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[naBHoOe AMDA1
—

e YT0 npeanaraet Opteron no cpaBHeHMIO C npoueccopamu Intel?

Jlerkuu nepexosq Ha 64-pa3psifiHble€ BbIYNC/IEHUSI B COYETAHUN C
BbICOKOU MPOnN3BOANTESIbHOCTBIO B 32-OUTHOM peEXUME.

e Kakune knro4deBble ocobeHHOCTM oTnunyatoT npoueccop Opteron u
TexHosiorno AMD647?

1. CoyeTaHue rnpeBOCXoAHON NMpomn3BOANTE/ILHOCTU B CMELLUAHHOM 32-
out/64-buT pexmme Cc yBesIM4YeHHON rNpon3BoOANTE/IbHOCTbIO Ha 32-
pa3psifiHbIX MPUI0XKEHMSIX.

2. TexHonorns HyperTransport u MHTErpupOBaHHbINA KOHTPOJIJIEP
rnamsitm peasin3yroT MacluTabupyemyro apxmTekTypy C rpocTbiM
MEXYUYNIOBbLIM coeagnHeHneM. OTKa3 OT K/1aCCUYECKOIro peLleHmns ¢
CUCTEMHOM LLUIMHOU U MOCTaMu yBEJINYNBAET NMPOn3BOANTESIbLHOCTb,
COKpallaeT 3a4ep>XXKu A4O0CTyrna v JIMKBUANPYET Y3KMe Mecrta B
CepPBEPHbIX CUCTEMAaxX

3. l710cKkoe agpecHoe rpocTpaHCTBO MO3BoJiSoLee npeososietb 4 6
bapbep, npucyimin 32-6UTHbIM CUCTEMAM.
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AMDG64: MnaBHbIN Nepexos K 64 6utam AMD
— I ———

but OoC AMD Intel
Opteron Xeon & Xeon MP
32 32 .
- OTAnyHaga Nnpon3BoaUTENIbHOCTL - HeT 64-6UTHbIX paclunpeHunn
Opteron Itanium
32 64 - YBennueHHasa 32-6utHas - Hu3kasa nponssBoanTenbHOCTb
NPOU3BOANTENIbHOCTb Ansa 32-6MTHbIX 3aaau
Opteron :
Itanium
64 64 - PaclumpeHHoe aapecHoe
- bonblwne KannTanoBNOXEHUS
MPOCTPaHCTBO
Opteron Itanium
Cmecb
32864 64 - OTAn4yHasa Npon3BoAUTENLHOCTL - HM3kasi Npou3BoOANTENbHOCTL
Ans obomux TMNOB 3aaau Ansa 32-6UTHbIX 3aaau

Opteron gaeT BO3MOXXHOCTb BbIIMOJIHEHUSI 64-OUTHbIX
3a/4a4, 04HOBPEMEHHO oAAeP>XnBasi BblMOJIHEHMNE
CyLUEeCTBYOLUNX 32-OUTHbIX 33484 C BbICOKOU
rMIpomn3BOANTESIbHOCThIO
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Apxutektypa AMD cucrtembl

AMDCT

AMD Cwuctema

DDR

AMD
Opteron

HyperTransport™
Buses for Glueless

Processor I/0 or CPU Expansion

HyperTransport™ Bus
Separate Memory and —» P <«——— has ample Bandwidth
I/O Paths Eliminates for I/O Devices

Most Bus Contention

Fewer Chips Needed
For Basic Server

IDE, FDC,
USB, Etc.

¢ /IHTEerpupoBaHHbIM KOHTPOIEP NAMATHU
- Huskue 3agepxkm AocTyna K namMsaTm
e PasHble KaHasbl 4OCTyNna K naMaTtn n nepundepun
— YCTpaHSeT KOHKYPEeHUMIO Mexay nepudepuen m
NamMsaTblo
e Kaxabl npoueccop nmeet 6onblle KaHanos
AOCTyna K naMaTtn n nepundepun
- lMonoca nponyckaHusa Xopowo MacwTabupyeTtcs
e MoaynbHasa nornka ucnonb3syrwas HyperTransport
— MeHbLUe YMNOB N HUXEe CTOMMOCTb

Intel Cuctema

Intel
Server
Processo

I/O & Memory Compete
for CPU’s FSB Bandwidth

Memory Access Delayed
By Passing Through MCH

Ctlr Hub

(MCH)
DDR
Bandwidth Bottlenecks:

More Chips Needed Link B/W < I/O Device B/W

for Basic Server IDE, FDC,
USB, Etc.

