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Grid motivations
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Accelerate and enhance the R&D
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research intensive applications
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computing intensive engineering and

scientific applications, to accelerate
product design

Enable faster and more
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What actually is a grid?

“What do you think the term ‘grid’ or ‘grid computing” means?”

Clustered computing, where several coupled
servers perform as one server

Data grids for efficient sharing of data across
several different locations or systems

Massive!&r parallel processing of numeric
workloads across several computers

Confusing term that has seve ral
different meanings

same or similar to virtualization of IT resources
Same or similar to utility computing

Don't know

Base: 149 North Amercan companies
multiple res ponses acce pted)

Source: Forrester Researdh, Inc
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A problem statement for today...

= IT as a commodity

= The “innovation agenda”

= It's NOT just about doing things cheaper

= So how do you differentiate your business?
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A problem statement for today...

= IT as a commodity

= The “innovation agenda”

= It's NOT just about doing things cheaper

= So how do you differentiate your business?

...and future challenges

= Computational growth / new workloads
= Volume and richness of data
= Adoption on Web2.0 technologies
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Financial Services Sector Trends, 2007-2015

The trader ¥ o S
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long live the
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Analytics problem is large and growing fast

Data Explosion from Trading Volumes is
Challenging Current Technologies
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Financial Market Analytics

Services = Products - Support & downloads - My 1BM -

Financial markets

+ Solutions
+ My company's account

Insurance

Resource library
Partner directory
Contacts

Financial services
search

Related links

» Executive briefing and
competency centers

« Financial markets
country Web sites

Welcome [ [BW Sign in | [ Register |

Industries F

Financial markets

i Add to My interests

HOW MUCH IS A MICROSECOND WORTH?

Into the future: The fast tr_an_:.l‘\".fctr_ ﬁ.r‘r\a:p):{:al marke:ﬁs-

-+ Gat the paper

= Prayious features

Our view: A= firms find it more difficult to grow revenue in =atiated
markets, leaders are turning to emerging markets and specialized
products and services to grow.

Read the white paper; Get global. Get specialized. Cr get out.

What we offer

Business selutions
+ Customer insight Manage and utilize customer information

» Diata management Integrate data and optimize processes

- Governance, rizk and

Enhance rizk management and compliance
compliance

» Payments Support more efficient payment processes
* Trade processing Automate, integrate and optimize trading
- Enterprise

Streamline and integrate business processes
transformation

Business consulting

» Business consulting for financial markets

© 2007 IBM Corporation

= Questions? Contact an
IEM financial services
spacialist

Trading voelumes reek
hawvoc

[ CHEC interviews IBM's
David Paris on recent
back office spikes

SIFMA Tech 2007

<+ Geat the post event
wrap-up




Why grid is ‘struggling’

s Divergence between vision and reality
= Very slow progress on grid standards
s  Commercial readiness of standards-based grid software

s Business needs to move faster than the current technological
‘state of the art’ is allowing them to
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Data centers are at a tipping point

“According to Gartner, by 2008, 50 percent of current data centers will have insufficient power and
cooling capacity to meet the demands of high density equipment.” 1

Increased Computing Demand

Changing Cost Dynamics

Data Center Lifecycle Mismatch

Energy usage is a common theme impacting IT capability
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The Discontinuity

Then (~2003) Now

= Scaling drove performance * [nnovation drives
performance

= Scaling drove down cost _ _
= Scaling drives down cost

= Performance constrained ,
= Power constrained

= Active power dominates :
ALIVE P = Standby power dominates

= Focus on processor
performance

= Focus on system
performance




Application-optimised systems examples

= Processing

Blue Gene
Cell broadband Engine,

FPGAs (Field-Programmable
Gate Arrays) & CPLDs
(Complex Programmable
Logic Devices)

Utility computing
Computational appliances

(e.g Azul Systems /
DataPower)

AGEIA’'s PhysX processor

Google Enterprise Search
appliances

Graphics Processing Units
(GPUs)

