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Intel® Xeon® Processor 5600 Series
Building on Xeon® 5500 Efficiency Capabilities

130W 4 .
[ ) b - Intelligent Power Technology J

Integrated Power Gates and Automated Low Power
States with Six Cores

[ Lower Power CPUs

Better performance/Watt
Lower power consumption

: 1 - E f
[ CPU Power Management - a . Lower Power DDR3 Memory J

Optimized power consumption through more Up to 10% reduction in memory power?!
efficient Turbo Boost and memory power
management

Intel® Xeon® 5600 delivers greater platform Energy Efficiency
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Intel” Xeon Processor 7500 Series (intel)
(Codenamed Nehalem-EX)

Nehalem arch optimized for the ,0":3”
expandable performance segment — \ —

' tg, =

e New processor architecture
e New platform architecture

*Nehalem-£X ( G Il
e New memory subsystem

o - II
* New I/O subsystem te te
e New Mission Critical RAS - | J i ll
. ili

*Nehalem-£X

New Levels of Scalability

The biggest performance jump ever Come  EECMemory

v -, *Intel® Scalable

in Xeon history .Z | Memory Bufier

"Advanced RAS

(Reliability, Availability

"Flexible

"Scalable "Flexible
Virtualization

Performance

& Servicability)
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AMD OPTERON™ 6100 SERIES PROCESSOR

Taking a Giant leap forward with 2x the core count!

TRl .52 core s 3

Better performance/Watt
(SOW ] Lower power consumption

Cool Core™

Technology

Reduces processor energy
consumption by turning off unused
parts of the processor

(65w )

Enhanced AMD N ‘ Lower Power
PowerNow! DDR3 Memory

Allows each core controlled for better Up to 10% reduction in
power management memory power

Designed for: Highly threaded applications that drive the need for more cores and
greater scalability
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Moaenun npoueccopos AMD Opteron™ 6100

Advanced
*12MB L3 Cache
-DDR3 1333
*6400MT/s

Standard
*12MB L3 Cache
*DDR3 1333
*6400MT/s

Low Wattage
*12MB L3 Cache
*DDR3 1333
*6400MT/s

Opteron™ 6100

2.40 GHz

6164 HE
1.7 GHz

6128 HE
2.00 GHz

6124 HE
1.8
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Xeon® 5500 / Xeon® 5600

Murpaums Xeon® 5600
X5680 6C 130w
Xeon® 5500 3.33 GHz
Advanced FESEE _ X5670 6C
sacveor  KAM Yoy,
*8MB / 12MB X5560 X5660 6C
il © Cores 2.80 GHz
*DDR3 1333 2.80 GHz AlCor :

*Turbo Boost
HT

X5550 95W
2.66 GHz

(freq optimized)

X5650 6C
2.66 GHz

Standard PFEEEGEE E5640 4C

*5.86 GT/s QPI 2.53 GHz Best Price 2.66 GHz

-8MB / 12MB el Performance E5630 4C

*DDR3 1066 2.40 GHz Higher Freq 2.53 GHz
More Cache

*Turbo Boost
HT

E5520 SOW
2.26 GHz

E5620 4C
2.40 GHz

Basic E5506  gow E5507 SO
-4.8 GT/s QPI 2.13 GHz - 2.26 GHz (4C)
«AM cache Cost-Optimized

E5504 sow [N E5506 n—
*DDR3 800 2.00 GHz el \nfetoL (SIS 2.13GHz (4C)

E5502 SOW

1.86 (2C)

Xeon® E5500 SKUs

ES503

80w

2.00 GHz (2C)

s Xeon® 5600 (Westmere-EP) SKUs

Xeon® 5500 SKUs
6 @ Copyright 2010 Hewlett-Packard Development Company, L.P.

X5677 4AC
3.46 GHz

X5667 4C
3.06 GHz

L5640 6C
2.26 GHz

2.13 GHz

L5609 4C
1.86 GHz

130W

oO5W

60W

L5630 4C

40W

40W

paziwildo-bai4

suondo 1amod Mo




INTEL® XEON® PROCESSOR 5600
SERHzSsummary

7

—Up to 15x performance vs. Intel
single-core servers

—Up to 50% performance boost
over Xeon 5500 in “mainstream
enterprise” applications

—Up to 60% performance boost
over Xeon 5500 in “technical
compute ” applications

—Up to 8x better virtualization
performance and up to 36%
iImproved over Xeon 5500

© Copyright 2010 Hewlett-Packard Development Company, L.P.

Mainstream
Enterprise Servers

General Purpose

Up to
- 50%
Performance
ERP

Database

Java

Integer

1.43 1.45 1.46 1.50

Virtualization

1.29

Xeon 5600-EP (6C, 3.33 GHz) vs. Intel Xeon X5570 (4C, 2.93 GHz)

Baseline ViMmark* SEEE TPCE SAP-SD Specibb
int_rate... Oradle 2005



[Tpoueccop AMD Opteron™ 6100

[Mpon3BoAUTENBLHOCTb

B 2.3X Bbiwe MOTOKOBAA
nonoca nponycKaHus

Ao 80% BblWe CKOPOCTb CIMOXHbIX

BbIYUCIIeHUN

B 2X pa3a 6onbwe FLOPS

2P - Stream GB/s

60 - 52

Istanbul 2435 6C
(baseline)

Magny-Cours 6174 12C

8 © Copyright 2010 Hewlett-Packard Development Company, L.P.

