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10 NET HA3AL AMDZDV

AMD Opteron

64-6umHbie Konmponnep namssmu
HyperTransport
pacwupeHusi Ha Kpucmarsnne
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YTO TAKOE «APXM
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MUKpOCXeme, 6es ﬂpO6fl€M nepegaBand 3agadm aziemMmeHTam, KOTopble siyywe Bcero ana HMX noaxoaAr.
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3BONIOLMSA HSA

. AMDIU
llpeumywiecmea
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YHuguyupoeaHHas YeenuyeHHasi YnpoweHHoe
3Hep203hghekmueHoCcmMb eblyucrumersnbHasi coeMecmHoe
MouwHOCMb ucrnoJsib308aHue OaHHbIX

Bo3moxHocmu

PasmeweHue CPU u GPU GPU umeem docmyn K YHugpukayus docmyna K
Ha 0OHOM Kpucmarsise namsimu CPU namssmu 0ns CPU u GPU
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YTO TAKOE UMA?
i AMDZU

UMA — 37O cokpalleHue ot

»  Onpedernsiem, kKakum 0bpa3oM rpoyueccopHbIe opa omobpaxkarnmcesi 8 cuCmeme U Kak OHU
obpawaromcs K namsamu

Bce npoueccopHbie ﬂdpa Cc UMA 8 cucmeme Oenﬂm oOHo aOpeCHoe rpocmpaHcmeo rnamsimu
B e
[lepeHoc BbldncneHn Ha GPU ¢ HeogHopoaHbiM goctynom K namatn (NUMA)

Heobxodumo, Yymobbl OaHHbIEe yrpasrisfiucb YePe3 MHOXECMEB0 KyY C pa3HbIMU aOpeCHbIMU
rnpocmpaHcmeamu

*  YcnoxHsem npoespaMmuposaHue U3-3a co30aHusi YacmbiX KOMul, CUHXPOHU3ayuuU U rnpeobpasosaHusi
adpecos

HSA obecneunBaeT ogHoOpoAdHbIN AocTyn K namaTtn ana GPU

[emepoeeHHbIe 8bl4UCIIEHUS 3aMeHSom 8biqucrieHuss Ha GPU

NSCF - 2013 | 25.09.13 8
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FMABHbIE OCOBEH

OBYHAII PABHEHHAFI KOFEP gl
JTio6ble uaMeHeHuUs], cOenaHHbIe 0OHUM npoueccoprlM ycmpoucmeom, 6yOym eudumMbl
opyaumu npoqeccopamu — GPU unu CPU

NAMATb CO CTPAHUYHON OPIFAHU3ALIMEN

GPU moxem obpabambieamb owubKu cmpaHuukl namsamu u Harnpsamyro pabomams ¢ cpatsriom
MnooKayKu

OBLUEE AOPECHOE NPOCTPAHCTBO NMAMATHU
[pouecchl, sbironHsaemble Ha CPU u GPU, mMmocym duHamu4ecKu pacripederiime UCrosib308aHuUe
namsmu u3 ee obweao adpecHoO:20 rnpocmpaHcmea

NSCF - 2013 | 25.09.13 10



[MABHbIE OCOBEHHO

KorepeHTHas namATL: (1 2

CPU GPU
ObGecneunBaeT AN Kawa R

KaLu 4 KaLu
CPU n GPU BO3MOXHOCTb &l /| KOTEPEHTHOCTb

BUAETb aKTyanbHYH
BEPCUIO0 AaHHbIX

BuptyanbHaa namMaTtb

AMDZ1

[amMATb co cTpaHUYHOM

opraHunsaumem:

GPU moxeT 6ecnpensaTCTBEHHO
obpawlaTbcs K agpecam
BUPTYyanbHOW NaMATHU, KOTOpPbIe
(ewe) He cywecTBYHOT

B douanyeckon namaTtu

OG6Liee aapecHoe NPOCTPaHCTBO:

CPU n GPU mMmoryT obpawatbca u 3aHMMaTb Nnooyro
obnactb B aApeCHOM NMpPoCTpaHCTBE BUPTyarnbHOMU

namMmATnN
NSCF - 2013 | 25.09.13
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AMDZN

