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History of inovations *
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Growth via workload flexibility
IBM Systems addresses both classic workloads and eme rging applications
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Client business needs drive IT priorities that mean sales X
opportunities for you

Groyin) =iiiciency reslliencea %
*
*
Attract new customers Improve productivity Reduce / manage rjésk
Increase / improve Reduce operational exposure
products and services COosts Ensure continuous %
Differentiate from OfpEELIR *
competitors
IT Requirements: IT Requirements: IT Requirements: %
Deliver new applications Improve application and Prevent disruptive
and services infrastructure availability operational risks
Increase capacity, and performance Ensure rapid recovery %
performance of existing Simplify and automate from disasters
infrastructure administrative tasks *

Proactive management

Rapid deployment Cost management

Clients need server solutions  that mee%es
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Client Benefits of Server Consolidation with IBM Systems

“Easier Overall Management”

Reduce physical infrastructure
complexity

Improve resource utilization

Quickly add new services on demand % *

¥

*

“Easier to Guarantee and Manage SLAS”

Deliver high levels of availability,
response time and security to megt
business productivity requirements

“Lower Overall Costs”

Reduce downtime costs with improved
reliability and backup/recovery

Lower the number of required per-
system licenses for software, middleware,
databases

Reduce utility costs with reduced X
electrical power and cooling % %
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The Economics of Workload Consolidation
Distributed servers typically run at utilization le vels in the range of 5%
to 20%
° Production servers, development servers, test servers ¥
*
Virtualization and workload management enable conso lidation on the%
mainframe

* Run multiple images on fewer processors *

* Achieve utilization levels of 85% or more %
Mainframe “specialty engines” further improve consol idation *
economics

* WebSphere, database, Linux Sulll i it )

5% to 20% utilization
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*

Virtualization — Economic engine of a green data center

Server consolidation conserves energy

y J 4 y / 4 yV J O / & 9 4

*

— o ™ < — ™ < o)
a o a N E O QENN NEN joN o
2 g & g T T % %
4d _Beramsy et e d
System 1 System 2 System 4 q Advanced Virtualization /é
10% busy 10% busy 10% busy 70% busy *
2KW 2KW 2KW 4KW
*
Total Power 8KW Total Power 4KW
Server consolidation exploiting virtualization is a X*
very effective tool in reducing energy costs
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*
Data centers are at a tipping point

*
I"#
*
$ % & ,
I & |
*
Today, 50 cents are spent on Spending Installed Base
energy for every dollar of (US$B)_ (M Units)
hardware $300 50 o
: » q| 45
This is expected to increase $250 T Power and cooling costs x8 + 40
by 54% over the next four Server mgmt and admin costs x4 (g
years $200 | New server spending ﬂ 1 2o
By 2010 Energy = 71% of $150 W — H w | 25 %
annum IT spend, $100 1 = IMI 20
92% of IT Week respondents ] M m m 15 %
said IT Director was not $50 T T 10
liable for the utility bill HI“ I‘ I I I L
Economist — Average energy $0 -
costs to rise further35% to © N X NS S HP &
O O & O O O O N 43”7 Q Q
meet 550 ppb CO2 CHECHCHC R S o
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IBM offerings help across the board X

Data center Server hardware Server loads

Power supply, % Processor Resource
memory, fans, Ufglt%e
planar, drives . . .
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IBM Response —Project Big Green *

“IBM to reallocate $1 billion a year”
.. . Armonk, May 10, 2007

* To guarantee the research and development funding for
IT energy efficiency technology. &

* Create an 850 member worldwide IBM “Green Team” of *
energy efficiency specialists.

* Plan, build or prepare our facilities to be Green Data
Centers based on IBM best practices and innovative %
technologies in power and cooling. %
« Use virtualization as the technology accelerator for our
Green Data Centers — to drive utilization up and our
annual power cost per square foot down. *

Re-affirmed IBM’s long standing commitment to envir onmental leadership

1. IBM energy conservation efforts from 1990 — 2005 have resulted in a 40% reduction in CO2 %
emissions and $250 billion in energy savings. IBM is committed to an additional
12% CO2 savings by 2012. X

2. IBM will double the compute capacity in our Green Data Centers by 2010 without increasinggower
consumption or carbon footprint, thus avoiding 5 billion kilowatt hours pernyear.

X . *
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Evaluating the Impact of IT — Environmental Studies *

What steps can you take now?