400

350 -

300 -

250 -

200 -

150 -

100 -

S0

293

SPECInt_rate
2006 Base

372

M |stenbul 2435 6C (beseling)

M Magry-Cours 6136B8C

M Mogny-Cours 6174 12C
292

265

SPECInt_rate ~ SPECfp_rate | SPECfp_rate
2006 Peak 2006 Base 2006 Peak
2P SPEC CPU2006



SAP SD STANDARD APPLICATION
BENCHMARK

99320

m SAPS m # of Users

HP ProLiant HP ProLiant HP ProLiant HP ProLiant HP ProLiant HP ProLiant HP ProLiant HP ProLiant HP ProLiant
DL980 G7 DL580 G7 BL685C G7 DL785 G6 DL380 G7 BL460c G6 DL585 G6 BL685c G6 DL385 G7
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ILO 3 V1.00 NEW FEATURES

— New Technology Integrated Remote Console (Windows clients)
- .NET Framework, DirectX, ClickOnce

— Fully Featured Java Remote Console (Windows/Linux clients)

— 250-580% Faster Virtual Media
. 350 KB/s (iLO 2), 880 KB/s - 2.04 MB/s (iLO 3)

— New look Graphical User Interface based on JSON technology
— IPMI 2.0 over LAN and DCMI

— HW-based AES Encryption

— Simple Network Time Protocol (SNTP)

10  © Copyright 2010 Hewlett-Packard Development CompahyPLIRestricted. For HP and HP Channel Partner Internal Use Only.
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-

‘€ Integrated Lights-Out 3 - Windows Internet Explorer [o)[® )=

()
()~ s://ilolui v | 4 A N v
&, https://iloluis580/ +3 | X | | INSERT_VIRTUAL_FLOPPY 2 |
e p — { ¥ . »
Wk 83| | @ Quix-pCT @ Integrated Lights-Out3 X | ) v v ) v »Page v (G Tools v
. e | INUX
‘D Integrated Lights-Out 3 Integrated L Localiserk® - yome | Sion Out
P ProLiant DL580 G7 Serae iLO Hostname: ILOLUIS580.americas.hpqcorp.net
&= ; Console
&l information Overview n
Overview
_SYSW’“ Information Information Status
A Server Name DLS80LUIS; ProLiant DL580 G7 SystemHeath /& Degraded
Integrated Management Log ROR00 R e s O
Diagnostic_s UuID B & 2 Server Power ON
353637283930
Insight Agent i ] S— UID Indicator @ up oFF
Remote Console Server Serial Number 234567890123456 o st ot Present
B Virtual Media System ROM PES 12/09/2009 pen— s
Power Management Backup System ROM 1210912009 iLO 3 Date/Time FriFeb 05 07:45:44 2010

Administration Last Used Remote Console  Integrated Remote Console

License Type iLO 3 Advanced license is installed.
N EW iLO 3 Firmware Version 1.00 pass 49+ Feb 04 2010 )
P Address 16.110.181.10 Dynamic
tree iLO3 Hostname ILOLUIS580.americas.hpgcorp.net system
. information
Vl EW Active Sessions

updates

e 4 . i
Local User: luis 16.83.29.25 Web Ul

Virtual Buttons

Note: when the UID indicator is flashing, & critical operation is being performed on the server and should not be interrupted.

Server Power UD Indicator

Toggle On/Off

HP Restricted. For HP and HP Channel Partner Internal Use Only.
Done € Local intranet | Protected Mode: Off #®100% ~




server roles and features.

L.~ Console
Menu Bar

v m

w Remote _<mmm

¥ remove

Personelie sppearance snd sownds
I Dorotshows  Crunge deskaop icons By, Vo Coor and Asparance
= — @ Adyat fort aze (0FT) Frre tune the Color and style of your wndows.
Wieddows Fresal Chosse fom aualabie backsr aunds or coicey of e ane of your swn (ICLEES % Becorate e deskton. k.
Wrdses g soomsae \
Cotan Change yous screen saver or adpat when it daplsys. A sceen saver 8 8 potire or srvmation that covers \
T YOUr STEEN 3G APPEITT WRON YOUr COMpUEY @ idde %or 3 seT penad of tme. “
< ] 3|5 Lantratests 0142 13g o \ »
I Change which sourds are haard when you 85 everyTing $0m 0erIng & mal 55 emprying your Recyce Bn.
e z E?mmmmuan””mmmmu
' Theme
T e e
. Duplay Settngs
Adyst your morstor rescluton, shch dhanges the view 50 mare o fewer dems it on the soreen, You can
also contral montor Acker (refesh rate).
er ako -
Taddar and Start Merw) )
Easw of Access ! )
-
Windows Server: 0
Higher :
remote View server
—— health & see
. powered up
resolution i indicator
support View
remote
encryption
[ | [Crondrewradeae | Gy sevevensger (@ personatemtion 7 startMens | - Tre
i N
X HP Restricted. For HP and HP Channel Partner Internal Use Only. E 0
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512MB AND 1G FLASH BACKED CACHE

