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Stock market

* Impact of weather on
securities prices

* Analyze market data a

ultra-low latencies

Natural Systems
» Seismic monitoring
» Wildfire management
* Water management

aw Enforcement
* Real-time multimodal surveillance

.= | Transportation
~i% | *Intelligent traffic
S R management

Fraud prevention
» Detecting multi-party fraud
* Real time fraud preventigs

Manufacturing
» Process control for
microchip fabrication

Radio Astronomy
* Detection of transient events

\./ Telecom

o Health & Life Sciences
0 « Neonatal ICU monitoring
* Epidemic early warning system

* Processing of Call Detail records
» Real-time services, billing, advertizing

i
* Business intelligence
» Churn Analysis, Fraud Detection

* Remote healthcare monitoring
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Presenter
Presentation Notes
Representative and impressive use cases
		1. Better way to do an established function - algorithmic trading, risk, fraud detection, security
		2. New opportunities enabled by the software - Galway Bay, Neonatal intensive care, Radio astonomy, traffic management

Virtually every field needs this:The system is suitable to build solutions for a variety of domains�Stock market – Impact of weather on commodity pricing or stock prices – demo built to show impact of hurricane on oil assets in the Gulf of Mexico
Natural systems – A university with access to US Weather satellites and unmanned aerial vechicles wants to build a realtime wildfire analysis and monitoring system that can detect smoke from wildfires, and task satellites and UAV’s to monitor fires and direct firefighters.  Several organizations are looking to better understand watersheds and oceans to predict weather patters and manage fishing stocks  �Transportation  -- Real time fleet management is one application  Another is integrating vehicle traffic information with subway, train and taxi information to improve transit operations�Manufacturing – IBM Burlington used System S to automate analysis of chip testing to improve yield
Health & Life sciences – by correlating information across neonatal monitors, detection of systemic infection can be discovered 6 to 24 hours earlier than experienced nurses.
Astrophysics and Radio astronomy– Detection of transient events and imaging remote universe from an array of radio telescopes – a worldwide $2 billion USD multiyear effort�Fraud prevention – Detecting multi-party fraud and finding fraud faster can result in less fraud
Law Enforcement – monitoring cameras to detect faces and then do facial recognition can be used to find criminals 


! . E.-:‘
High Volume of data: faster than a database can handle QQ@

Complex Analytics: correlation from multiple sources and/or signals;
video, audio or other non-relational data types

Time Sensitive: responses required in under a millisecond

© 2010 IBM Corporation



Enable real-time analytic
applications

Continuous ingestion
Continuous analysis

“What is Continuous results

happening how
that requires
continuous
analysis and

Extreme event volume

Millions of events per second

Extreme speeds

rapid << 1 ms latency for “true-real time” response for
response?” o some workloads

Extreme analysis

Simple and complex data types processed with
simple filters and rules up through arbitrarily
complex processing

Extreme flexibility

New analysis can be deployed on-demand
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Stream ComputingWhy now? 
Explosion in information events
Cheap processing
Need for real-world awareness
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Stream computing represents a critical paradigm shift
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Stream Computing lllustrated

| » Continuous Ingestion 1 Continuous Complex Analysis in Microseconds
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Stream computlng handles extreme volumes and
diverse information and events

Large spectrum of events/data

Structured data Unstructured data

RFID B digital audio, video and image data

network packet tracq twitters satellite data

transactional data news broadcasts

Location data

Weather forecasts

ATM transactions web searches

sensor daNg’

-High usefulness density -Low usefulness density

-Simple analytics -Complex analytics

-Well defined event -Event needs to be detected -High
-High speed (million events per sec) volume (TB/sec)

-Very low latency -Low latency
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High Performance in 3 Critical Dimensions:

Throughput, Latency, and Scale

Scalability
* A single Streams instance can exploit more than 1000 cores

« 125 servers are supported per instance

Baseline throughput (number of messages/second)
* 1.0 32-bit = 421,538 msgs/sec
* 1.0 64-bit = 417,622 msgs/sec

Sustained data rate of 1 million messages / second

* 6 node system can process at 1.3 million msgs/sec

Latency for a two operator application can be much less than 1 millisecond
» 1.0 32-bit = 116 microseconds

* 1.0 64-bit = 107 microseconds

« Significant additional improvements with LLM/Infiniband tech preview

8 © 2010 IBM Corporation
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The InfoSphere Streams 1.0 Platform

Development Runtime Tools and Technology
Environment Environment Integration

i

=
InfoSphere
Streams
L 4

% Front Office 3.0

Streams Studio Scalable stream processing Streamsight,
Eclipse IDE for SPADE runtime Built-in Stream Relational Analytics,
Adapters

9 © 2010 IBM Corporation
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Monitor applications, track and debug data flow
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Administration — Application Management

& Integrated Solutions Console - Mozilla Firefox

Eile Edit Wiew

& -c
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Bookmarks  Tools

Help

| View: | All tasks
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Welcome warrena

Help Logout

e,

IEM InfoSphere Streams Administration

IBM InfoSphe

Jobs:

Refresh list Restart PEs

Cancel job

Set filters...