Take part in an environmental study that is designed to accelerate the business of
deciding what does and what does not need to be changed in your organisaiton

*

An environmental study is a method of reviewing the inventory of an organisation
to create a capacity rating and cost analysis that is then remodel against X
alternative equipment, producing cost savings and environmental savings

The method is extremely versatile, providing for either a high-level or in-depth *
analysis of any part of the customer infrastructure

Watts can ultimately be analysed using algorithms to show CO2 emissions for %
existing inventory and alternate inventory ¥

Example of output of an environmental study:

%

*

x [ %
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Case Study on TCO *
$ # %

( £ % %
% % % * # * + X
"0 | # *
X*
$ 11 # ¥
&' * #0-1 *
L %
56 ( #
" 71.
x
$ 2 07.
"8. * ## %
798,. * # %
/o8, * *

o /080. * ¥y %
* “IBM System p5: Lower TCO Through Server Consolidation” whitepaper by Alinean Inc., Seﬁer 2006
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Storage virtualization — Don’t forget storage virtualization! &
Pool and share I/0 Resources for: % *
— Improved utilization .
Combined
— Reduced energy needs utilization

40%

a3

Combined

utilization
SAN Volume Controller 30%

iBM EMC BM Hpj”ta‘ﬂ 1BM
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Virtualization Changes Everything *
Deployment, With the right tools, New complexities can emerge
maintenance, and virtualized resources can — Rapid growth of virtualized
migration of IT be easier to create, resources across multiple

- environments *
resources are top adjust, move, clone, : : : :
_ _ — Relationship of virtualized
contributors to cost checkpoint resources to underlying physical
today infrastructure

— Health monitoring and problem
determination across a physical
and virtualized infrastructure %

¥
Server Management and Administration Costs

19% Initial system and

Other 15% ]
software deployment

System maintenance /% ——

System monitoring 8% —— 1 %

Upgrades, patches, etc. 11% / / l\ *

13% Migration
Planning for upgrades, 12% X %
expansion, and capacity % IDC Survey Data§2002-2004
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Types of consolidation %

Centralization:

» Co-locating servers into fewer locations to
reduce the number of physical sites e

Physical Consolidation:

» Consolidating servers with the same
application types or platforms onto fewer or %
larger systems with the same application

type or platform D Local Centralization F
Data Inteqratlon: consolidation.

Physical
» Combining data with different formats onto a DConso”daﬂon

Consolidate many older, smaller
servers onto fewer larger, more

similar format or platform ST
. . . Data Integration
Application Integration: O

Consolidation to common
systems managed storage.

» Consolidating servers onto fewer supporting Application
different types of workloads onto fewer or plasactes.
|arger Systems COMPLEXITY&'-

X
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We use Zodiac to help us identify the groups of s
servers we might consolidate

Server
Estate %
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*

We then understand the costs associated with each group
of servers. Additionally, considering server
utilisation allows us to determine the workload

Server

(incl. maintenance & environmental costs)

anageaient (Support) Cost *

%
Server oftwalre|Cgst

Estate tilisat :
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For each group of servers we identify a target server ¥
solution and determine the running costs associated with

that solution ... and then consider the cost of
Implementing

Migrati

One Time Recurring
Costs Savings % %
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The major flow and components of Assess & *
Plan, using Zodiac:

Current State version

Select Opportunity X
Understand the Areas STG/Zodiac N

Server Inventory Develop Outline

Applications / Solution Options BBilddAssegsabetht

Functions BusiRegmofidse &

Recommendations

soundaries Build Solution

Costs Business Cases _ _
- Maintenance ITS/Vivaldi

- Environmental Purchase version
- Software

- Support Disposal (Wl’ite Off)

Migration
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. . *
The result (business case) — alternate scenarios:

Actual

115: ux-db

Unix Database Servers

Sizing Current Alt.Case.3 Alt.Case.2 Alt.Case 5 Year Projection
server type p5-520(2) p5-550(4) p5-570(8)
total #CPU 202.00 20 20 20 7,000,000
used #CPU 20 20 20
#Log.Servers 28.00 25 20 10 ©000.0007
#Phys.Servers 28.00 10 5 2.5 5,000,000 - 4
avg.Log.srv RIP 578.8 484.0 640.8 1,167.5 4,000,000 -
total capacity RIP 16,207.7 12,100.0 12,816.7 11,675.0 3,000,000
total workload RIP 2,431.2 2,431.2 2,431.2 2,431.2 2 000.000
average utilization 15.00% 20.09% 18.97% 20.82% e
1,000,000
AOC: Annual Operating Costs 0 %
Staff cost code Unix-com 0 0 0 & o a 2
SW cost code unix/4.ora unix/8.oraEE unix/8.oraEE unix/8.oraEE \)\& ,b@@’ ,Z;g@ C;zf’
SW cost /CPU /yr 2,934.52 5,448.00 5,448.00 5,448.00 _Y Y NS
SW cost /Lstv /yr 0.00 0.00 0.00 0.00 v v
SW cost /Psrv /yr 0.00 0.00 0.00 0.00 .
SW mé&s /yr 592,773.47 108,960.00 108,960.00 108,960.00 Btransition M HW purchase
maint /yr 236,000.00 7,344.00 21,438.00 26,406.00 OSW purchase  Dldepreciation /yr
facilities /yr 46,600.80 11,935.20 9,252.60 9,252.60 B staff cost /yr  Ofacilities /yr *
staff cost /yr 402,392.52 323,351.13 258,680.91 129,340.45 B maint /yr OSW mé&s lyr
0.00 0.00 0.00 0.00
total AOC 1,277,766.79 451,590.33 398,331.51 273,959.05 1,003,808 est.potential saving /yr
OTC: One Time Costs %
SW purchase 197,000.00 197,000.00 197,000.00
HW purchase 212,166.00 259,924.50 295,886.25 2.8 :1 SCON ratio
total OTC 0.00 409,166.00 456,924.50 492,886.25 492,886 Net Cash Investment %
write off 1,106.25 1,106.25 1,106.25 Oyr Om Project Time
Oyr 6m Payback Period
5 Year Projection ?ﬁ
OTC + 5x AOC 6,388,833.94 2,659,773.67 2,427,144.04 1,836,275.5% 4,552,558 5yr savi%
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COSTS - “Do nothing” vs. Optimised w
Infrastructure:
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IBM Future Trends? ¥
Prediction is difficulte, specially about the future vegzer