« CPU aBHbIM 66i5a30Mf-',1ohu'pyeT AaHHble B namaTb GPU
» GPU 3aBepLuaeT BbIMUCIEHUSA
* GPU sAABHbIM 06pa3om KonupyeT pe3ynbTaTt Ha3ag B

namsatb CPU

=

( D
CPU GPU
\-\
. —
CKonupoBaH MOXeT ObITb
® e TONbKO Uenbi MacCUB AaHHbIX,
nockonbKy GPU He MmoxeT
@ || obpabaTbiBaTb BCTPOEHHbIE
CCbINTKN CTPYKTYPbI AaHHbIX
NMNamarb CPU Mamartb GPU

*YKasaTenb — UMeHHasi NnepeMeHHasl, KoTopas COAePXUT aapec NamsaTh. IATO AenaeT BO3MOXHbIM MErko CCbinaTbCs Ha AaHHbIe UM CerMeHThI Koaa
Mo Ha3BaHWIO 1 U36aBnaeT paspaboTymka OT HEOBXOAMMOCTY 3HaTb PaKTUYECKUI aapec B NamaT. YKasaTensaMu MOryT yrnpaBnsaTh Te Xe camble
BblpaXKeHuWs1, UCrorb3yeMble Ans paboTbl ¢ Noboii Apyroi nepemMeHHoMN.

NSCF - 2013 | 25.09.13 12



C YKA3ATENSGMU* U
5 AMDZU

« CPU npocto neﬁeﬁaeT 'ykééai"enb namsaTn Ha GPU

« GPU 3aBeplLuaeT BblYUCNEHUS
« CPU mMoXeT HanpsaAMylo npoyuTaTth pe3ynbraTt —

KonnpoBaHue He TpebyeTtcs!

‘ )

CPU GPU

CPU MoXeT nepeaaBaTb
yKasaTtesib BCeU CTPYKType
OaHHbIX, TaK Kak GPU
Tenepb MoXxet
obpabaTbiBaTb BCTPOEHHbIE
CCbIJIKU

OaHopopgHasa namatb CPU / GPU

*YkasaTternb — MMeHHasi NepeMeHHas, KoTopasi COAEPXUT agpec namsiTU. JTo AenaeT BO3MOXHBLIM JIErKO CCbiNaTbCs Ha AaHHbIe UMK CerMeHThbI koaa
no Ha3BaHuWIo 1 n3baBnseT pa3paboTymka OT HEOGXOAMMOCTU 3HATb haKTUYECKUI agpec B NamMsaTU. YkasaTensamu MoryT ynpaensiTe Te e camble

Bblpa)KeHus, ucnonb3yemble Ansi paboTbl ¢ o6or apyron nepemMeHHoN.
HayuHbilh cepBuc B ceTn uHTepHeT 2013 | 25.09.13 13
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10 FMABHbIX MPUYUH ANS BHEAPEHUS KOFEPEHTHOWM MAMSTU'B GRU/APU S
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&' ‘
1. T[lporpamMmucTbl MOTYT fierko nucaTb ko ogHoBpemeHHo ana CPU u GPU - '- -
2.  He HyxHO ncnonb3oBatb cneunanbHble HTEpdENCHI MPOorpamMmmMmnpoBaHns npunoxeHun (APRI)
3.  AnropuTtMmbl, BbINOMHSAEMble HA MHorossiaepHbIXx CPU, MOXXHO nepeHocnTb Ha GPU 6e3 NoBTOPHOIo HanucaHusi koaga
4. BO3MOXHOCTb COBMECTHOIO UCMNOSb30BaHUS oparMeHTapHbIX AaHHbIX, HEAOCTYMHOro Npn 0bpaLLleHnn K nporpamMmme Yyepes "
npoweccop _
—
5. Jlerye BHegpuTb OO4MH pa3 B annapaTtHoe obecnevyeHue, Yem genatb 3TO MHOXECTBO pa3 B pasnunyHoe [10 8
6. Jlerye nucatb Kog 6e3 owndok =
7.  [lpn HanNnMyMmM KorepeHTHOM NaMATU YMEHbLLAETCS BEPOSATHOCTb nosBneHus ownbok B OC g
8.  WcnonbsoBaHue probe-puneTpos, NpeaHasHa4YeHHbIX A9 CHUKEHUS KOHTPOSTBHOMO Tpaduka Mexay npoueccopamu, ymeHbma!
9HepronoTpebrneHne cucTeMsbl .)‘_
.
9. O6uwee agpecHoe NPOCTPAHCTBO NaMATU OTKPbIBAET BO3MOXHOCTU Af18 LEHTPann3oBaHHOIM NporpamMMupoBaHus HeynpaBnﬂeMn
N ynpaBnaemMoro Koga Ha reteporeHHbIX nrargopmax -
»
10. OntumanbHas apxuTekTypa NS reTeporeHHbIX BbIYUCIIEHUN Ha rmbpuaHbIX npoueccopax v ogHOKpneETaibHbIX CUCTEMaXx -