- Cache card solution which utilizes

- conventional DDR2 800MHz DRAM

- Battery-Less Cache for Smart Array Controllers
« 512MB FBWC 72-bit DDR2

- 1G FBWC 72-bit DDR2

- Uses Flash technology for cache instead of
battery

- Increase cache capacity to 1GB for HP Smart
Array P410, P410i, P411, and P712m Controllers

- Leverage the latest technologies to provide write
cache and indefinite data retention functionality
without the use of a battery

- Flash Backed Write Cache (FBWC)

- Increase cache data retention capabilities in
excess of existing battery backed write cache
(BBWC)

- 2 days with BBWC vs. “indefinite” data retention with
FBWC

13 © Copyright 2010 Hewlett-Packard Development Company, L.P.



VIRTUAL CONNECT FLEX-10

(10X bandwidth )

mea D_'D';D',D'D'_iA Lk (4X connections )

( l_ndustry standard protocols)

HP Virtual Connect Flex-10

Virtual server connections for Windows , Linux, HP-UX as well as VMware
vSphere, Microsoft Hyper-V and Citrix Xen hypervisors
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OBbb4HO

nics 1 2 3 4 5 6

15

»
-
»
|
=
-
=
=

HP ProLiant Server Blade

8~2+38

nics require mezz and modules

4 redundant networks
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HEOBBYHO

(i nics

1 2 3 4 S 6

B

HP Pr

K
oLiant Server Blade

8~0+ 72

nics require mezz and modules

4 redundant networks
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HP VIRTUAL CONNECT FLEXFABRIC

MODULE...
THE SIMPLEST WAY TO CONNECT SERVERS

Traditional server edge
TO NETWORKS e &
HP VC FlexFAbric server edge . NI — N

Buy less, connect more, stop sprawl!

* 95% less enclosure networking hardware

* 65% lower interconnect and adapter costs

* 40% lower networking power and cooling costs
* ...And less to install and manage

17  © Copyright 2010 Hewlett-Packard Development Company, L.P.



NETWORK CONVERGENCE - ROLE IN

/O VIRTUALIZATION
What is a converged network?
- A single network capable of |

transmitting both Ethernet and ,
What is required to converge Fibre Channel?
« Encapsulate FC frames into Ethernet Frames
— Fibre Channel over Ethernet (FCoE)

storage traffic

- Enhance Ethernet to ensure reliability
In congested networks

— Converged Enhanced Ethernet (CEE)
a.k.a. “lossless” Ethernet

18  © Copyright 2010 Hewlett-Packard Development Company, L.P.



INDUSTRY PATH TO CONVERGENCE

2009 2010 2011 2012
Enabled ~ Enclosure =~ Top-of-rack enclosure aggregation ~ End-to-end
Networks & Top-of-rack End-of-row rack aggregation CEE/FCoE

> <R

&
4
1F

r

Server I Server H Server Server
1 hop 2 hop Multi-hop
FCoE [gg]:(lz Ra“sﬁ;gg INCITS T11.3 FC-BB-5

CEE Congestion

. |EEE 802.1Qau
Ratified
management -‘ Spec (QCN) & Qbb -
(PFC)
|EEE 802.1Qaz
(ETS and DCBX)
b

19  © Copyright 2010 Hewlett-Packard Development Company, L.P.
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INDUSTRY'S SIMPLEST SERVER
EDGE CONVERGENCE
8QO¢sthid CfNect more!

Te—

HP Virtual Connect FlexFabric HP ProLiant G7 server blades with embedded
10Gb/24-port Module dual port FlexFabric 10Gb network adapters

Simplify — only 2 VC modules for 6 FlexNICs and
infrastructure 2 FlexHBA connections per half-height server @

Reduce lifecycle — less to buy, install, maintain, manage, power,
cost and cool

Protect investments — connect to existing LANs and SANs

Minimize disruption  — focus convergence at the server edge

20 © Copyright 2010 Hewlett-Packard Development Company, L.P.



ELIMINATE PERFORMANCE
BOTTLENECKS

Balance Expand capacity Optimize
data and storage with modular port server-to-server
bandwidth deployment communication
Dynamically adjust each Start with 20 Gb, Avoid unnecessary
connection in 100Mb 8 connections standard network latency or
increments and grow up to 3x bandwidth limitations

60CGb

18 FlexNIC
6 FlexHBA
Connedtions

Connect
FlexFabric

\_  ServerSystem )

. ¥ ) H, %1
Modular 10G performance to meet your needs

21  © Copyright 2010 Hewlett-Packard Development Company, L.P.
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OBHOBJIEHHBE CEPBEPb HP PROLIANT

A = - |
o ’ -
L]
[ ==

DL Servers
BL Server Blades Multinode

DL980 G7

BL680 G7 DL580 G7 SL6000

B|620 G7 DL585 G7 *SL165z G7
BL685 G7 DL380 G7
BL465 G7 DL360 G7
BL490c G7 DL385 G7

22 © Copyright 2010 Hewlett-Packard Development Company, L.P.
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HP PROLIANT DL360 G7

