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Investment global IT servers, power and cooling, and management /
administration

Investment Installed base
(Billions of dollars) (Million Units)
$300 Il Costs of energy and cooling S0
Bl Cost management and server management -
$250 _ [
I Investment in new servers o 40
$200
30
$150
20
$100
$50 10
$0 0

96 ‘97 ‘98 99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 “10

Source: IDC <Document title: Virtualization and innovations Multi-Core alter the global market for servers, document number: 206035, publication date: March 2007
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Intel® Xeon® Enterprise Roadmap

40070 = |:L>~ Future

Future Platform

Intel® Xeon® MP w
Quad-Core Intel® Xeon® 7300 Series unnmgtm
7000 Sequence (65 nm)

(Expandable)

Future Platform

Intel® Xeon® DP
Xeon® 5100 - ¥
Eﬂuu kquence !m“' Egm ‘ - . - L. li ;
(Efficient Performance) (65 nm) — i eedehac bl — -

Future Platform
Intel® Xeon® DP

5000 Sequence Nehalem Processors
{Workstation & HPC)
Future Chipset

Future Platform

Intel®* Xeon® UP
3000 Sequence et » - : Nehalem Processors
(Entry) -
SELS l

\ 45nm Intel’ processors ramp first in Enterprise ) - -
lnlel
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JatvyYy ‘Die’A4 X

AMD Barcelona Intel® Xeon® (5300FER)  Intel® Xeon® (5400FEHR)
65nm 65 Nnm 45 nm Hi-k
463 MO R4E 681 MU RAE 820 M MkS VD R4E
4 MBFyvyia 8 MB¥vvyia 12 MBFyvia
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InaRhR A>T IL®Core™
RAOAQF7 —FTIFv—

I"‘FiIs IEJ Jx’a&lﬂi%*ﬂ

ATATT—LT7
T4V DR -BEERE %
9 BESSE4 i S B
HRITDIRILT—3h
FYRBEDFTvya-
J:U.—:E?&/\Z AE—F

45nm A>T I)L®Core™2 & Xeon®
J73)—-70+yY—“Penryn”

A5 —5T NI RAT LXK ST




HaakhiR 427 JL® Core ™ g\
NAVAT7 —FTI7Fv—

AT I CoreRA( AT —XTIF % Penryn 273!)—TOHLiE

=& FRadixRadix--16 BrE LI

S, L® . Wi 4 —3,9°
’f/T)lz '7’{'" 947_\/9 Iﬁt#'l v/ HKEEW*{‘/'T‘)lx@l{—T'Y’?’fﬁ—:/E‘/"7'7/5:)—

ATIVCTPRNVAR - RAT—FFvyia FYRBEDX vy a1 K6MB, 12MB

ATYyk-A—F-F oy OWE

ST ILORT—h- —_

AT ILSSE4A @&

S FILOTR gt 1—a ) —
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FYUBELEBHEMN HRRA T ILCT ATV
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Penryn" JHEYT
Intel® Core™ 2 / Intel Xeon®

11

Quad
Core

Dual
Core

Mobile
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Intel ® Xeon ®7 A+t vt

R—RX R T LF KL

N

12

Platform Comparison
Processor Cache (Dual/Quad Core)
Max Front Side Bus
Snoop Filter
Active Way Management
Intel® Virtualization Technology
Acoustics & Memory Bandwidth
I/O Lanes PCl Express* 1.0
PCI Express* 2.0
PCI-X

Intel® 1/O Acceleration
Technology (Intel®I/OAT)

Memory Channels
Capacity (GB of FB-DIMM)
Addressability

New RAS
Features

2006
aM
1333MHz
16 MB

Intel® VT-x
Base
32

4
vl

4
64
36 bit

2007
6M
1600MHz
24 MB
v
Intel® VT-x/VT-d
Better
44
Dual x16
v

vl & V2

4
128
38 bit

v

A5 —5T NI RAT LXK ST



45nm High-KZ7' O+ X 3 fif

e ~2X 5‘/ 5‘ x%ZFL

¢« >20% SV RIENMEREH20%5E1E

¢ ~30% FIUVRAENMERFDIEEENZE3I0%
2%

e 45nm ORI MTOF &
— T r—3oNDINTA—I U AA L
- BHHEDE
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Intel Xeon 5400& S 7 Ot wH