Job ID Job Name Status User Start Time
o regex Running warrena Thu, Apr 30 2009
1 regex Running warrena Thu, Apr 20 2009
2 regex Running warrena Thu, Apr 30 2009
=2 o
4 btrees Running warrens Thu, Apr 30 2009
5 btres Running warrena Thu, Apr 20 2009
Processing Elements (PEs) for selected job:
Stop PE Restart PE
PEID PE Name Status Host Launch Count
15 btree.PE_BIOP_Mode00.1 Running b0515b09el.hny.distillery.ibm.com = 1
16 btree.PE_BIOP_MNodei0.Z Running boz10boSel.hny.distillery.ibm.com @ 1
17 btree.PE_BIOP_Nodell.3 Running b05z22b0Sel.hny.distillery.ibm.com = 1
18 btree.PE_BIOP_MNodeZ0.4 Running boz201ib0&el.hny.distillery.ibm.com @ 1
19 btree.PE_BIOP_MNodeZ1.5 Running b05z2bl0el.hny.distillery.ibm.com = 1
20 btree.PE_BIOP_ModeZ2Z2.6 Running b0201b07el.hny.distillery.ibm.com @ 1
21 btree.PE_BIOP_MNodez3.7 Running bO501bo6el.hny.distillery.ibm.com = 1
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Over fifty samples for faster time to value

Simple samples:
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Streams Mining Toolkit
(Currently in Beta)

o Streams Mining Toolkit enables real-time predictions and
discoveries as data arrives

« Standard representation for models (PMML)

 PMML models can be generated by InfoSphere Warehouse
» Also generated by other compliant tools (e.g., SAS, SPSS)

 Variety of techniques
« Supervised: data with known results is analyzed to build a profile, or
model to predict results for new data
« Unsupervised: data is analyzed to discover interesting similarities or
groupings

* Predictions can be made seconds, hours, days, ... before
actual results can be known

© 2010 IBM Corporation




Streams Mining Toolkit

e Classification

Age

® e © you no
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@ @
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 Predicts whether a record belongs to a certain class

« Which type of vehicle part is most likely to fail?
* Is this employee likely to leave?

« Algorithms: Decision Trees, Naive Bayes

 Regression
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* Predicts the quantity or probability of an outcome

* What is the likelihood of heart attack, given age, weight, ...?
» What is the expected profit a customer will generate? o
» What is the forecasted price of a stock?

,’/
/

v/

« Algorithms: Logistic, Linear, Polynomial, Transform —

15
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Presenter
Presentation Notes
Supervised mining techniques- analyzes records with known results, and builds a profile, or model.  That model can be used to predict or classify the result for new records.
Classification- predicts whether a record belongs to a certain class- Which type of part is most likely to fail?- Is this employee likely to leave?
- Decision Tree - a tree-like graph where values can be tested to predict a result
Naive Bayes - simple probabilistic classifier based on applying Bayes Theorem with strong independence assumptions

Regression - used to predict the a quantity or probability of an outcome.- What is the likelihood of heart attack, given age, weight, ... ?- What is the expected profit a customer will generate?- Logistic regression - used to predict probability of an event by fitting data to logistic curve, and may be based on several predictor variables.  Used extensively in medical and social sciences, marketing, retail, ...Linear regression - models relationship between predicted value and known values is approximately linear.  Used for trend lines, epidemiology, finance, environmental sciencePolynomial regression - models relationship as a polynomial.  Used for nonlinear phenomena, such as progression of epidemicsTransform regression - iteratively combines stepwise linear regression with nonlinear transformations 
Clustering - gain insights into common characteristics of various groups, or to identify groups with common characteristics- What are the properties should I expect various types of servers (e.g., database, application, ...) to exhibit?- Which healthcare providers may be submitting fraudulent claims?Demographic clustering (voter scheme based on similarity measuresKohonen clustering - neural network based on self organizing map (SOM)


Streams Mining Toolkit '

e Clustering N

] [ oz 0.2 0E aa 1 1.2

« ldentifies groups with common characteristics, or properties of
similar groups

« What are behavior-based properties of various types of servers
(e.g., database, application, ...)

* Which healthcare providers may be submitting fraudulent claims?
 Algorithms: Demographic, Kohonen

* Incremental Learning

* Learns model incrementally, as data arrives

* Is the data being received drifting from the model?
* Should | use a model based on more recent events?

« Algorithms: Incremental decision tree learner, ...