2=

DL360 G6 DL360 G7

Processor Intel Nehalem - EP Intel Westmere - EP
Memory 18 Sockets, DDR3 800Mhz to 1333MHz, 192GB max. 18 Sockets, DDR3 800Mhz to 1333MHz, 192GB max.
Drive Bays [8] [SFF] SAS/SATA upt to 4TB, or Solid State Drives [8] [SFF] SAS/SATA upt to 4TB, or Solid State Drives

Storage Controller P410i [integrated]

P410i [integrated]

PCI-E Gen 2:
2 Available slots:

Slots -1full length/height x16 PCl-e Gen2
-1 low profile x8 PCl-e Gen2
Optional PCI-x Riser solution

PCI-E Gen 2:

2 Available slots:

-1full length/height x16 PCl-e Gen2
-1 low profile x8 PCl-e Gen2
Optional PCI-x Riser solution

Networking [1] BCM5709C with dual port Gigabit (2 NIC ports)

[2] BCM5709C with dual port Gigabit (4 NIC ports)

Front: USB (1), video
Ports Rear: USB (2), Video, Serial, PS2, iLO Toe NIC + 2 NICs
Internal: USB (1)/ SD slot (1)

Front: USB (1), video
Rear: USB (2), Video, Serial, iLO Toe NIC + 4 NICs
Internal: USB (1)/ SD slot (1)

Management iLO2

iLO3

Fans: N +1 NHTPLG

Redundancy Power: N + 1

Fans: N +1 NHTPLG
Power: N+ 1

Power Supplies 460Watt, Optional 750Watt; 48V DC power options

460Watt, Optional 750Watt; 48V DC power options
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HP PROLIANT DL380 G7/

DL380 G6 DL380 G7

Different drive cages for SFF and LFF

Processor Intel Nehalem - EP Intel Westmere - EP

Memory 18 Sockets, DDR3 800Mhz to 1333MHz, 144GB max. 18 Sockets, DDR3 800Mhz to 1333MHz,144GB max.
8 SFF, SAS/SATA/Solid State Drives [8] [SFF] SAS/SATA/Solid State Drives

Drive Bays Optional 16 SFF or 6 HP LFF SAS/SATA Optional 16 SFF or 6 HP LFF SAS/SATA

Different drive cages for SFF and LFF

Storage Controller

P410i [integrated]

P410i [integrated]

Power: 1

PCI-E Gen 2: PCI-E Gen 2:
Slot Standard Riser: 1X8 and 2 X4 PCI-E Standard Riser: 1X8 and 2 X4 PCI-E
ots Optional Risers: X16 PCI-E; PCI-X/PCI-E (2 PCI-X/133, 1X8, Optional Risers: X16 PCI-E; PCI-X/PCI-E (2 PCI-X/133, 1X8,
1 X4 PCI-E (Max. PCI-E slots: 6) 1 X4 PCI-E (Max. PCI-E slots: 6)
Networking [2] BCM5709C with dual port Gigabit [2] BCM5709C with dual port Gigabit
Front: USB (2), video Eront.: b"g: (22)’\\;_'3% NIC
Ports Rear: USB (2), Video, NIC | ear. : US(B),l ; Selg’ lot (1
Internal: USB (L)/ SD slot (1) nternal: USB (1)/ SD slot (1)
Management Onboard Administrator iLO3
Fans: Hot plug with optional redundanc Fans: Hot plug with optional redundanc
Redundancy plug P y Plug P y

Power: 1

Power Supplies

460, 750, 1200 Watt; 48V DC power option

460, 750, 1200 Watt; 48V DC power option
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HP ProLiant DL580

Processor Intel Xeon 7300/7400 Sequence Intel Nehalem - EX
Memory 32 DIMM, FB DDR2 667 256GB max. 64 DIMM DDR3 800 to 1333MHz 1TB max.
Drive Bays 16 SFF SAS/SATA 8 SFF SAS/SATA/SSD

P400/E200 Smart Array P410i/1GB FBWC (integrated)

Storage Controller

Up to 11 PCI-E 1.1:
Embedded: 2X4 PCI-E
Standard :4X8 and 4X4 PCI-E

Up to 11 Slots (5+6) PCI-E:
5 Std. embedded: (3) PCI-E x4 + (2) x8 PCI-E (all Gen2) +
added Riser options:

Slots Opt. Riser: PCI-X/PCI-E(2 PCI-X, 3X8 = (6) Slot PCI-E Riser: (4) x8 (g2) + (2) x4 PCI-E (1x G1+1xG2)
PCI-E) = (5) Slot PCI-E + PCI-X Combo Riser: (2) PCI-E x16 (G2) +(1)
(Max. PCI-E slots: 11) PCI-E x4 G2 + (1) PCI-X 100Mhz + (1) PCI-X 100/133 Mhz,

Networking 2 NIC ports,NC373i 4 NIC ports: NC375i Quad Port 1GbE Multifunction NIC;

optional Dual Port 10GbE upgrade

Front: USB (2), video
Ports Rear: USB (2), Video, NIC
Internal: USB (1)

Front: USB (2), video
Rear: USB (2), Video, NIC
Internal: USB (1)/ SD slot (1)

Management iLO 2 iLO3

Power Supplies 2 or 4 1200W, 90% efficient; common slot 2 or 4x 1200W, 94% efficient; common slot *

Redundancy Fans: Hot plug & redundant Fans: Hot plug & redundant

Accelerator slots None Up to 3x 300W or 4x 225W (need 4PS)

25 © Copyright 2010 Hewlett-Packard Development Company, L.P.