IRILX—ShEELERE

Stable Higher
Sysom ¢ O = MgerPeiMer  TALEF—3

1.35 1.38 RDWE
HDCZ7Swk
IA—LTIEE
UILEELT O

Ty DEEHH
AJRELEAHF| =
AN

System Power Performance Performance per
(watts) (SPECjbb2005) System Watt

u Intel Xeon E5345 (2.33GHz/1333/80W)
H Intel Xeon E5450 (3.00GHz/1333/80W)
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Intel Xeon 5400& S 7 Ot wH

s FETH/AD—
— 45nm JAEREMIE DT YRaT7ITaTILAT
AT )L XeonT7 Oty
- 50% KRa=lksnrf=L2 Fvvyia
— 20% ER{ESn - FSB(1600MHz)
— PCI Express 2.0 &> T 2 &I KL =iz
-~ RBEEAEY—DHHKR—b (5K 128GB)
— 40 L—2 DR AIEE%: PCl Express 1.0 8 KU 2.0

o« FISHEEE
— RUBWAEUNUREAR) B ZREET ST T
T—ay

— INANTHF—I RIS AIIRE
— VILFERY - A—H—IR1E
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Intel Xeon 5400& S 7 Ot wH

Xeon E5472 vs Xeon X5365 HPCRYFI—4
153 158 1.61

FIRHE AL MU DK ELA A e 2
126 1.27 1.29 1.29 1.30 1.32 1.37 1.38

RAT—ST NI RFLIRREH




A5nm I7vykar7 70ty

- IBER[EET Ot YY
— Xeon 5300 FE B ELLEERL T, 88
RN BERBMNAKIEIZMF L

A[EET Oty Y D

— RIFRITIEEBEROERROLND

CPUHB BN TIRRHUTEZHIRKARE

JOotvyy 65nm A>T 45nm €7

TDP WOPyREa7 IO PvkFa7

Xeon (53008 Xeon (5400

&) ER)
120W 3.00 GHz 3.16 GHz (BIZIE) NEXXUSIZHEEi aTHER:
SOW 2.33 GHz 3.00 GHz e XRERBOV7yRka7TOwyYy
50W 2.00 GHz 2.50 GHz SEREFERI7vRFa77OtwyY

17
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_ //7)VJ"7‘JI~ TaATILVTYRERILERERE
> rusmmEs | (2 CPU/ 1U)
EARHI=YDAEY NI,

50% Ll EELY
| ﬁ%%iﬁ&ﬁ:‘d@'l‘iﬁ%@%%)

BVWREFE
(| (4 CPU/ 1V)

= | 15 /—F T, 1TGFLOPS
| Ll EODTERE
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CoreXA /A7 —FFHF vIxi i L8 &
Quada7 M HR—k

HPC BOARD FEATURES
= Single Intel® PentiumD processor (Conroe, Kentsfield)
Chipset: Mukilteo2 + ICH7
= 4 DIMM (max 8GB) - DDR2 533/667 with U-ECC
= 1066 FSB

= PClex8 — support for IB MemFree card & SFF GbE card
= Integrated 2 port SATA2 with RAID 0/1

= 2XGbE (Tekoa + TekoaE)

= 2xUSB2 external (crash cart)

= Rear video & serial port

= |Internal headers: serial (3pin), 2xUSB2, 12C

= Custom 5.95" x13”, 6 layer

= Custom power connector

= Client Management IAMT via TekoaE
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PortTownsend (S3000PT)
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CoreXA 07 —xTIUFvIZx i LT-8 &

Quada7 D HHR—k

HPC BOARD FEATURES

Single Intel® PentiumD processor (Conroe, Kentsfield)
Chipset: Mukilteo2 + ICH7
4 DIMM (max 8GB) - DDR2 533/667 with U-ECC