“I think there is a world market
for maybe five computers.”

Thomas Watson, chairman of IBM, 1943 * *
Computers in the future may weight
no more than 1.5 tons. ” *
Popular Mechanics, 1949 %
“There is no reason anyone would *
want a computer in their home. ”
Ken Olsen, founder of DEC, 1977
*

“640K ought to be enough

for anybody. ”
uv Bill Gates, 1981 %
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IBM leads In nr. of patents *
L%
*
*
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*
Research’s Strategic Thrusts

SElilwvare

Feenpoloe)y
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Key Iinitiatives and projects by brands

PN

,, N

Ek- IBM Systems
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Storage systems of the future? *

Icecube Millipede
Nanotechnology X
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*
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*
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*
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Millipede X
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Lever ¥
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Write operation %
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Milipede *
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Millipede in SD Card ¥

. *
*
*
» Secure Digital Card format %
* 600 Gb/sg. inch .

* 4096 heads
» 100 x 100um per head
» 85% utilisation

*Two models:

4x4mm: 4 GB %

/X7/mm: 10GB

X
» data transfer: 18 Mb/sec
. access;ime: 5 msec % %
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2?7?277 *

5MB diskovni sustav 305 RAMACéiéz godine %25%

© 2007 IBM Corporation
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PERCS: Productive, Easy-to-use, Reliable Computing Systems *

10/25/27907 © 2007 IBM Corporation




IBM Systems and Technology

Millicode in IBM System z processor ¥
Technology evolution with specialty engines
* # %
o *
0
¥
B ( IBM System z9
Integrated Information
Processor (zlIP) 2006
Desined e
] Application Assist p o
\ e . Processor (zAAP) optimizgfion for
N n ' ! 2004 eligible data
- - LK
F = 1 e Desianed to hel workloads within
- % " . sl o sy the enterprise
'l/// . Facility for Linux improve resource g
"t UF) 200 optimization for ;F
Internal Coupling Support for tZe/ShSnglacl)va-based
Facility (ICF) 1997 new workloads o X
_ and open
Centralized data standards
sharing across X %
mainframes %
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Where it all started from .... *
POWERG processor design objectives

Innovation in Design

—  Binary compatibility with prior systems & *
— Lower product cost and higher performance *
— Equivalent thermal/power envelope P
—  Configurability from Blades to Unix Mainframes
— Increased development commonality across :;F
Systemi, p, z *
—  Significantly improved hardware reliability
— Innovative functions to enhance price /
performance &
— Next plateau of virtualization
— 750 mio transistors %’
*
v ¥ ox %
— " —- 3
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CELL procesor "

Cell je heterogen multiprocesor, ki X
vsebuje 64-bitho POWER jedro -

pove ano z osmimi specializiranimi X
ko-procesorji. Ti bazirajo na "single-

instruction multiple-data” (SIMD) *
arhitekturi, ki jo imenujemo tudi

“Sinergetska procesorska enota”. %
zasnova procesorja je namenjena "
podatkovno zahtevnem procesiranju

eZasnova hitrosti: > 4 GHz

*Tehnologija 90nm SOI

«Stevilo procesorjev: 234Mio %
*(Power6 ima 750 Mio Tranzistorjev) X
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IBM Supercomputer... ¥
X
*
X
! *
# *
*
$ % *
P&# &

000 )
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*
Supercomputers?
100000
*
+ 10000 ~
; IBM 113
BlueGene/P -~
8 1000 ~ X
? IBM BlueGene/L ® °
= 100 IBM
Deep® u
10 Blue.
1 /‘l/ US Depit. Cl)f Energy ASCI | R
1995 2000 2005 2010 2015
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Inovations in consolidation / reinventing the invention *
Virtualization is here !

Storage consolidation
— DS8000
— DS4000 *
~ sVC *
— Tape %

— Consolidated Archive with %
DR550

Servers consolidation

— VMware on System x

— Logical Partitions in System
p & System i

— z0S, Linux on System z %
Network consolidation X

— Infiniband
— BladeCenter H & TH % * %
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