e locTyn K namstn yepes MCH
- bonbline 3apepxKn npun gocryne
e JlocTyn K NamMaTn u nepudepmnmn naet no ogHOMy
KaHany
- Mepudepns n NnamsaTb KOHKYPUPYIOT MO WKHE
e KaHanbl K namMatu nayT Tosbko ot MCH
- [lMonoca nponyckaHusa He yBesindumBaeTCs C
nobasneHueM npoueccopos
e CUCTEMHas siormkKa MCnosib3yetT MHOro YMnoB U LWWNH
- Bonblwasa ctonmocTb pa3paboTku um
TeCTUPOBAHUSA
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ApXUTEKTYpa MHorornpoueccopHon AMD cucTeMmsl AMD:'

Cucrtema AMD Opteron

AMD
Opteron

AMD
Opteron Opteron

IDE, FDC,
USB, Etc.

e MacwTabupyemasa nonoca NponycKkaHus K naMaTu m
nepudepumn

- [o 8 npoueccopoB 6e3 AONO/IHUTENBbHOM NOrNKK

- Kaxabin npoueccop aobasnseT naMsaTb

- Kaxabin npoueccop aobaBnset KaHanbl
HyperTransport gns peanusaumm PCI-X n apyrux
WHTepdencos BBoaa-BbIBOAA

- TpebyeTcsa HebonbLOE KOMNYECTBO YNMNOB

DDR

DDR - (MCH)

Cuctema Intel Xeon

Note: Itanium is very similar

el el el el
Proces Proces Proces Proces

Memory
Ctlr Hub

IDE, FDC,
USB, Etc.

e MacwTabmnpoBaHMe CUCTEMbI OFpaHMYEHO NMopTaMu
MCH

MakcmMmyMm 4 npoueccopa
o [poueccopbl KOHKYPUPYIOT 3a NOJI0CY NPOMyCKaHUs

Pa3Mep namMsaTy 1 nNosioca NpornycKaHus
OrpaHMYeHbI

Makcumym 3 PCI-X mMocTa

TpebyeTca HaMHOro 6onbLle YMMOB
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Bonbluoe agpecHoe NpoCTPaHCTBO AMD
—

LUDB W 256 TepabaliT aApecHOro NpocTpPaHCTBa

L Opteron' (1 Tepabant m3nyeckoro agpecHoro NnpoCcTpaHCcTBa)

Intel
te < | OrpaHudeHue B 64 6
Xeon (B 4I'6 cermeHTax)

I R I
064 « 256K GB

AMD Opteron nmeet BO3MOXHOCTh aApecoBatk 60/ibLIne
o06beMbI NamMsTH, 4To AAET CYyLECTBEHHbIN BbINTPbILL Py
0bpaboTke 60/1bLLUINX MACCMBOB MHMOPpMaLUn v B
c/iyyae ogHoBpeMeHHoU paboTbl MHOXXECTBAa
BUPTYasibHbIX MaLLUWH.
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LileHOBOE NO3MLMOHMPOBaHME AMD
e R e

LleHa cucTembl

4P+
Small Enterprise
Above $25K

Intel

Itanium?
eo IA64
MP

2P & 4P+
Scalable
$10 - 25K

2P& 4P
Basic
$6 -10K

IP &
2P

Entry
$3 - 6K

Xeon
P4

IP & 2P
Value/Ultra Value
$0 - 3K

P3

1-Way 2-Way 4/8-Way 1-Way 2-Way 4/8-Way 2/8-Way
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Bonblwaga rmubkoCcTb 3a MeHbLUNE AEHbIN

AMDCT

2P Processor/
Chipset

AMD Opteron 800
AMD 8131
AMD 8111

Intel Xeon
Intel E7Z501

Intel Xeon
ServerWorks GC-LE

Intel Xeon
ServerWorks GC-SL

Intel’s
Price Features
Premium
DDR333/CPU
_ 2 PCI-X AMD-8131
(Expandable)
32 and 64-bit Processing
2 Channel DDR200
$35 Up to 2 PCIx
32-bit Processing
2 Channel DDR200
$35 Up to 4 PCIx
32-bit processing
1 Channel DDR266
$0 Up to 2 PCIx

32-bit processing

4P Processor/
Chipset

AMD 800 Series
4 x AMD 8131
AMD 8111

Intel Itanium

Intel ES8870

Intel Xeon MP
ServerWorks GC-HE

Intel’s
Price Features
Premium
DDR333/CPU
- 8 PCI-X 4 AMD-8131
32 and 64-bit Processing
2 Channel DDR200
$480 Up to 8 PCIx
32-bit Processing
4 Channel DDR200
$125 Up to 6 PCIx