= 1066 FSB

PClex8 — support for IB MemFree card & SFF GbE card

Integrated 2 port SATA2 with RAID 0/1
2XGbE (Tekoa + TekoaE)

2XUSB2 external (crash cart)

Rear video & serial port

Internal headers: serial (3pin), 2xUSB2, 12C
Custom 5.95” x13”, 6 layer

Custom power connector

Client Management iAMT via TekoaE

ol > °o_ 121‘. uC] ..... ‘.; E. "
. _g: ;.._'.I ' ,‘_,._i
HOo0E e SoREa—— i P
GBE : fi Ll
A TR gt e
1) 9 gy A .‘:;.‘.. i
gy e ot SN
‘! = : P‘CI-E
Bl o "x8.& |
U . 'I¢L Tid
i 'v_'Uu u
325
..
-0
ot |
MCH .- o |
2080 e
= =12 e
»»;jﬁl CPU_
Rty S "
ae BB d T~ oofs ry
VRP; it o g RO

* M H | amssmiit o |
=8 I raasanit o o
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AtokaV

EHEDPY1—aY T
e Eu'ﬁhfmﬁﬁ* WA
HPC BOARD FEATURES ! é

!

= Dual Intel® Xeon processor (Woodcrest, Clovertown)
Chipset: Greencreek + ESB2
8 FBD (max 32GB) - DDR2 533/667
= 1333 FSB
= PClex8 - slot
= Mellanox IB 4x DDR single port down
= Integrated 2 port SATA2 with RAID 0/1
= 2xXGbE (Gilgal)
= 2XUSB2 external (crash cart)
= Rear video & serial port
= |Internal headers: serial (3pin), 1xUSB2, 12C
= Custom 6.5” x16.5”
= Custom power connector
= Client Management via IPMI module / GbE port
= Support for 32Mbit flash & embedded Linux
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VXB5000AL VXB3000PT
FTaATILI Yk 2y NN Ly IS
SE5000AL S3000PT

1333MHZDF 27 LRI LI/ SR T —5FHF % -'
VG WYY RDHPCR—RE 2ty Mg
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VXB5000AL

VXB5000AL
TaTILI Yk
SE5S000AL

1333MHz I L=T a7 ILIN\RT7—*T
DT

AT ILHVRHR T S R 7Z TN EE GAMT
PVT, ARYSS—74E) ZF| Al &8
BEOY—/\ERICHEEE. HEEZSLIZE
NIRRT —T U A TR
3.0GHzETHO7AatyyEHYR—k

. EEEXeonHIEEATHE
1333MHzZDT AT IIVIEMII L=\ RT7—FTIF v
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VXB3000PT

24

« NEXXUS 4820ALLYELEIZEHLY

e MPIR—ZXDF7I)r—3>T

VXB3000PT
2y NN Ly IS
S3000PT

ORI A—T U RAEZER

XTI NI+ ERAY
= TOFEVEREDRE
DDR2 667MHzAE)IZ&HHPCT
T)r—ar DEEELT

U WIYRDHPCAR—RE 2y MES;
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S3000PTAR—X H—/\
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¢« S3000PTAR—RAMNDHY—
NFTEZDOAE—H
1UR4U(TL—R) 54
ANHGZTRIR
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+ FRICEBEEREZRREET Y —/ i

— ﬁamu&—/\l-ﬁﬁénn\év*f— —FrZE3 45
DY AAXTREL, 22D HF—FR—FZ1E8DHY—/
=t -3 7

e 1UHAMXDERKIZI6TAEY a7 Z#R_REiE
 InfiniBand&GhEZ Y —R—F EIZIEE;

4x1U System 64 cores

AMEDEEZRE
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AtokatS3000PT D EE &%

. AtokaTl&, R—FK E[ZInfiniBandZXEZEL TLV% (B
BETl&. ERICIBS—T )L &34t

» BAXIZL, EEIXIFXFELC T, fHEMEHMNERL

1UY A XD ERIC2HIE S AT RE
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HPC & HDCY!)a1—v

INAINTA—Y DV RAAVE z2—F44

\

3/

(High Performance Computing)

