015

— OueHnTb CKOPOCTHb

O co3pa,
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e USB <->USB
 PCle <-> Ethernet, USB, SATA
* 1N Apyrme pasnnyHble KoMmbMHaUuuu

[yt nccnepos

* [lporpammHblie cpeacrtea

— HepocTaTtKku:
e Hebonblaa cKopocTb
* bonbllag CTOMMOCTb CTéHAa

* AnnapaTHble cpeacrea

— JlocTonHcTBa:
* bonblee AOBeEPUE K

O co3pa,



4

{(Y» v Cxema CTEHAA ANA NPOBEAEHUSA

WUeryeembo Gegonacnoemu

(V)
UCNbiITaHUA
MHuTepdieAcsl MHuTepdencw
58 LI58
PCI-E CH3M PCI-E
RU-45 RU-435
H A THE M OpyrHe

JlaH e
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WUeryeembo Gegonacnoemu
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UccnepoBaHUA CKOPOCTHDI
XapPaKTepPUCTUK

A.B. ®omuH, «Peannzaumsa 6no04Horo wudpa T
JIMHENHOTrO npeobpasoBaHua Ha NVIDIA CUD
BOnpocbl Kpuntorpadum, 2015

E. A. MwiyKoBa, P. A. KowyuKkuia , J1.
peann3aunsa BbICOKOCKOPOCTHOTO
MCNONb30BaHUEM aNropuTMa K
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nccneaoBaHU

e GTX Titan -5 518 MB/c

* GT 640887 Mb/c
* GT610-202 MB/c

e

* Intel® Core™ i5 CPU M 480

* |ntel® Xeon E5-1620 v4



/
LY D oamee

. 3 ~
Uergeembo bezonacnoemu

Pe3ynbTaTbl CKOPOCTHbIX XapaKTEePUCTUK
anroputmos wndposaHua Ha MNJINC

As120pummel

roct

AES DES IDEA
XapakTepuctuku (noacTaHOBOYHO- (ceTb ®elicTens) 28147-89 (moandukaums
Anroputma nepecTaHoOBOYHAA CeTb) (cetb deiictens) cetn deiictens)
Tun wndposaxus CuMMeTpPUUHDbINA, 6N0YHDIN
JNIMHa 6710Ka,

é (6uT) 128 64 64 64
Yucno payHaos 10 16 29 8
Pasmep Knoua,

(our) 256 56 256 128
Kpucrann Altera Arria Il
nauc Xilinx Virtex 5 Xilinx Virtex — E GX EP2AGX125 Xilinx XC4000
YacroTa 347,6 MIy, 19,4 Mry, 125 My, 33 Mry,
CKOpOCTb 44,5T6/c 4,25T6/c 748 M6/c 528 M6/c

O co3gaHum cTeHaa ANA UCMbITa
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WUeryeembo Gegonacnoemu

MJ/INC, ucnonb3oBaHHbIN ANA OT/IAAKU

,,,,,,

FPGA ALTERA Cyclone IV cepun EPACEG
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WUeryeembo Gegonacnoemu

[MpocTana peanusauua
TOCT P 34;\1\2-201

\

* OcobeHHOCTH:
» Hnzkan ckopocTb (nopaAs
» CpeaHee KONNYecTBo
» Hebonbline Tpyaos
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Uerycembo Y egonaenoemu

L1 P L

[N I S By

Compilation Hierarchy Node

4 |serialGPIO

> |async_receiver:RX|
> |async_transmitter:TX|

4 |block:b|

¥er10|

> |expand_key:k_next|
4 |r-:|uru:| r2|

- L)

w S
I..'l...'ll

I%:x|

LC Combinationals

3432 (131)
39 (18)
44 (23)

3218 {1""5

128 (128)
1527 (352
337 (0)
209 (123
Q (D)

128 (128)

O co3gaHum cteHga ans ucnoitTaHuii CK3U Ha 6ase [1

3aHMmaemasa namaTb

LC Registers
3679 (43)
34 (13)

33 (12)
3569 (1688)
123 (128)
1369 (553)
354 (0)

256 (256)

0 (D)

123 (128)

Memory Bits
61440
a
a
61440
a
28672
32758
a
32758
a
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WUeryeembo Gegonacnoemu