PLATFORM CAPABILITY ENHANCEMENT

Xeon 7400 in HP DL580
G5(Dunnington)

Xeon 7500 in HP G7
Servers(NehalemEX)

N\ )
4 Up to 8 cores
e e RasE N "'lu‘__ *‘H‘ﬂ_ AEEscss
ine"'ﬂ& intel)" ﬁ i @ @ i
%{?_ \ @ \ Up to 6 cores J,_;_;i Xeon _Xeon - saeate DDRS3
/t;) A te !l“ i
Xeon e‘ Xeon si; ot
||| Intel® QP | |
2007/8 FB-DIMM 2010
Platform Platform
\_ PCI Express* 1.0 Technology Cl Express* 2.0 Technology )

(}
« Architectural Innovations: Peak CPU-Chipset: 102.4 GB/s
* Front Side Bus (FSB) to Intel®

QuickPath Interconnect with integrated fmsatila i A= WA (55 £ Sler))

memory controller Peak I/0 BW: 5GTIs, PCle 2.0
« FB-DIMM to DDR3

» PCI Express* Technology (PCle) 1.0 to
“ONote: Pk MEMDHY BW tepresénts thebdrétical peak; not actual measurement

Peak CPU-CPU BW: 8 GB/s
Peak CPU-Chipset: 34 GB/s

Peak CPU-CPU BW: 25.6 GBI/s

Peak Memory BW: 32 (FBD-667)

Peak I/0 BW: 2.5GT/s , PCle 1.0




HP PROLIANT DL980 G7
. Owcamwe

Mpoueccop 4p nnu 8p, 8-mu agepHble Nehalem-EX
npoLueccopsbl
MamaTtb 128 DDR3 DIMM crnota
2TB namaTtu makcumym (c 16GB DIMM)
[ncku 8 SFF SAS guckos

BcTpoeHHbIn Smart Array
1 DVD removable drive bay

Cetb Four embedded Gbit NICs

I/0 [o 16 cnotoB |I/O cnotos
5 - PCl-e Gen 2 I/O cnotoB cTaHgapTHO
(2 x8 & 3 x4)

OnumoHanbHo 11 AONONHUTENbHBIX CNOTOB
Onumsa Ha 6 NoNHopa3MepHbIX CNOTOB
Onuusa Ha 5 HU3KONPOMUbHbLIX CNOTOB

YnpasneHune iLO 3

dopm pakTop 8U

OoC Windows, Linux, Sun Solaris

Buptyanusauu VMWare ESX, Microsoft HyperV, Linux
q Virtualization, Oracle VM

27 © Copyright 2010 Hewlett-Packard Development Company, L.P. @




DL585 ]
CPABHEHWE MOKONEHNM

HP ProLiant DL585 G6 HP ProLiant DL585 G7

Four six-core AMD Opteron™ 8400 Series

MNMpoueccop “Istanbul” YeTbipe 12- n 8- agepHbix AMD Opteron 6100
MamsiTe 256GB / 32 Sockets 512GB(*) /48 cnotoB
PC2-6400 Reg DIMMs up to 800 MHz DDR3 — 800/1066/1333 MHz
Ouncku 8 SFF SAS/SATA 8 SFF SAS/SATA/SSD
KoHTponnep Smart Array P410 controller Smart Array P410i (MHTerpupoBaH)
PCI-E Gen 2: po 11 cnoTtoB (Max. PCI-E : 11)
5 : (3) x8 n (2) x16 (PCle Gen. 2
3 PCI-Express (x8), 4 PCI-Express (x4), CTanAapTHo (,)X f'( )_X (PCle Gen. 2)
Cnotbl and 2 PCI-X (100 MHZ) + onuunoHanbHbIN pau3ep:
U (4) x8 G2; (2) x16 G2;
Q (1) x16 G2; (2) x8 G2; (1) x4 G1; (2) PCI-X 133
: 4 NIC nopta: NC375i Quad Port GbE MFN NIC;
T NC371i MFN GbE NI
Cere wo embedded NC3711 Gb Cs OnumuoHanbHo 2 noptoBbIn 10GbE (+2x 1GbE)
MooThl USB: (5) Total USB 2.0 Ports: (2) front; (2)  USB: (5) Total USB 2.0 Ports: (2) front; (2) rear; (1) internal
P rear; (1) internal
YnpaBneHue ProLiant Onboard Administrator ProLiant Onboard Admin, iLO3
HapexHocTb 6 Hot plug, red fans (indiv. removable) Hot swap, N+1 pesepBHble BEHTUSATOPDI
Bnoku 910W (low line), 1300W (high line)w/12V o -
I main output. 2.8"(H) X 4.9"(W) X 7.5"(L). 0 4X 1200W 94% Efficient Gnoku nutakms
W
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HP PROLIANT DL385