IB Interconnect

=IR%E =R%E
r&ti=wink syt ~AoaJatyY
SATA _
INURIEE cumpy axh | BAQHE
IS2, AN
=Nt ALIREE B

HEEAN
IPMI 2.0

AEl)
2GB-4GB
a7 H1=Y

AE)
4GB-8GB
a7 H1=Y

S3000PT/X38

2 7h—K /1U
AT HI=YDAE!), I0/\UFIgZERK
“BEAHI-YDHEEFRKIE

30

HEHTOEvY

GbE Interconnect

Atoka/Atoka-2

4 )7yt 11U

KIRHEAEY
SHEI T Y FRERE
(High Density Computing)
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 Technical Overview of the 45nm Next
Generationintel®Core ™Microarchitecture
(Penryn)
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http://www.sstc.co.jp/biz/report/IDF_Fall2007/Penryn/IPTS001_100b.pdf
http://www.sstc.co.jp/biz/report/IDF_Fall2007/Penryn/IPTS001_100b.pdf

STAR-CD "NFX—7

32

1200

1000

800

600

400

B (7))

200

NEXXUS Xeon
3070 (Dual HP Woodcrest
Core (2xDual Core

2.66GHz/node) 3.0 GHz/Node)

HP XC Opteron
D1145XC Dual
Core, 2
sockets, 2.2
GHz

|

|

=L VERE

|

&Y

|

SGI ALTIX-4700
1.6 GHz
Montecito

Benchmarks STAR-CD V3240/V3260
A-Class DATASET
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http://www.cd-adapco.com/products/STAR-CD/performance/320/aclass32.html
http://www.cd-adapco.com/products/STAR-CD/performance/320/aclass32.html
http://www.cd-adapco.com/products/STAR-CD/performance/320/aclass32.html
http://www.cd-adapco.com/products/STAR-CD/performance/320/aclass32.html
http://www.cd-adapco.com/products/STAR-CD/performance/320/aclass32.html
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LS-DYNA X FI—
16 Aty Y a7 R F

i
\J
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Elapsed Time (Secs)

14000

12000

10000

8000

6000

4000

2000

LMERE

C= =

&Y

ARAVAN MODEL (NCAC Vo1)
Time = 0

Penguin HP/Opteron (2.6GHz) NEXXUS/Core2Duo
Computing/Xeon (2.66GHz)
5160 (3.0GHz)
4AX2x2 4AX2x2 8x1x2

/—FExVryrixa7

LS-DYNA 971
3 Vehicle Collision
http://www.topcrunch.org/
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ZENVTFIY—U%RE

NAS Parallel Benchmark (NPB) 16ii 5| R>F<—%
ARL—a 8 (BEEREVNZESULVEREEZTRT)

NEXXUS PT| VXPRO R1400,  VXRACK| f&ELLEE (%)

Motherboard S3000PT Atoka S3000PT
CPU Clock 2.66GHz 3.0GHz 2.93GHz

BT 21194 19556 21955 12%

CG 4532 2866 4336 91%

EP 548 615 603 —2%

FT 7689 7373 8462 15%

IS 592 327 936 64%

LU 17989 17330 18576 1%

MG 11563 9389 11393 21%

SP 6891 6145 6978 14%
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NAS Parallel Benchmark (NPB) /f\
16/64\ HI| R F<I—4 ( |

35

FxEEE (S3000PT/16 £1&LTOMREH)

(EENL

HExEREt (BUERXXEVNEES mL\'IEﬁE’E'R'd')\ *

=
=
=

® S3000PT/16 mS3000PT/64 « Cray XT3/16 mCray XT3/64

8 F1

BT CG EP FT 1S LU MG SP
ROFI—Y
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NAS Parallel Benchmark (NPB)

16/64:i BNV FI—2 \

Bt EE (S3000PT/16 1L TOMEEH)