32-bit Processing

PeweHne AMD obecrieuynBaeT J1y4dllyro YHUBEPCA/IbHOCTh

n r’mbkKocTb 3a 6os1€€ HU3KYIO LIEHY
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CpaBHeHMe BO3MOXHOCTEN

AMDCT

CPU
Processors

Frequency

FSB

L2/L3 Cache

Memory

Chipset

Memory Max Capacity|

Small Enterprise/Scalabl

Processors

Frequency

FSB

L2 /L3Cache

Memory

Chipset

Memory Max Capacity

Scalable

Processors
FSB

L2 Cache
Memory
Chipset
Memory Max Capacity

Competitive AM
|  ovwes ] 2wz ] 2008 |

RS b ]

M(,R'inley
4/8+
1.0Ghz
400MHz
256Kb L2/1.5/3Mb iL3
128 GB Quad DDR200
8870 Chipset
256GB
Gallatin
4-way
2.0GHz
400Mhz
512Kb L2/2Mb L3
DDR200
ServerWorks GC-HE
64GB
Prestonia
2-way
533MHz
512KB iL2
DDR200
Intel E7501
16GB

Madison/Deerfield Opteron-MP (8X Series)

4/8+ 4/8+
1.5-1.8GHz 1.4 -1.8GHz
533MHz 1.4-1.8GHz
3/4/6Mb iL3 (1.5Mb Deerfield) 1Mb (iL2)
>128 GB Quad DDR200 DDR 333
8870 Chipset AMD 8131

>256GB
Gallatin
4-way

1024GB per CPU'
Opteron MP (8X Series)

B otninyme ot Intel,

Processors
FSB
L2 Cache
Memory
Chipset
Memory Max Capacity

1-way
800/533
512 KB
2 X DDR400/333
Canterwood
4 DIMMs?

fo%f; AMD wucriosnib3yer
y4
512Kb L2/2 (4?)Mb iL3 Same I/0 MOAYJIbHY O
DDR200 Infrastructure annapaTtHyo u
(Upgrade?) ServerWorks GC-HE
~64GB rnporpaMMHy O
Nocona Opteron DP (2X Series) Hd)pa CprKTypy AJ15
2-way
667MHz HapalunBaHus oT
1MB iL2 Same I/0 O4HOrpoLecCoOpHbIX
6GB/ DDR266 Infrastructure 710
Intel E7501
32GB BOCbMUTIPOLECCOPHbIX
Opteron DP (1X Series) CUCTEM
t-way
800+
1 MB Same I/O
2X DDR400 Infrastructure
Canterwood
4 DIMMs?

IPhysical address space

BecHa 2003
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Integrated Memory Controller AMD
e

T~

e The word to remember: —= |Latency =

1,000’s of MHz 100’s of MHz
& Always Increasing & Not Improving

iemory Memory
Controll Controll

e AMD’s Integrated Memory Controller runs at CPU Core Frequency

— As the CPU frequency increases,
Opteron’s memory controller becomes more efficient,
but Intel’s memory controller does not.

Becha 2003 ‘ ‘
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OdocTtyn B naMATb — nyTb Intel
Pa3zaeneHune ogHoOM WKMHbI — CTapan wkKona AMD:'

e lllInHa FSB He cnocobHa
MacwTabmnpoBaTbCa HapaBHe C
npoueccopammu

e LIITY pomkeH aoenntb A0CTYN B
namMaTb HapBaHe C ApPYrMMuU
npoueccopamu n nepedunpmen

Front Side Bus (FSB)
Ha Bce onepauun

Ao 4.3 GB/s
(533Mhz x 8 Bytes)

e lllnHa FSB He macwTabupyetcs

npuv ysenndeHuu yucna Ury ®
~— | SCSI
PCI P .
I/0 Hub Gigabit
IDE / . Memory Bridge o0 ¢  Enet
ow
USB | Controller ] Fiber
LPC Pel‘f(;:l}l‘gal‘lce Hub o0 © Performance o0 © Channel
D /
266 MB/s 4.3 GB/s PCI-X Bus
a 1.06 GB/s x 6
OTa apxuTeKTypa njioxo Main
MacwTabupyertcs 3a Memory
n 6
PaMKkaMm 2-x npoueccopos e e e "

namaTtobto DDR266
Becra 2003 ‘
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AdocTtyn B naMAaTb - nyTb Opteron

BbiaeneHHble NoJsiocChbl

AMDCT

Main
Memory

5.3 GB/s

e bonbWONM 06BbEM KIW-NMAMATU HeE
HY>XXEH M3-3a HU3KUX JTAaTEHTHOCTEWN

e lllnHa namMaTn, MexnpoueccopHas
LUMHA U WKWHA BBOAA/BblBOAA UMEIOT
BblAeJIeEHHbIE MOJIOCbl NPONYyCKaHUA

e YeM 60sbLUE NPOLLECCOPOB — TEM
6osible NponycKHasa crioCobHOCTb

MaMAaATU

e Y10 Takoe FSB ? (-:

e Mano BHEWHUX 4Ynmnos

5.3 GB/s

Main
Memory

PCI-X 1.