DL385 G6 DL385 G7
MNMpoueccop Six-core Opteron 2400 series processors 8-Mu 1 12-t1 sgepHble Opteron 6100 Series
Mamatb 16 Sockets, DDR2 800 DIMMs 24 cnota, DDR3 800/1067/1333
Ovcku 8+8 SFF SAS/SATA or 6 LFF 8+8 SFF SAS/SATA unu 6 LFF

RAID 0/1 Standard
RAID RAID 0/1/5 upgrade
256MB cache and 512MB/BBWC upgrade

RAID 0/1 ctaHaapTHO
RAID 0/1/5 onumoHanbHoO
256MB kaw n 512MB/FBWC onuuMoHanbHO

6 slots (one populated with controller)
-PCI-E Prim or Sec: (1) x8 FL/FH, (2) x4 HL/FH

_PCI-X/PCI-E Prim/Sec: (1) PCI-X FL/FH, (1) x8
/O cnotei HL/FH, (1) x4 HL/FH

-PCI-E x16 Prim/Sec: (1)x16 FL/FH
-(2) x8 dual port

Gen 2 6 cnotoB
-PCI-E Prim nnu Sec: (1) x8 FL/FH, (2) x4 HL/FH

-PCI-X/PCI-E Prim/Sec: (1) PCI-X FL/FH, (1) x8
HL/FH, (1) x4 HL/FH

-PCI-E x16 Prim/Sec: (1)x16 FL/FH
-(2) x8 dual port

KoHTponnep Modular Smart Arrays (slot-based)

UHTerpupoBaHHbIM Smart Arrays

Integrated Lights-Out 2

Ynpaenetne Systems Insight Display

iLO3
Systems Insight Display

4-6 standard redundant hot-plug fans

HapexHocTs Optional hot-plug redundant power supplies

4-6 pesepBHbIX hot-plug BeHTUNATOPA
OnuunoHanbHo hot-plug pesepBHbie 6IIOKN NUTAHUSA

4 Gigabit Multifunction NICs standard (4 total)

Cetb Optional 2 additional 10Gb ports

4 ceTeBbIX NopTa
OnuunoHanbHo 2 10Gb nopta

USB 2.0: 2 Front, 2 Rear, One Internal
MopThl Video: 1 Front, 1 Rear
iLO 2 dedicated network

USB 2.0: 2 Front, 2 Rear, One Internal
Video: 1 Front, 1 Rear

SD Card Reader

iLO 3 dedicated network

OT1ceku 1 Slimline SATA Optical

42 © Copyright 2010 Hewlett-Packard Development Company, L.P.
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HP ProLiant DL165 G7
O630p

DL165 Ha 6a3e HoBbIX npoueccopoB AMD Opteron 6100 cepum.

—Tpon3BOAUTENBHOCTD Ausany
*AMD Opteron 6100 4 LFF Foxed SATAISAS win HP wnn 8 SFF
IXe nnm nnm
*12MB Level 3 kow Hot Plug SAS/SATA Hard Drives unu SSD
- ATI SR5670 North Bridge, ATI SP5100 2 Dual port Gbit (NC362i) (4 nopTa)

South Bridge 5 USB (2 front, 2 back, 1 internal)

/O cnotbl . 1 Rear SD Card Reader (onums)
— 1 nonHopasmepHbin PCI-E x16 Gen2  _ciocrs
Mopnepxka x16 PCI-E rpad.kapTt NHTerpupoBaHHbIi SATA (RAID 0/1)
NI SAS/SATA RAID 0/1/5 (OnumoHansHo)
— 1 ykopouyeHHbIn PCI-E x16 Gen2 u Hepes SW unn HW Smart Array
— 1 HuskonpounbHbIi PCI-E x4 Ynpasnsemocte .
(BHyTpI/I) On Board Administrator featuring Lights
Out 100
—[Mamartb Easy Setup CD, SNMP Agents, IPMI 2.0

-CtangaptHo 8GB DDR3 1333MHz

-Jfo 256GB (8x16GB DIMMs + 16x8GB
30 © CoprIllMMél)anackard Development Company, L.P.
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HP PROLIANT SL165Z G7

I'Ipou,eccop *8-mu 1 12-t1 apgepHble AMD Opteron 6100
Unncer *ATlI SR5670 NB 1 SP5100 SB
MamaTb « 24 DDR3 DIMM criota

* HP BCcTpoeHHbIn SATA koHTponnep ¢ RAID
[ncku

* 1o 2 NHP LFF, 4 SFF unun 4 SSD nucka

* 2 uHTerpupoBaHHbIX Dual Port Intel 1GbE

Cetb NICs (4 nopTa Bcero)
/O -1 x16 LP PCle Gen 2 criot -
CnoTel *1 x4 LP BHyTpeHHUn PCle Gen 2 cnot i :