36

¥

HExEREt (BUERXXEVNEES mL\'IEﬁE’E'R'd')\ *

=
=
=

® S3000PT/16 = S3000PT/64 Altix/16 m Altix/64

8 F1

FT IS LU MG SP
RUFI—Y

[Tl
U e

BT CG
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T—XTOFvITLHMREE

ST I YRST AT IV k>>SMP

KA AT ORI
MEaeL st D@

[, £ .
\\9 Clock 2.6GHz  2.66GHz (Ratio)
—Cg,% %g%—c I BT 3847 21194 55
g X W T
=&ELTEH - CG 1575 4532 2.9
— MPI7 Y —<3 EP 168 548 3.3
Tl SMPIX ¥ T 3096 7689 25
Lﬁ‘?iﬂ)ilj, ADDIE 1S 154 592 3.9
_ MEEEE(L. A0 LU 6090 17989 3.0
L%Ef;%} 6(?2_41%? MG 3566 11563 3.2
M55.54E SP 2924 6891 24
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High Density Entry Systems
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.
.
. .

FHREE &

sIntel QuickPath £f>2—2axJk
*1U ‘side by side’ £{&
*HPC/HDCR—4vbE5—4 vk

*Atoka-2

97yka7 Intel Xeon7OtvHy

sInfiniBand . 8 FBDIMMZX Ak, IPMI, PClex 16 XAvk
*1U ‘side by side’ EE{&

*HPC/HDCR— vk E48—4 bk

*1U Twin (Bensley)

«27vyEa7 Intel XeonFAtwyY 120w, 80W, 50W CPU
sInfiniBand , 8 FBDIMMAXRAwk, IPMI, PClex 8 AAYk
*1U ‘side by side’ E{k

*HPC/HDCR—4ryh&ES—7 b
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REA<T A7 Aty Nehalem

Nehalem Based System
Architecture

K V7 B/ >
. . J il
] | B

|
/0
'Hub
- g

~ |omi

@ ICH

[ A——

At
R

PCl Express*

NEHALEM

I Intel QuickPath Interconnect

*2,4,8 (Cores, 4, 8, 16 Threads

* Intel” QuickPath Architecture

» Buffered or Unbuffered Memory
 Optional Integrated Graphics

* Integrated Memory Controller inte[)
25 =S VAT LX( RS




*Intel Server Board X38ML

*Intel Core2 2Duo XeonZ A+t yY 65W
ITPLUREGGE DR

*1U ‘side by side’ E{#
*HPC/HDCY—rvb&4—7vb

*Intel Server Board S3000PT

*Intel Core2 2Duo XeonZA+tyH 65W
ITPLUREKRGE DR

*1U ‘side by side’ &
*HPC/HDCR—/7rvbhE3—47 b

*SE7230CA1

‘Pentium DFAtwyY
IFLORAERKGEDRS

*1U ‘side by side’ E{&
*HPC/HDCR—/ 7y &5 —7 b

41 SE7230CAL R —5TNORTLXGARL




X38MLHFE
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Wolfdale / Yorkfield / Conroe / Kent§field
processor (35W, 65W, 130W)&H7R—k

X38 chipset
— 1333 MHz Fontside Bus

— FSB Overclock @Y 71R—k (1600 X%
2000MHz)

Single PCI-Express x16 connector
NIRRT ZT749REHR—F
4 DIMMs (&xX 16GB) DDR2 667/800AE!)

Integrated 4 port SATA 3.0Gb/s with RAID
Oand 1

Integrated graphics

Integrated BMC supporting IPMI 2.0
Integrated Dual Gigabit Ethernet (Zoar)
Custom 5.9” x13” form factor
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Intel X38 ExpressF v 7tk

Intel* Core™2 Extreme
Processor
‘1 0.6 GB/s
DDRZ OR DDR3
6.4 GB/sor 10.6 GB/s

PCl Express* PCle
Graphics x16

PCl Express* PCle
Graphics x16 DDRZ2 OR DDR3
6.4 GB/s or 10.6 GB/s
PCl Express*
Graphics

12 Hi-Speed USB 2.0 Ports;
Dual EHCI; USB port diable

Intel® High
Definition Audio

Intel® Quiet System

Technology

6 Serial ATA Ports; eSATA;
Port Disable

Intel* Matrix
CLCI ¢ 'C Jor 5Pl Storage Technology
Intel* Gigabit LAN Connect BIOS SUPPOf t Intel” Turbo Memory