Deep Computing

= Storage appliances

* Application-optimised
Network-attached storage

= Communication
*  Network accelerators
» Specialised interconnects
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Blue Gene

P
|
-
-
—
-
[

System

. 64 cabinets
Cabinet 65,536 nodes
1024 nodes (131,072 cores)
Tray (2,048 cores)| 180-360 TF/s
32 nodes 32 trays 64 TB RAM
(64 cores) 2 midplanes 1.2 MW
Field Replaceable 16 cards 5.7 TF/s 2,500 sq.ft.
Compute Chip Unit 90-180 GF/s 1 TB RAM
2 cores 2 nodes (4 cores) 32 GB RAM 15-20 kW
2.8-5.6 GF/s 25mmx32mm
4 MB eDRAM 2.8-5.6 GF/s
17 Watts max 2GB RAM
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Cell Broadband Engine
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= Cellis the IBM processor inside the
Sony PlayStation 3

- Jointly developed by IBM, Sony &
Toshiba
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= Cell is a 2" generation multicore
processor

- Five years after IBM ships the first
multicore processor

e B
<4 RambusiFlexdOu i v

= Cell is a high performance processor

- Delivering substantial performance
improvements for complex
workloads

= Cell is here today!
- Sept 2006 — QS20 blade announced

= Cell is the start of a long-term alliance

- Jan 2006: 6 year STI alliance
extended by 5 more years
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NVIDIA Tesla Hardware
Offerings

= Processor
— Single precision IEEE 754 floating point
— ~140W (estimate)
— 518GF/s Peak
— 76.8GB/s peak memory
— |IEEE 754 single-precision floating point
— Windows and Linux support
= Single GPU chip PCI-E(16) add-in board
— 170W
— 2 slot width
— 1.5GB dedicated memory
= 1U Server
— 550W - 800W
— 4 GPU (2.07 TF/s) |
— Connection to 1-2 x86 server via x16 PCl-c auaptci
= Dual GPU deskside offering
— 2 GPU (1 TF/s)
— Connection to x86 workstation via PCI-E adapter
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Deep Computing Capacity on Demand

A security-rich extension of the client’s in-house environment

’\’\’\ \‘
: '-,
. = 9,768 CPUs

L ) ) =4,773 Servers
O Security-rich encrypted IPsec tunnel Virtual Private Network =10’s TB Storage

U Ongoing access via the Internet
O Administrative commands and control
U Data transfer

Fixed Capacity
Fixed Cost

IBM DCCoD Variable Capacity
Centers Variable Cost

IBM POWER
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Accelerator computing models

Special purpose hardware General Purpose Systems

MPEG chips DSPs FPGAs Blue Gene® Hybrid systems UNIX/

Linux

SMP
Clusters

Crypto chips Accelerator boards:

(eg. Clearspeed, GPU)

Cell

Commodity
Blade

Hybrid Linux
systems Clusters Clusters
Cell
Blades in
Grids
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Technology Positioning

Potential Efficiency at Task

Potential Scope of Purpose

Clearspeed

Cell B.E.
(Hybrid)

Intel Larrabee
2009

Technologies
AMD Fusion
2008+

Traditional CPUs

2007-2010+
Computational Sweet Spot
(as defined by what is technology level, data processing, etc)

Cell/B.E.’s Hybrid Core Approach to cores allows it to cover a greater range
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IBM to Build World's First Cell Broadband Engine™
Based Supercomputer (“RoadRunner”)

Revolutionary Hybrid _ Supercomputer at Los Alamos National Laboratory
will harness Cell Broadband Engine and AMD Opteron™ techn ologies

Designed for 1.6 PetaFLOPS Peak DOUBLE Precision Floating Point Performance

E 4

X86 Linux

Master Cluster
AMD Opteron™

Cell BE
Accelerator

Intel® Xeon®
(Blade or 1U)

Cluster

GFlop/sec summary: (;v-.] Vislriini

~7,000 dual-core Opterons
» ~50 TeraFlop/s (total)
~13,000 eDP Cell chips

AMDn e 1.4 PetaFlop/s (Cell) ﬁ Alamos

NATIONAL LABORATORY

<||I
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What is Cloud Computing?