» LO100i g

YnpaBsnexue *IPMI 2.0 & DCMI !
*BblgeneHHbIn nopT (onuMoHanbHo) WS

TR

« High efficiency(92%, 94%) @ 50%-+ load o

npoqee * Hot Plug, N+1 PSU (onuuoHansHo) s
* 2 cepBepHbIX HOoabl B 2U

NnoTHOCTL « 1 EATX 2-x npoueccopHas Hoga B 1U

«noaHoce»
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HP PROLIANT SL165Z G7 —
OPOHTAJIbHbIV BUL B Z6000

VGA
(2) USB
nopta

Cepnan

nopt  Cnot PCle  HAwarHo
cTUKa

KHonka
nuTaHn
cnort OnuymoHanbHbIN 4 q
LO100 nopt ceTeBbIX
nopTta
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COMBINING BEST-OF-CLASS FEATURES

BL465cC

Smart Array
Hot plug hard drives

BL495c

BL465c G7

16 DIMM sockets

Virtual Connect Flex-10

. . . /
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BL465C G/ HOT PLUG DRIVE DRAWER

Unique drawer design enables hot plug storage and rich feature set.

Front drive slides over for
access to rear drive.

Each drive may be
serviced independently.

. . . /
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BL465/495C G6 — BL465C G7
COMPARISON

BL465/495¢ G6 BL465C G7

Processors * Two 6-Core * Two 8 or 12-Core
* AMD Opteron™ 2400 Series * AMD Opteron™ 6100 Series
* 64GB, 8 Sockets (BL465c) » 256GB, 16 Sockets
Memory + 128GB, 16 Sockets (BL495c) « DDR3 800/1066/1333MHz
+ DDR2 800MHz
* Two 2.5” hot plug SATA/SAS bays with » Two 2.5” hot plug SATA/SAS/SSD bays
software RAID via internal SATA (BL465c) < Smart Array P410i with 1GB flash-backed
» Two internal non-hot plug SSD bays write cache, RAID 0,1
Storage (BL495c) + Optional SB40c Storage Expansion Blade
» Smart Array E200i, RAID 0,1, Optional
128MB BBWR (BL465c)
» Optional SB40c Storage Expansion Blade
Networkin » Two 1GbE multifunction ports (BL465c) » Two 10GbE FlexFabric ports
9 » Two 10GbE Flex-10 ports (BL495c)
I/O Slots » Two PCle genl mezzanine slots » Two PCle gen2 mezzanine slots (both x8)
(one x4, one x8)
Intear + iLO2 N « iLO3 N
tegrated * Onboard Administrator * Onboard Administrator
Management + Insight Foundation + Insight Foundation
Additional « Internal USB and SD ports « Internal USB and SD ports
Features * TPM 1.2 module support * TPM 1.2 module support
Density » 8 blades in 10U; 4 blades in 6U » 8 blades in 10U; 4 blades in 6U

35 © Copyright 2010 Hewlett-Packard Development Company, L.P.
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HP PROLIANT BL685C G7

4S performance at 2S economics

— Eight- and Twelve-Core AMD Opteron™ 6100 Series
processors for virtualization and compute-intensive
database workloads

— Ideal for virtualization with up to 32 DIMMs (0.5TB)
and 4 10GbE FlexFabric ports

— 2P economics in a 4P server*

- 6100 processor series provide up to 2x the performance at about
half the price*

- Up to 4x performance/price*

* Compared to the 8400 Series processors. Performance and pricing per HP and/or AMD internal testing and estimates.
Actual performance can vary significantly per system configuration, application, etc.
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BL460C Go6 — BL460C G/ COMPARISON

BL460c G6 BL460c G7

Processors

Memory

Storage

Networking
I/O Slots

Integrated
Management

Additional Features

Density

37 © Copyright 2010 Hewlett-Packard Development Company, L.P.
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Two 4 or 6-Core
Intel Xeon 5500, 5600 Series

192GB, 12 Sockets
DDR3 800/1066/1333MHz

Two 2.5” hot plug SATA/SAS/SSD bays
Smart Array P410i, RAID 0/1; optional
256MB and 512MB BBWC,; optional
512MB and 1GB FBWC

Optional SB40c Storage Expansion
Blade

Two 10GbE Flex-10 ports (NC532i)
Two x8 PCle gen2 mezzanine slots

iLO2
Onboard Administrator
Insight Foundation

* Internal USB and SD ports
* TPM 1.2 module support

8 blades in 10U; 4 blades in 6U

HP Confidential - NDA Required

Two 6-Core
Intel Xeon 5600 Series

192GB, 12 Sockets
DDR3 800/1066/1333MHz
LV DIMMs

Two 2.5” hot plug SATA/SAS/SSD bays
Smart Array P410i, RAID 0/1; optional
256MB and 512MB BBWC; optional
512MB and 1GB FBWC

Optional SB40c Storage Expansion
Blade

Two 10GbE FlexFabric ports (NC552i)
Two x8 PCle gen2 mezzanine slots

iLO3
Onboard Administrator
Insight Foundation

Internal USB and SD ports
TPM 1.2 module support

8 blades in 10U; 4 blades in 6U



BL490C Go6 — BL490C G/ COMPARISON

BL490c G6 BL490c G7

Processors ]
Memory .
Storage )
Networking .
I/O Slots .
Integrated
Management .