OnTumusauuma Nno NamaTu

e OcobeHHOCTH
» Hunzkan ckopocTb (NopAaKa

> MUHUMaNbHOE KOINYecCT
(nopagka 1500 norunye

O co
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WUeryeembo Gegonacnoemu

JUUUUUU o oy U U U u e uu |
11100010 10010111]10110110100...

| 11100010 10010... |

100010001 00100010 00110011 010001100 O...
110011001 10111011 10031001 111311131 1. §/;
111101000 01111101 11101000 10110110 1. ;

Fmax Restricted Fmax Clock Mame Mote
131.6 MHz 131.6 MHz clk
248,69 MHz 245,69 MHz blodk:b|dk_wn
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WUeryeembo Gegonacnoemu

OnTumunsauuma Nno CKOPoOCTu

* OcobeHHOCTH
» BbiCOKaA ckopocTb &

> MaKcMmanbHoOe KOINYECTE
— 64KbanTa

» XpaHeHne MDS-matp

O co



.
(YD s 3aHUMaAEMaA NAMATD

Ueryeembo de Jonacoen

Total logic elements

Total combinational functions
Dedicated logic registers

Total registers

Total pins

Total virtual pins

Total memory bits

Embedded Multiplier 3-bit elements

O co3gaHuu cTeHaa Ana ucnbitTaHuii CK
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WUeryeembo Gegonacnoemu
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[serialGPIO_vig_tstfilfh,

-

call
il
-
"
4
"
4
Ll

Cursor 1

[serialGPIO_vig_tstfil/bfout_r2 11111100 01110...

HYacToTHbIe XapaKT

Cursor 1

10011001 10111011 10011003 11311113131 10011001/ 10111011] 10011, ..
JEpE NN SRS NN EEERE
11111100 01110111 10011001 00011111 00001010 1010000...
10M01111101010100111131101011101101111000110100000010, ..
0011111001011 101010001110011000011101010110110011110...
211111100011 1011110031100100311111000010101021000000,..
| I | | I U I I IR AN R N DR R R R A R D R D R D D R D D e D R B |
0§01 ns 0.02 ns 0.03 ns 0.0
[0.009 ns|
UL LU L LU
411111100.... }111...[)001... JD10... ) 100... J 101.}. ) 104...[J011... ) DO11...
1000100f¥1 00100010 001100111 01000100 01010101 01100110 01110111 00000000 11...
{0001m0041... ) 141... J111... J001.../)010... J100... J101... J101... J01110100...
IR EENN] IEE AN NN NN N BN NN IR NN NN
ins 0.02ns 0.04ns 0.06 ns 0.08 ns

[0.009 ns|
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WUeryeembo Gegonacnoemu

HacToTHbIe XapaKTepUCTUK

- [ T T e T e e T
| (00010001 00100010 00110011 01000100 01010101 01100110 OTTI0T1f 00006000 1

l | | | | | 1 |
0.04ns

Fmax Restricted Fmax Clock Mame Mote
155, 74 MHz 155, 74 MHz clk
292.91 MHz 292,91 MHz block:b|dk_wvn
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WUeryeembo Gegonacnoemu

Pe3ynbTaTtbl UCCIeA0BaAHUS

wndpoBaHua - 43226/ ¢
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LY rem CKOpPOCTHblE
XapaKTepPUCTUKM

6 000

5000

4 000

3000

2000

1000

GTX Titan GT 61 Intel® Core™ i5
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WUeryeembo Gegonacnoemu

200,00 b

180,00

160,00

140,00

120,00

100,00

80,00

60,00

40,00

20,00

0,00

GTX Titan GT 61 Intel® Core™ i5



g’% Pe3ynbTaThbl

P

Co3aaH cTeHAa Ana PYyHKUMOHAIbHbIX UCAbITA
BbICOKOCKOPOCTHbIX CK3U

YBe/inyeHa A0CTOBEPHOCTb Pe3y/1bTaToB
nccaeaoBaHuUA

[TpoBegeH cpaBHUTE/IbHbIXN aHANU3
BapWaHTOB peannsaumm airoput
«Ky3HEeUYUuK»

[MonyyeH onbIT Pa3paboTKu u ¢
peKoMeHaauUnn WndpaTopc

YMeHblUeHbl TPyA03aTpaThl Ha UchbiTaHnA CRSV
no 20%
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WUeryeembo Gegonacnoemu

Cnacubo 3a BHUMaHue!

HHUKOB AHAPEN VITOPEBY

L)