An emerging computing paradigm where data and
services reside in  massively scalable data centers and
can be ubiquitously accessed from any connected
devices over the internet.

Businesses,
from

startups to
enterprises

4+ billion phones by P enabled PCs,
2010 [Source: Nokia] TVs, etc.
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IBM Research:
Stream processing

New computing architecture

Pull information from anywhere in real time

IBM “System S”
Financial market uses: prototype running
at T.J. Watson
Research Center

Ultra-low latency, ultra-high throughput

Market data feed processing

Algorithmic / automated trading

Risk management

Compliance management and market surveillance
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Many types of streaming data — one platform
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Projected through Gulf...
Oil Stocks Uniformly Down

Hurricane Dean Upgraded to Category 5 Path

on Dean
Associated Press 082007, 12:49 PM ET

Popular Videos NEW YORK -Following is a summary of

SportsMoney: Wreckless
Robby

The T-Shirt That Texts

The King?s Business Lives
On

Mick Cannon "The
Entrepre-tainer”

Hip Hop Cash Kings

BP 6389 -o0&2

CopP

78.67

Related Quotes

VLO 0

top stories in the energy sector at midday
Monday.

Qil Prices Drop as Dean’s Gulf Threat
Diminishes

Energy prices slumped lower Monday as
Hurricane Dean muscled its way toward
Mexico's Gulf Coast, apparently posing
little risk to major U.S. oil rigs and
refineries farther north.

Light, sweet crude for September delivery
fell $1.40 to $70.58 a barrel in midday
trading on the MNew York Mercantile
Exchange. Gasoline futures lost 9.8 cents

to §1.941 a gallon.

a Category 4 storm, was forecast

[0 cross mllguico's Yucatan Peninsula
onday and travel west:
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&l Dutch Shell PLC said it wol™
vacual g nonessential personnel from
e Gulf, addingilge 188 evacuated
efore Tropical Storm ck Texas
ast week. Chevron Corp. plans ™
Evacuate a small number of nonessentid
personnel from deep water facilities, but
said production would continue at normal
levels.

Esoeon Mobil Corp., BP PLC and Valero
Energy Corp. said they are monitoring
Dean, but have not yet evacuated any
workers.

Aluminum maker Alcoa Inc. temporarily
suspended production at its Jamalco
alumina refinery in Clarendon, Jamaica,

as a safety precaution before the arrival of
Hurricane Mean The starm hit . lamaira nn

viewed 2 hours later

Demo Scenario: Fear and Opportunity in the
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Associated Press

Energy Midday Roundup: Oil Down

on Dean

Associated Press 05.20.07, 12:49 PM ET

Popular Videos

SportsMoney: Wreckless
Robby

The T-Shirt That Texts

The King?s Business Lives
On

Nick Cannon "The
Entrepre-tainer”

Hip Hop Cash Kings

Related Quotes

APA 76.18 -o0.53

ATPG 4150 -174
BBG 3T49 -3
BEXP 466 <002

| the Gulf, iflg ta the 188 ¢
.| before Mopigal Starm Erin g up, Showing

NEW YORK -Following is a summary of
top stories in the energy sector at midday
Manday.

Oil Prices Drop as Dean’s Gulf Threat
Diminishes

Energy prices slumped lower Monday as
Hurricane Dean muscled its way toward
Mexico's Gulf Coast, apparently posing
little risk to major U.S. oil rigs and
refineries farther north.

Light, sweet crude for September delivery
fell $1.40 to $70.58 a barrel in midday
trading on the New York Mercantile
Exchange. Gasoline futures lost 9.8 cents
to $1.941 a gallon.

Dean, a Category 4 storm, was forecast
to cross over Mexico's Yucatan Peninsula
Maonday and travel west. Last week,
prospects that the developing storm could
threaten the U.S. Gulf Coast led traders
oil prices up over $73 a barrel.
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IBM Systems & Technology Group

Thank you
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