16 © 2010 IBM Corporation
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Stream Computing in Telecom Sector

Customer Application Requirements Integrated Solution

Revenue Assurance, Business Intelligence, From data-in-motion to data-at-rest,

Fraud Management ... and back

Real-time Call Detail Record Processing IBM InfoSphere Streams

* Mediation, standardization

IBM InfoSphere Warehouse
 Incremental KPI computation

IBM Cognos Now!

. P ing for BI licati
reprocessing for bl applications IBM Research: SNAzzy

Cost-Effective Analytic Solutions
» Churn Prediction and Prevention

Real-time Complex Analytics

« Context driven multimodal advertizing * Proactive business intelligence

 Fraud detection and prevention - Excellent scaling

Real-time Dashboarding
« Complex KPI monitoring

-

© 2010 IBM Corporation




Telecom Data

Call Detail Re

KPI Monitoring

Churn Prediction Model (call pattern based)

alue Prediction Model
ork analysis based) |

Joint Churn Prediction

SNAzzy Model

- Social Network Analysis
- Customer value extraction

h Construction

Preproc
CDRs

- Complex Decision Tree

- Calling patterns/ user contracts

© 2010 IBM Corporation



(In Progress, Research)

* Brings geospatial information
processing capabilities to
InfoSphere Streams

 Functions and operators to analyze information and
relationships about geographic features

« Computing distances between shapes (points and polygons)
« Shape containment
* Finding closest shapes for a given location.

« Computations keep the data in the unprojected form

* i.e., assumes figure of the Earth is an oblate spheroid

© 2010 IBM Corporation
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Intelligent Transportation "¢

InfoSphere
Strea
<

Multimodal Data Streams
« GPS

* Counts, speeds, travel times

* Public Transport

e Pollution measurements

* Weather Conditions

Archiving of cleansed data

GPS

i Data :
Real Time Traffic Monitoring , Streams |
Real Time Traffic Information
(Multimodal) Travel Planner

Web Warl?ezt:use
Only 4 x86 Blade servers to process server
50,000 GPS probes per second v v

Google Offline
Earth statistical
© 201( analysis
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Rules on Streams (In progress, Research)

Stage 1

RuleApp

|y
J oL storage

SPADE

JRules UBOP starts a JVM, which
contains rule execution server.

Uses Java UBOP

Schema mapping processed at run-
time.

© 2010 IBM Corporation

Stage 2

RuleApp
storage

l Translate

SPADE

JRules automatically translated to a
SPADE program

Does not require Java

Transformations included in
generated application



Information On Demand
Integrated Alert

Management
Interface

- 4. Change or

add Surveillance
rules n

Prioritized
Case Management

1. Capture market '
and trade data
PMML Model
b

4 7 p
_ _ . Deploy
[ ]
Historical D new models
Y SYsen
- :
U Deep data gg/a;(jt:enmg
mining A
model S 35
e &

6. Apply data oY
mining to building
discover new 1

Vision: Stop or delay
suspicious activity

models and
relationships [aked
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Streams Graph Toolkit (In Progress, Research)

e Various operations over graph structures

* interconnections of nodes and edges

« Key Components

« Graph Aggregate will compute aggregations over moving
windows of streams of graph edges

« Continuous/spot queries over distributed graphs

 Temporal Graph captures temporal relations (edges) between
entities (nodes)
* Nodes: IP addresses, Event names, Subnets, Email IDs, ...
- Edges: Entity ‘B’ typically occurs soon after entity ‘A’

« Graph characterized by proximity gap (k-value) which specifies the
proximity relation

© 2010 IBM Corporation
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Time Series Analysis (In Progress, Research)
Data in motion, data at rest

InfoSphere

Stre

=
@

Iw 'S AW

I ET S
T T I
T b e et 1 | Wi i
R s

TSAW toolkit developed by
BAMS Research Team,
Gregorz Swirszcz 3
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Predictive Analytics using InfoSphere Streams in a neo natal
ICU has potential to detect life threatening conditions up to

24hrs earlier
 Real Time analytics and correlations

on physiological data streams r l IOI’ I '

* Blood pressure, Temperature, EKG, el
Blood oxygen saturation etc.,

 Early detection of the onset of
potentially life threatening
conditions

* Potentially up to 24 hours earlier
than current medical practices

* Early intervention leads to lower
patient morbidity and better long
term outcomes

 Technology also enables physicians
to verify new clinical hypotheses

25 © 2010 IBM Corporation
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Information On Demand

Summary

e Streams enables

e Continuous, scalable data analysis
« Single Streams instances of up to 125 servers
* Wide variety of analytics over a variety of data types

 Full data analytic lifecycle management

 Extends and complements rules-based approaches

« Data mining approach enables models to be data driven,
higher accuracy, and automatically updated
« Alleviates full dependence on expert formulated rules

« Higher accuracy and prioritized alerts reduces analyst
workload

© 2010 IBM Corporation
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