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Xtended Design Architecture

K tended Design Architecture  for Business Advantage

= |BM System X with XDA provides customers the confidence to optimize their
business today and protect it tomorrow!

Optimize Manage Protect
Performance Availability Manageability Flexibility
n Qua] Core - Ready RAID = |BM Active = eXtended I/O
- FBD Memory « RAID & HA SIS e gies =Express, HTX
= TOE Standard " IMM = Scalable Design
. Virtualization = CV Cooling "KVM = Stable Platform
Technology Innovation Client Insight

Industry Standards
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Nehalem Overview

KEY FEATURES IT BENEFITS
Greater Instruction per clock and :
. . Faster Processing / core
Improved cache hierarchy
Simultaneous Multi-Threading More Threads / core ]

: ) )
Dynamic Resource Scaling L tion duri 0d
Any unneeded cores automatically put into sleep mode; OWer power consumption auring periods

remaining operating cores get access to ALL cache, of low utilization
bandwidth and power/thermal budgets

Turbo Mode Additional Processing boost during peak
demand periods

CPU operates at higher-than-stated frequency when
operating below power and thermal design points

FASTER cores ... MORE cores/threads ... DYNAMICALLY ADAPTABLE

Source: Intel. All future products, computer systems, dates, and figures specified are preliminary based on current expectations, and are subject to change without
notice.
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Intel® Xeon® Processor 5500 Series(codename Nehalem-EP)

= Micro-architecture enhancements

= Integrated Memory Controller o sintegrated Men
— 3 DDR3 channels per socket o Rl s
— Memory Bandwidth & Capacity scales with # of CPUs

— Very low memory latency

Core2 Core3
= 2 Intel® QuickPath point-to-point Interconnect 5 e e
— High Speed link between CPUs & 10 Hub
= Single die quad core
= Shared 8MB L3 cache
= Return of SMT (hyperthreading)

— 8 logical cores per CPU, 16 total in O/S
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= High core frequencies (upto 2.93GHz for server)

= Significant (>2x) improvement in SpecFP and STREAM (>3x)

benchmarks) Processor

Processor

Memory
Controller
13jjonu0y
Aowayy

= Dynamic Speed Technology (aka Turbo Mode)
= Nehalem Virtualization Features

— Reduced latency for VM transitions

— Reduced # of VM transitions with Extended Page Table (EPT) v,
= Energy Efficiency Enhancements | Controlier ! i rated native

— Integrated Power Gates minimize Idle Power (up to

— Manages active power by automatically optimizing operating | (Up

voltage
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Intel Nehalem EP Turbo Mode Overview

Rated Actual
Speed Power

01 10101010

)01101 10101010
Max

Power

- 00001101 10101

Core

CPU Speed Power

)001101 10101010 2

= CPUs typically operate at a fixed max frequency regardless of the workload

= For the most demanding workloads, the CPU operates closer to its max
power limit
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Intel Nehalem EP Turbo Mode Overview

Rated Actual
101 10101010 Core Core
@) 1
)01101 10101010
Max

Speed Power
Power
00001101 10101l Core Core CPU S . ,
001101 10101010 2 3 pee ower

b 4

POWER
DROOM

= However, most applications allow the CPU to operate below max power

= Power headroom may also be available if cores are idle
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Intel Nehalem EP Turbo Mode Overview

Rated Actual
Speed Power

TURBO
01 10101010 MODE
)01101 10101010 g"a;‘ed "
00001101 10101 Core P Power
001101 10101010 2 CPU Speed Power

= Turbo Mode speeds up the CPU to utilize any available power headroom
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Intel Nehalem EP Turbo Mode Overview

Rated Actual
Speed Power

TURBO

01 10101010 MODE
)01101 10101010 Max Max
Speed Power

- 00001101 10101

CPU Speed Power

)001101 10101010

= Turbo Mode speeds up the CPU to utilize any available power headroom

= With fewer cores active and more headroom, the CPU can reach even
higher frequencies
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Memory Diagram

Max. Performance

4GB DIMMs (2Rx4) when all channels 4GB DIMMs (2Rx4) - 3GB/core
populated!
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IBM Intel High Volume Portfolio - The Innovation Continues!