-

AMD Confidential, under embargo until Apr 30, 12:01 AM EST g -

-
- .



PYHKLMN hUMA DO

> [locTyn KO BCEMY MPOCTPAHCTBY MamsiTy

> [NamaTb co cTpaHn4YHOM opraHusaumen

> [1ByHanpaBneHHast KOrepeHTHOCTb

2 BbicTpbii goctyn GPU K cucTeMHOM NaMsATu

> OnHamun4yeckoe pacnpeneneHne namaTu

NN NRNK
\
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> nervocts U AFOCTERIETRESIIEEERE
EduHas cmaHO0apmu3uposaHHas 8blducriumeribHas cpeoda

) NMNOAOAOEPXKA MNMONYNAPHbIX A3blKOB NPOIrPAMMUPOBAHUA
Python, C++, Java

) YMEHbLWUEHUWUE CTOUMOCTU PASPABOTKH

bornee aghgbekmusHas apxumekmypa ro3eorisem oeriams
MeHbWeMY Korudecmay ritooel rpexxHut obbem pabomsi

NSCF - 2013 | 25.09.13
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(0)
) lNonyyume 6ornbwe rpouseodumeribHocmu
8 rpexxHeMm chopM-hakmope

YIYHYLWLWEHUE QHEPITO9®DPEKTUBHOCTHU
) MeHbuwee sHepaornompebrieHue
rpu npexHed rpou3sooumeribHOCMu

NSCF - 2013 | 25.09.13 19
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http://hsafoundation.com/
http://hsafoundation.com/
http://pinterest.com/pin/193021534001931884/
http://pinterest.com/pin/193021534001931884/

AMD 1

NMOTEHUWAJIbHbIU

NnaHweTbl

lecKTonobl

CepBepbl

BCTpoO€eHHbIe

peLueHus
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GFLOPS AMDZL
» 2002 Pentum4 (Northwood) 1224 31.2
3 2003  Pentum4 (Northwood) 128 9800 36.48
3 2004 Pentum4 (Prescot 152 X850 XT 103.68
3 2005 15.2 X1800 XT 134.4
3 2006  Core 2 Duo 23.44 X1950 375
3 2007  Core 2 Quad 48 HD 2900 XT 473.6
3 2008 QU650 96 HD 4870 1200
3 2009  Core 7 960 102.4 HD 5870 2720
3 2010  Core 7 970 153.6 HD 6970 2703
3 2011 Core i7 3960X 316.8 HD7970 3789
> 2012 Core i7 3970X 336 HD 7970 GHz Edition 4301

NSCF - 2013 | 26.11.13 23
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AMD 1

Tragerat

OPENCL ™ GAINS MOMENT

Zc DASSAULT
SYSTEMES

'\‘ Autodesk o
| i i : CONCEPT [ g
. -_-:;-r,-,,r OPTIS

“OpenCL continues to gather momentum on both desktop
and mobile devices. In addition to enabling application
o, developers it is providing foundational, portable
acceleration for middleware libraries, engines and higher-
level programming languages that need to take advantage
of heterogeneous compute resources including CPUs,
GPUs, DSPs and FPGAs.”

