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IBM Research and Development
IBM continues to make consistent and sizable investments in R&D

$5.88B $6.0B

R&D Investment

2005 2010
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IBM Research: Services and Business Analytics

A ~1000 Researchers Globally
I Doubled math skills 200 A 400

I Hiring industry research experts (e.g. 5 medical doctors)
I > 500 patents/year

A Focused on Assets

I New 200 person joint GTS/GBS asset research lab
I Client value and internal productivity
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Services: An Assets-based Business

. |
Smart
Extre
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VOCA for call center analytics
Optimizes IT strategy for clients

Smarter commerce

Optimizes shareholder value

Data cleansing (in growth markets)

Contingency planning
Strategic planning

Résumeé screening >2000/day

AMS efficiency/quality

Optimizes matching skills to projects

Optimizes SO productivity
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OptiManage (Smarter Deployment)
Productivity

AAdvanced text analytics to compute Architecture / Scenario Diagram

matching scores Soat IRSS
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Readiness Rpt.

AWeb-enabled user interface

v

Supply
Attributes

Resume = Matches are
* Skill Assessments — updated in daily

Data Query, Filtering and Cleaning

TalentPool

Databach Additional JRSS at 7 am i

Recommendations for 45,000
employees per day!
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eMigrate and Extreme Automation
Using Cloud-based Assets to Transform IT Services Outsourcing

Migration to Enterprise-scale
Cloud Infrastructure

Today® IT Services Outsourcing

Organization Framework
(Playbook)
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CaaTS: Cleansing as a Transient Service

L. ] . Client Value
AFilter noise and handle semantic,
syntactic and format variation o o & -
stimation iscovery Management Relationship
T T T Discovery
. 1_ ° |
AAdvanced automated methods Haing  Classifications Rue

Data Cleansing Pipeline

Investigate Standardize Deduplicate

AEstimate accuracies (when
human verification is not possible)

for millions of client records Bl &

Reporting

Numerous clients in India
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Exponential growth and client value
in our industry have been cachieved by

Continual Improvement
& Disruptive Innovation
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4 Technologies that Will Change the World 7 and IBM Will Lea

Compute+ s wezen?
Natural T
Language+ # ¢
L K2
Deep Q&A
Computers

Big Data

Workload n
Optimized al
Systems ‘3 ‘ ;
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Nano
Devices

Power7 chip
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Cognitive Computing
AiSynapse0 device

Program
BlG/Fast
AData + analytics
ttabyt +
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m
(Internet of Th

Exascale
(Datacenter-in-a-box)

AMassive parallelism
AFlexible system optimization

Nano Systems
(Systems-on-a-chip)
APhotonics
ADNA Transistor

1T Devices




IBM Investor Briefing

From Nano Devices to Nano Systems
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Nano Systems
(Systems-on-a-chip)
APhotonics
ADNA Transistor

1B Transistors
Nano

Devices [N

Power7 chip

1T Devices
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Device Structure Research Pipeline
Innovation and Disruptive Technology at Each Node

Fully Depleted

Devices 5

Deposited Si

FINFET

Conventional
Planar Device

mysie

22/20 nm 15/11 nm 8 nm & Beyond
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Vision: >1 Tbps on a 3D chip
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Photo- Analog Digital

Modulator detector CMOS CMOS
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Inter-layer
3D vias

Multiplexor
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DNA Transistor Experimental Setup
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0.001 M KClI solution Ag/AqCI electrodes

Current through
metal gate
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From Petascale to Exascale
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_eadership

Multicore SoC

Relative Performance (log)
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From Silicon to Structure: A Holistic Approach

el Modern Data Center

~ Machine Room Gallery
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The Charge to Exascale: Future Technologies

1 PetaFlop
72 BG/P Racks

10 PetaFlop
100 P7IH Racks
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Overall Performance = 1000X

Performance / watt = 135X
Performance / $ = 1000X

Footprint = <2%
Referenced to 1PF system

Silicon

CPU Phase  Photonics

Change

Memory
Software

The Next Ten Years

3D

1 PetaFlop = 1/3 rack