Rack and tower servers ready for any IT challenge

IBM x3650 M2:
Flagship business critical IBM x3550M2 :
IBM x3500 NJ2: = expandable server (2 Business critical \ _
Business criticaf “all in socket) compact application IRM x3350:
one” server (2 gocket) server (2 socket) leg a\{[allablllty
IBM x3400 M2: infra {”;o‘é[(eege_r"er — = :
Value enterprise server
(2 socket) IBM HS22 - IBM x3250:
Blade Server 1 ~ Entry
(2 socket) infrastructure
IBM x3200

server (1 socket)
Reliable entry

server (1 socket)

Server solutions designed to meet today’'s complex challenges

» Leadership energy efficient design

= Significantly reduced total cost of ownership resulting from IBM
management tools

» IBM'’s trusted leadership, global reach, service and support
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System x3650M2 > Product Attributes

Microprocessor

« Intel Nehalem EP Processor with QPI
technology

e Intel Tylersburg DP (36-D) chipset

 Dual socket, quad core

Memory

e DDR-3 R-DIMMs

e 16 DIMM sockets (up to 96GB)

e 2GB, 4GB, 8GB ’'registered’ DIMMs

e On line spare & memory mirroring

Storage
e 8- 2.5” Hot Swap SAS/SATA Drives;

plus optional x 4 — no tape supported
if 4 optional drives deployed
e SSD - 32GB supported (option)

Expansion Slots
e 4 PCI-E (4 x8)
e 2 x8 - Full length, full height
= 1 x8 - Half length, full height
e 1 x8 - Low Profile
e 4 x8 are convertible to 2 x16 via
optional risers (1 x8 FH, FL + 1
X8 LP in Connector 1; 1 x8 FH,
FL + 1 x8 FH, %2 L in Connector
3)
e Also, PCI-X via optional riser

Integrated Functions
e Two 10/100/1000 Mbit Ethernet
ports (std)
e Plus 2 optional
e USB ports — pre-boot and normal
use, also for KB/Mouse
e 2rear (USB2.0)
e 2 front (USB2.0)
e Video (one front & one rear)
e SAS — RAID 0/1 std, RAID 5
optional

RAS/Service

e iMM (Integrated Mgmt. Module)
with Virtual Media Key for ‘remote
presence’

TPM (Trusted Platform Module)
1.2

IPMI 2.0

IBM Director

Server Guide

Light path diag.

UEFI (Unified Extensible Firmware
Interface)

Media

e 1 DVD CD-RW Combo (std)

e No Legacy Floppy

e DDS5 and GoVault internal tape
options supported

Packaging
e 2U Package, 28” deep
e Rack mounted with slides

Power
» Redundant HS Power - 675W
(1 + 1 power)
< IBM Director Active Energy
Manager v3.1
e =929 AC/DC Conversion
Efficiency
e Energy Star v4.0 compliant

Cooling

e Hot Swap redundant fans

Software

e On board connector for virtualization
included; optional embedded
hypervisor

= See NOS Plan

s

ENERGY STAR

Blue items are new or enhanced attributes vs. x3650
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92% AC/DC Conversion Efficiency
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CAD
1.80

Compute Servers

High Performance Computing
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VMoion Technology
VMware ESX Server. VMware ESX Server .
> FRJIs
m JFS HANQ 2012 Oro| 14101 X
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w Yot AEQX| XI™ : Fibre Channel, iSCSI, SAN, NAS
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1Moz AL

As-Is Rack $1Z (Total : 4EA)

\ 4EA

- =

To-Be Rack 74 2Ot (Total : 0.5EA)

= _

Monitor Console

High-End AMH

High-End AMH

High-End AMH

° s

© 2009 IBM Corporation




Customers can lower energy costs $100 per server per year and maintain workload levels with
significantly fewer of the new IBM x3650M2 servers

2
0 9 x346 Servers
g Single-Core proc.

0 1 x3650M2 Server

y y 2 0 i
h/‘/n/ - 9 Quad-Core proc.
| to '

v Up to 50% lower annual energy costs®
v' 8.8x more performance per server®
v 89% Floor Space Reduction
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