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What is driving the need for ‘New Intelligence’?

Volume Variety Velocity
Every day, 15 petabytes of new 80% of new data growth is from CEOs are emphasizing the need to
information are being generated. non-relational and non traditional make faster and smarter decisions
Data volume are expected to data types like emails, documents, [i| to reducing risk and enhance
double every 2 years. RFID feeds, multimedia etc competitive advantages




IBM Stavanger Centre of Excellence

Customers have question about how to unlock value from information
How do I...

... Deal with extreme

... Analyze and respond
volumes of information?

to information events
as they happen?

... Uncover the information

most relevant to my ... Respond to events

business? in real time?
Leverage a areater = Unloc_k the value of
vériety of ignforr%lation’) information better than

my competition?




The Need for New Intelligence is Everywhere...

Neonatal Care Trading Advantage Environment

Law Enforcement Radio Astronomy Supply Chain



The Need for New Intelligence is Everywhere...

Manufacturing Smart Traffic Fraud Prevention

HF Radio Smarter Way Cyber Security



The Need for New Intelligence brings New Challenges



Where incremental improvement is insufficient extreme innovation is

required

A trader would need to...

Read the entire
works of Shakespeare
10 times in one second

and

Identify and execute
~ atrade faster than a
" hummingbird wingflap

... to match the performance of

Algorithmic Trading
with Stream Computing

For US equity electronic trading brokerage
1 millisecond = $4M in annual revenue

Source: Tabb Group



InfoSphere Streams Value Proposition

Always-on sense-and-respond
Continuous ingestion
Continuous analysis
Continuous results

“What is
happening now : et ol
. Xtrem vent v m
that requires tream cme eveni volume
) . Computing Millions of events per second
rapid analysis Extreme speeds
and << 1 ms latency for “true real-time” response
response?” Extreme analysis
- Simple and complex data types processed with simple
:-—-"-—-.! filters and rules up through arbitrarily complex processing

Extreme flexibility
, u New analysis can be deployed on-demand
gx




Stream Computing:
A new paradigmfor ultra low latency and high throughput in-motion analytics

Continuous Ingestion Continuous Queries /Analytics on data in motion




Higher Rates, Lower Latencies require novel approaches

Traditional Computing

Historical fact finding

with data-at-rest
Batch paradigm, pull model
Query-driven: submits queries to static data
Relies on Databases, Data Warehouses

g

a) static data

Stream Computing

Real time analysis of data-in-motion

Streaming data
Stream of structured or unstructured data-in-motion

Stream Computing
Analytic operations on streaming data in real-time

Com

b) streaming data

Rty




Stream Computing Paradigm
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Stream Processing System
Process raw data as it is
continuously generated

Ingest
Raw signal fidelity
Low time to react




InfoSphere Streams analyzes extreme volumes of
structured and unstructured information-in-motion

Extreme \
Volumes 1220
Extreme
y. Analysis
Extreme InfoSphere
Streams
Speed -

& o o ®

Key Features

Parallel and high performance stream
processing software platform

Analysis of structured and unstructured in
information

Scalable over a range of hardware

Based on
IBM Stream Processing Research

Stream processing systems research in
IBM’s Watson Labs

Developed in conjunction with
large scale government initiative

Research project continues in parallel with
productization

Customers already using Streams
Early Access Program

Over 10 customers in 3 continents
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TD Bank
Building a next generation trading platform

Identify and execute trades
Process over 5M events per second
with average latency of 150
microseconds

Expand to incorporate content
feeds, news text, audio, video, to
establish greater context for better
decisions

CIO TD Bank "TD Bank Financial Group worked with IBM Research to develop a first-of-a-kind
architecture capable of consuming, analyzing and acting on real-time market data while maintaining
sub-millisecond response times even under extreme data loads”



lllustrative Example: Fear and Opportunity in the Gulf
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Recommendations Based on Hurricane Forecast




Streams Intelligent Transportation System

. Continued

' — improvement in
transportation
options

Cameras / Lasers / License Plate Taxi Source /
Sensors Recognition System Destination

University Partner




SMARTER PLANET — SmartBay Sensor Network

Analytics &
Sensors
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InfoSphere Streams Advanced
Acoustical Analytics

Filter wind &
wave noise

Model Marine
Mammal
environment

Correlate to
Galway Bay
ecosystem




Customer Example - LOIS
Low frequency array (LOFAR) Outrigger In Scandinavia

A spearhead pathfinder to extend
LOFAR, a trans-national, cross-
disciplinary initiative to build the world’s
largest and first fully digital radio
observatory for astrophysics, space
and earth sciences, and radio research.

LOIS expands LOFAR in three areas:

1. Enhance observations of near space with active probing and
improved physics models

2. Improve radio diagnostics three-dimensional measurements
of electromagnetic field vectors

3. Develop Streams based solutions to optimize setup and
handling of extreme volume of data



University of Ontario Institute of Technology

Correlating blood oxygenation
with blood pressure to predict

“Baby Crashing” InfoSphere Streams
Nosocomical Infection Prediction \\
N

with other information to -

predict sepsis i \
—up to 24 hours earlier than
R

—Monitoring heart rate variability / ]
| |

experienced ICU Nurses



Manufacturing Example:
Advanced Semiconductor Test Process Control

Continuous tuning of manufacturing
tools for quality management of
semiconductor wafers

Complex real-time analysis of process and
sensor data covering 100’s of different
processing steps with the need for cross-
process correlation

Convincing initial ROI results in:
Predicting P6 server chip yield and,
Adaptive test sequencing for Loki game chip
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