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IBM Power6 ™ #iH 37 BErcHEDh BE
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= Power Reduction:  Monitor & reduce power to idle logic
within cores

=NAP Mode : Power off inactive cores, restore power when
needed

= Thermal Tuning: Sensors monitor & reduce power to
overactive circuits

=Virtualization: Moving running UNIX and Linux operating
system workloads from one POWERG6 server to another.

System POWERG6 fR4525 4 Th fie
» Enhanced System Design & Implementation: Improved
server Performance / WATT uplift over POWERS5*.
=EnergyScale I/O: Powering off PCI slots not being used
= Variable Fan Speed (10,500 — 5500 RPM): Reduces power
to fans (1/3 of total server power) by up to 45% based on
ambient temperature**

= Rear Door Heat Exchanger: = Cools exhaust air from 19 &
24" rack, removes up to 60% of the heat”

* Based on various SPEC benchmarks; IBM p570 POWERSG6 result to be submitted on 5/21/07
** Based on IBM internal measurements
# IBM press release; 05/10/07; http://www.ibm.com/press/us/en/pressrelease/21517.wss

3 © 2008 IBM Corporation IBM POWER Systems



Performance per Watt

rPerf per KWatt

2.5

POWER4™
p670
1.1 GHz
rPerf: 24.46
KWatts: 6.71

POWER4+™
p670
1.5 GHz
rPerf: 46.79
KWatts: 6.71

POWER5™ p5-
570
1.65 GHz
rPerf: 68.4
KWatts: 5.2

POWER5+™
p570
1.9 GHz
rPerf: 85.20
KWatts: 5.2

© 2008 IBM Corporation

POWER6™ p570
4.7 GHz
rPerf: 134.35
KWatts: 5.6
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p520/p550/ik 55 ¢t & T TPMD (Thermal Power Management Device)
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IBM Power™ Systems

IBM et RS AR

1967 1973 1987 2001 2004 2007 2008
IBM develops IBM IBM introduces ~ Advanced Partition
Hypervisor o IBM LPAR in POWER Mobility PowerVM
thatwould  fict machines  announces POWER4 Virtualization
become VM " Physical LPAR on the based AIX Lx86
on the i mainframe  Systems with POWER WPAR Support
mainframe 9 AIX / Linux Hypervisor
“In our opinion, they [IBM POWER servers] PowerVM

bring mainframe-quality virtualization

capabilities to the world of AIX.”

- Ulrich Klenke, CIO, rku.it
January 2006

Timeline reference

on IBM System p servers

P N

‘

PowerVM"

Client quote source: rku.it case study published at http://www.ibm.com/software/success/cssdb.nsf/CS/JSTS-6KXPPG?0OpenDocument&Site=eserverpseries

aroell 2008 | IBM Unclassified
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Advanced POWER Virtualization
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Micro-Partitioning™ (POWER Hypervisor)
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Power JIR 5 as$fit T R 1 50U 5 3 7 =

AIX WLM AT X
AlX 4.3.3 on POWER3 AIX5L V5.1 on POWER4

g

aroell 2008 | IBM Unclassified ;
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Virtualized AIX OS environments within a single AlX image

= Partitioned system capacity

— Each Workload Partition obtains a
regulated share of system resources

= Two types of WPAR

— System WPARSs have separate security and
appear like a completely separate OS

Workload . /Workload
Partition . Partition
A/ . B

—-———

— Application WPARs are manageability
wrappers around a single application

- ~

= Resource controls for WPAR T .- For o,
— CPU, memory, paging space, number of Worklo;(\j\‘ '\ Parg“O” I e
R y :’Workload

threads and number of processes Partiton @ -

C

—

L Partition

= Shared system resources

— Operating System / Shared Library and Text
—Processor / 1/0O Devices

9 © 2008 IBM Corporation
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AIX V6.1 fE£k 113 X 1iE# (Live Application Mobility)
The ability to move a Workload Partition from one server to another

/
/ Workload

N
\
\
Workload . Partition

4
Partition ! \ /Workload

Database / \ ! Partition
/

N QA
Y
4 \ ~
/ Workload
1 i 1
Partition \
. Dev A Workload *
Workload A / Partition
Partition N v Biling ¢
Web

5, & Workload : ||
; 3 Polic
* WDirec!

2 H Partition
5§ Manager

Provides outage avoidance and multi- system workload balancing

Policy based automation can provide more efficient resource usage

| aroell 2008 | IBM Unclassified
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IBM Power™ Systems

What does PowerVM Lx86 do?

Native x86 Linux Applications
Linux for

POWER ISV User
Binary Binaries Binaries

PowerVM Lx86

Front End

N
& Optimizer > :
P

Back End

) Linux OS (Red Hat or Novell SUSE)
POWER Processor

Power Systems platform

| aroell 2008 | IBM Unclassified

»Dynamically translates and maps

X86 Linux instructions to POWER

» Translation process

v'Translates blocks of code into
intermediate representation

v'Performs optimizations

v'Stores optimized, frequently used
blocks of code in cache

v'Handles Linux OS call mapping

v'Encodes binary for target POWER
processor platform

» Best for certain applications and

usage scenarios
v'Power architecture can provide many
advantages

v'But these make our architecture very
different from x86 architecture

v'Translation can be resource intensive

© 2008 IBM Corporation
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IBM Power Systems™
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PowerVM" \ I

p5 SLE PowerVM
v’ Micro-Partitioning™ (10 LPARs / CPU core)
Virtual I/O Server

Lx86 (formerly System p AVE)

NN N NI N7

v
v Integrated Virtualization Manager
v
X

Live Partition Mobility
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Leadership AlIX High Availability and Disaster Recovery Product

e for Linux!

availab!
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Workload

failover

»Protect your critical business applications through

reliable monitoring, failure detection and automate
recovery of business applications

= New Linux Support
—SLES9 and RHEL4 support

= Ease of Use Enhancements

d

—Configure an HACMP cluster or upgrade HACMP on a

node without disrupting the target application

—Fast Failover Detection through enhanced AlX
integration improves failover time

—Recognize Application and Resource presence
—Resource Dependency Graph
—Adjustable preferences

IBM Systems
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= Digital media

= Medical imaging
= Life sciences

» Financial analysis

= ML A [E A AT LIS FHHGPRSHA4T 30 R 48

Business intelligence

— Engineering design

Geographic information systems
Data sharing
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