Bridge
(QULLED)
AMD 8131

:

I/0 Hub

Low
Performance

HT
800MB/s

I/0
AMD 8111

PCI-X Bus
06 GB/s x 2

SCsS1
Gigabit Enet
Fiber Channel

PCI
| IDE
USB
LPC

266 MB/s
(max for PCI Bus)

BecHa 2003
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Intel Claims & AMD Responses AMDA
e —

Intel’s Claims: AMD’s Response:

Opteron has smaller cache than Opteron does not need large cache because of

Xeon and Itanium2 low latency:
e AMD'’s integrated memory controller eliminates memory
bottlenecks and scales better with core frequency
e Intel’s large cache is a red herring, intended to hide long
memory latency
e Intel’s larger cache dissipates more heat

Opteron does not have HTT is a smoke screen, Opteron has a better
HyperThreading (HTT) balanced design:

AMD'’s integrated memory controller reduces time wasted
waiting on memory

Opteron’s design means I/0 activity does not compete with
memory operation

Opteron’s more effective instruction dispatching results in
superior execution

Opteron’s design accelerates execution of all existing X86
code

HTT hides long memory & I/0O latency

HTT requires expensive software optimization

Without this optimization, many real world applications
SLOW DOWN with HTT

BecHa 2003




HyperTransport Interface AMD

The word to remember: —= Scalability
ddadad-d <« @ <=
AMD Hype}"(li:(::sport Hyper'?n)-(asnsport
Opteron @ 6.4GB/s @ 800MB/s
> > >

> 8

HyperTransport™ Technology is designed to provide an easy building block
approach to system design.

AMD Opteron "plumbing" is designed with HyperTransport Technology to
provide exceptional MP scalability

e Performance advantage grows versus competitive platforms

e Future versions of HyperTransport will offer even greater bandwidth

e Memory capacity and bandwidth scales

e I/O capacity and bandwidth increases

Becha 2003 ‘
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Intel Xeon MP 4-Way Server
Without HyperTransport: System Scalability Limited AMD:'

Cuctema Intel Xeon MP System

MoMmeTka: PewweHue Ha Itanium o4yeHb cxoXxxe

e MakcnmyM 4 npoueccopa

e Bce 4 npoueccopa
Front Side Bus (FSB) MCNOJIb3YIOT O4HY WWNHY AN
Up to 3.2 GB/s
AOCTyMa B NaM4AaTb

pcix Wy e [10BbILLEHNE YACTOTbI LLNHBbI
. PCI-X

Bridge My FSB - eAMHCTBEHHOE

PCI-X BO3MOXHOE peLlleHune

e Makcumym 3 PCI-X MocTa

pci-x o TpebyeTtca 6osbHOE
KONIMYECTBO JIOMUKMU

e [loporon, ycrapesLUuuM,
nJoxo Macwtabupyembin
AN3auH

Becha 2003 ‘
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Het Heo6xoanmocTu B ansainHe AM

IDE, LPC,

USB, Etc. PCI
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AMD Opteron 4 — 8 Way Server
With HyperTransport: The scalable solution AMD:'

e /1o 8 npoueccopos 6e3
3a1eNCTBOBAHUNA BHEHEN
NOMNKMU

o KaXkabIn npoLeccop
yBennumeaeT obLyto nonocy
obpalleHns K naMsaTn

e KaxablX npoueccop gaeTt
OOMNONTHUTENbHbLIN NHTEp®dENC
ana PCI-X n MocToB BBOAA
BbIBOAA

e MeHblluee KONMN4ecTBo YMMOB
BEAET

e DJIeraHTHbIX MOAYJIbHbIN
ey MacwtTabupyemMmbin an3aunH

Becha 2003 ‘
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Boiroga B undppax AMDI‘,'
e ——

¢ 4-X npoueccopHaa cucrema AMD - 3To
— 4 HEe3aBMUCUMbIX 30HbI NAMATHU
— docTtyn B namMatb - 20 GB/sec
— docTtyn Kk nepedunpun - 24 GB/sec I/0
— MexnpoueccopHbi goctyn - 25 GB/sec

Becha 2003 ‘
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