Neil Trevett, chair of the OpenCL™ Working Group and

President of the Khronos Group
https://www.khronos.org/news/press/khronos-releases-opencl-2.0

NSCF - 2013 | 26.11.13 25
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LRL -L ol LAl al M Eale L Ml SED LIS DAY

POWER OF AMD FIREPRO™ FOR GPU COMPUTE SANAM SUPERCOMPUTER
UNIVERSITY OF FRANKFURT

“ 57
)
“’.A - .
N
N v
i
e ; v i3l » Frankfurt Institute for Advanced

Studies

Antiproton and ion research

420 FirePro™ S10000 server cards
#2 Green500™ List, Nov 2012
Sustains up to 420 TFLOPS

180 kW total, 2.3 GLOPS/W

“To achieve the capacity we
wanted, we would need to rely on
the power of GPUs and the obvious
supplier was AMD.”

Dr. Volker Lindenstruth, Goethe Univ.
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AMDA

GPU ACCEL ERATED MAXON GINEMA

aleas e
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. A aasetitatanats

calculations

AMD FirePro™ drivers have speC|aI tum, | to give excelle
performance s R
AMD GeometryBoost technology and Ieadlng edge graphics

memory bandwidth help users take new sculpting, physics

and global illumination capabilities to the max in Cinema 4D| caw
<& ,lﬁ,, ,//,//

Cinebench 11.5 OpenGL test (FPS) C | N E M A 4‘ D
V5900 b}" .HMDN

V7900

W5000

W7000

Quadro
2000

Ouadro
4000

20 40 60
System config: ES-1860 3.50GHz, 16GE RAM, Windows 7-84 SP1AMD driver 8.008.5, Nvidia diver 30745

http://www.fireprographics.com/maxon/index.asp

NSCF - 2013 | 26.11.13 29
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“pixel-accurate” representation of '
surrounding geometry in the G
Users can see objects clo
accurately i
Helps improve the designer’s sense of “design
intuition” and aids in better decision-making

throughout the product development stages !
Without OIT

Images Courtesy of Dassault Systemés

NSCF - 2013 | 26.11.13 31
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; ; With RealView and
Without RealView Ambient Occlusion

www.fireprographics.com/solidworks

Workstation with dual Intel CPUs E5-1660 @ 3.30GHz, 16GB RAM, Win7 64-bit SP1, AMD driver 9.003.3.3
NSCF - 2013 | 26.11.13 o



EOITINP C® CREO® 2.0 AMDZ1

forPTC Creo Parametric 2.0 using
§raﬁ3parency mode (OIT)

E(WIth an AMD FirePro W7000)

AMD Catalyst™ Pro drivers optlmlzed and certlfled for PTC Creo Parametric 2.0

Exclusively for AMD FirePro™
Users

AMD FirePro
W7000

PTC Creo Parametric 2.0 - Blended

PTC Pro/ENGINEER Wildfire 5 - Blended

Nvidia Quadro
K4000

PTC Creo Parametric 2.0 - Blended

PTC Pro/ENGINEER Wildfire 5 - Blended

- : - , Benchmarking graph showing up to 17x faster viewport performance with
Without OIT With OIT PTC Creo®Parametric® 2.0 "OIT" accelerated transparency mode®

NSCF - 2013 | 26.11.13 33
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NORKFLOWS

AMD FIREPRO™ AC

Support for the newvAd f

N o
e
=
o)
b
et

©
2 ¢
.nlvomm
%ZA
ro)
Y
o

AMD Eyefinity technoloéy_:ld

POIN OIPNIS PadUBAPY

http://www.fireprographics.com/siemens/index.asp

34

NSCF - 2013 | 26.11.13



DISCLAIMER AMDZL

The information presented inth;i:-’S':d imel ional p echni v ‘and typographical errors.
C ;ts%_prfoduct'and roadmap changes, component

and motherboard version changes newm o ases, product differences between dif urers, software changes, BIOS flashes, firmware
upgrades, or the like. AMD assumes no bi' n to u Correct or revise this infc | ves the right to revise this information and to

Advanced Micro Devices, Inc. Other names and Iog,_‘
owners.
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