S - Optional

Intel® Integrated

10/100/1000 MAC

http://www.anandtech.com/cpuchipsets/intel/showdoc.aspx?i=3120
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X387

Intel Core 2 Quad
“Yorkfield”

Overclock®HR—k

Core Speed: 3825.5MHz
FSB : 1700.2 MHz
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Y—IN\TIITH— L

DIB
1066/1333 MHz
8.5/10.5 GB/s

ESI
ESB-2 |+

I/O
Bridge |+

X8

10 GbE
I/OAT
ISCSI

SAS/SATA PCI-X 10 GbE

25.5/32 GB/s

oo

Dual 1600 MT/s
Point to Point Bus

25.5/32 GB/s

ESI
ESB-2 [«

1/O
Bridge |~

X8

X8

X8 x8 x8 x8

. Dual x16 Gen2 (Gfx)
10 GbE
I] I[/OAT
iISCSI

SATA/SAS PCI-X 10 GbE

45 3 /
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Stoakley =
Harpertown(Xeon 54xx) +

FUSION 1200TI&., KD Shelf GREDITRAD/—FIZHZ)IIHL T, 2{ENBRELFSBEER
IELT=3DEFHETRLTIVET , CDShelf TIX, xK128GBDAEYZRE TE 5= . FUSION1200
D—EIKRT, 768GBD A EETHREEXFT . (EFKDShelfld, 32GBARAE=E)
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Intel QuickAssist Technology

L—AREEex TN 5= DEMTHY . SED
IDFCIXFSB-FPGAT7 7t5L—4%2&L T, FPGA
EDa—IILETOEyS Yy bIEEEHL., A
FB)EHEFL, KUYV —LLURGEHEML AT L
DIEELEDTENTHONATLET, (BEIL,
SGINTL—KRL AT LTOEHTY, TOty
S YMZ FPGAE  Aa— LA E S TLY

i-d—O)

Intel®
Xeon® ——
Inter-Processor
E Interrupts
& (IP1)
Me troller Hu
" COMMAND

48

A5 —5T NI RAT LXK ST
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CIZIBEL-EH . Bt OREBELRAEIC
E(%G)'C&Sw BEOPTRINTLNAHR
I At o

. —TTA -
DTEBYFETA. HCET, BHELTO
,’:ET_&L\')C&LB, E T- L\o hhbd)
EEORECOEI . ERERCET

14, BmAaEld, —ﬂﬁ(-%ﬁwﬁﬁi
T—(d:ﬁﬁiﬁﬁf‘d’ 28, AXP Tl FS
L TMY—9IZHRLTBYER A,

In general, the name of the company
and the product name, etc. are the
trademarks or, registered trademarks
of each company.

Copyright Scalable Systems
Co., Ltd., 2007. Unauthorized use is
strictly forbidden.
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HR—LR—IIZTARALTLET,
R—LR—IIZE, BEAVEHEE
E?E‘aﬂ%ﬁbf&'diﬂ'd)'& CHIAL
=Y,

aAVYILT—3Yy

- LR R 0

2007/12/19
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http://www.sstc.co.jp/
http://www.hp2c.biz/
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c COERTHERALEAVFI—IT—2(E.UTD
TSRHEFT,
» Cray XT3 NPB

* Opteron NPB

e Intel “Harpertown” N> F<I—%

- S3000PT/Atoka/NEXXUSDFER [, ¥t AL AT
LTOEHAIFERTY,
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http://www.psc.edu/training/XT3_Aug05/lectures/XT3_Performance.ppt
http://www.psc.edu/training/XT3_Aug05/lectures/XT3_Performance.ppt
http://www.gsic.titech.ac.jp/~ccwww/tgc/bm/20060508/NPB_results_classC.xls
http://www.gsic.titech.ac.jp/~ccwww/tgc/bm/20060508/NPB_results_classC.xls
http://www.anandtech.com/IT/showdoc.aspx?i=3099&p=10
http://www.anandtech.com/IT/showdoc.aspx?i=3099&p=10
http://techreport.com/articles.x/13224/3