Additional Features

Density
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Two 4 or 6-Core
Intel Xeon 5500, 5600 Series

192GB, 18 Sockets
DDR3 800/1066/1333MHz

Two internal 2.5” non-hot plug SSD bays
Software RAID

Optional HP Smart Array P700m for
hardware RAID

Optional SB40c Storage Expansion
Blade

Two 10GbE Flex-10 ports (NC532i)
Two x8 PCle gen2 mezzanine slots

iLO2
Onboard Administrator
Insight Foundation

* Internal USB and SD ports
* TPM 1.2 module support

8 blades in 10U; 4 blades in 6U

* The RAID feature of this controller is not supported by VMware.

HP Confidential - NDA Required

Two 6-Core
Intel Xeon 5600 Series

192GB, 18 Sockets
DDR3 800/1066/1333MHz
LV DIMMs

Two internal 2.5” non-hot plug SSD bays
Embedded firmware-based SATA RAID*
Optional HP Smart Array P700m for
hardware RAID

Optional SB40c Storage Expansion
Blade

Two 10GbE FlexFabric ports (NC552i)
Two x8 PCle gen2 mezzanine slots

iLO3
Onboard Administrator
Insight Foundation

Internal USB and SD ports
TPM 1.2 module support

8 blades in 10U; 4 blades in 6U

Xeon

N\ |

ST
DN

inside”




HP BLADESYSTEM BL620C G7/

Most scalable two socket server blade

2Xx the performance
- Based on Intel® Xeon® 2-socket Nehalem-EX

- 2P; up to 8 cores and 24MB L3 cache per processor

4x the memory
- 32 DDR3 DIMM slots, 0.5TB maximum

No loss of I/O expansion slots
- Three Mezzanine expansion slots, PCle gen 2

10x the networking bandwidth
- Four embedded 10GbE Converged Network Adapters
- Includes Flex-10, TOE, accelerated iSCSI, & FCoE

No loss of drive bay capacity
- Two Hot-plug SAS/SATA/SSD bays with RAID 0/1

Values compared to a BL680c G5 with four processors. Actual performance can vary per system
configuration, application, etc. See following slides for additional performance information.
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PROLIANT BL680C G7/

World’s first Terabyte server blade

4x the performance
- Based on Intel® Xeon® 4-socket Nehalem-EX
« 4P; up to 8 cores and 24MB L3 cache per processor
8x the memory
- 64 DDR3 DIMM slots, 1.0TB maximum
2X the 1/O slots
- Six Mezzanine expansion slots, PCI gen 2
20x the networking bandwidth
- Six embedded 10GbE Converged Network Adapters

- Option to upgrade to eight CNA adapters
- Includes Flex-10, TOE, accelerated iSCSI, & FCoE

2X the internal drive bays
- Four Hot-plug SAS/SATA/SSD bays with RAID 0/1/1+0/5

Values compared to a 4P BL680c G5 server.

Actual performance can vary per system configuration, application, etc. See following slides for additional
performance information.

40  © Copyright 2010 Hewlett-Packard Development Company, L.P. HP Confidential — NDA Required



TRADITIONAL 4S TO BLADE

4 Up to 24U Rack Space

» 4x 4U traditional servers
* 8x 1U LAN/SAN switches

Per Server?:

* 4 Nehalem-EX processors
+ 64 DIMMSs (1.0TB)

» 5-7 PCle gen2 /O slots

Ve

Per Server?!:

10U Rack Space h

* 4x BL680c G7 servers
» 8x Embedded LAN/SAN switches

4 Nehalem-EX processors

64 DIMMs (1.0TB)

6 PCle gen2 I/O slots

Up to 8 10GbE FlexFabric CNAs?w/ FCoE, IP
offload, accelerated iSCSI, and FlexFabric

+ 2 10GbE NICs w/ IP offload support
* 4 hot-plug HDD bays Per Switch: * 4 hot-plug HDD bays Per Switch:
\.: Management interface * ~ 24 high-bandwidth ports \_* ILO3 management + 24 high-bandwidth ports
, . . /
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2. CNA= Converged Network Adapter



SIMPLE MATH PROVES SUPERIOR HP
VALUE

HP BALANCED 4S XR€pdTEackl URE: BETTER ROI, MORE CAPACITY,
LE3fp BYE80E 4P —

What it means for
HP BL685c G7 _ 4S customers:
BM2ixs IEENDEEN Up to 3X
- reduction in
Dell M910 4P 2144 9% licensing costs
Cisco B440 M-1 4P |NE0EI +166% 56-73%less
- oy hardware per
IBM 2XHX5/2XMAX5 F Additional wsz)emsto 1000 VMS

get equivalent VMs

Simple Guidelines per VM: 300 Mb/s I/0, 3GB memory
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HP D2200SB STORAGE BLADE

— Twelve hot plug SAS drives

in a half height form factor

— P410i Smart Array controller
onboard with 1GB FBWC

— Expand local storage
capacity

— PCle x4 to adjacent server

— DAS and SAN

- Use as DAS to adjacent server

- Or as part of a LeftHand SAN
shared storage solution

HP Confidential - NDA Required
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