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Please Note:

IBM’s statements regarding its plans, directions, and intent are subject to
change or withdrawal without notice at IBM’s sole discretion.

Information regarding potential future products is intended to outline our
general product direction and it should not be relied on in making a
purchasing decision.

The information mentioned regarding potential future products is not a
commitment, promise, or legal obligation to deliver any material, code or
functionality. Information about potential future products may not be
incorporated into any contract. The development, release, and timing of any
future features or functionality described for our products remains at our
sole discretion.

Performance is based on measurements and projections using standard
IBM benchmarks in a controlled environment. The actual throughput or
performance that any user will experience will vary depending upon many
factors, including considerations such as the amount of multiprogramming
In the user's job stream, the 1/O configuration, the storage configuration,
and the workload processed. Therefore, no assurance can be given that an
individual user will achieve results similar to those stated here.




| How can we avoid business disruption? And decrease
operational costs?

Operational costs of systems and networking are rising
Maintenance costs: $8 spent for every $1 spent on new infrastructure*
* Source: IDC 2007
There’s an explosion in volume of data and information
Virtualization and cloud bring increased dynamicity and change
Unpredictable workload characteristics

Challenge: Improve the assurance of physical and virtual environments
across applications, systems, networks and storage.

Analytics for Service Assurance approach: Add advanced analytics over

operational data to detect problems before they become service affecting.
Move from “reactive” management to fixing things before they break.
Predictive analytics!
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‘ Analytics...
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IBM Research

IBM Research Business Analytics and Optlrmzatlon

= Over 200 researchers with expertise in data Improved profitability through analysis of Bepipyed aperglidnalpldnniry o dSoifpdiing

to run steel plants at several leading Asian steel
rcustomer networks for a major telecom P 9

analytics, operations research, mathematics, and  customer by providing better customer targeting - manufacturers - improved productivity
industry applications of analytics <0 FRET TN wem

v

= Hold 300 patents and have an additional 450 o S
pending on analytics and business applications Fo | . SHeepopimay mainteficnte gllgpf for asit
= Support IBM’s “fact-based” management and - fpréveVailabmity of oll platiorms :
processes in sales, supply chain, and services. = Jr— | ”5*
= Participate with IBM consultants in cutting-edge '_‘:#";; ,-.‘L,,.l

client projects

= Add differentiation through data analytics to
outsourced accounts

* Provide new algorithms to IBM SW products
» Lead in the global scientific community otoded GA vieia ol _
— Over 250 publications in leading plant deployingrdata mirJHEN

Analytics-Driven Solutions for Increased
IBM sales force productivity — increased
revenue and profitability

conferences and journals in recent years anameefiingearnirig _ .
i i Creation of state-of-the art error, correction code
- Fe"OWS at several leadmg prOfESSIOnal technology that'is Jsed in main memory systems

societies of IBM’s, computers i 12

— Successive wins at KDD Cup and ‘ s
INFORMS Data Mining Competitions

Provide analysis of: op'eratiohal risk loss data

(premier competitions) for 36 leading banks from 13 countries -
cross enterprise secure and anonymous data

— Leaders in Optimization Open Source sharing
— Major INFORMS prizes and awards i Centralized control and real-time

; . ) . visibility of the end-to-end supply
— Adjunct faculty at leading universities

chain for'lBM-supply/chain'= reducin M- - a —i= .
inventory - '
e 1 T T
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‘ IBM Business Analytics
Software that Addresses Key Customer Needs

Coanos. InfoSphere prwm ——
software LT software

AN [BEC COMPANY

Key Customer Needs in Business Analytics

Tivoli Applications that package business analytics capabilities, data models, process
< workflows and reports to address a particular domain or business problem

Business Intelligence Advanced Analytics & Optimization InfoSphere

Cognos. Query, reporting, analysis, scorecards Data mining, predictive modeling, &

sortware and dashboards to enable decision other techniques to identify meaningful
akers to easily find, analyze & share patternsto predictfuture events

; @_wrm information for decision making

d Optimization

=

“na

Initiate” Financial Performance and Strategy Management
Budgeting and planning. financial consolidation, scorecarding and strategy
m management, financial analytics and related reporting capabilities to help simplify.

structure, & automate dynamic and sustainable financial performance and strategy

Guardium management practices

optim,

.‘ CLARBITYSYStems
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‘ Breadth of operational analytics for ISM

{11 [N software

If | replace my current When will this asset
blades with xxx, how cax\g::su;r(featirluerégoatnd E fail? j
many more VMs/host can deqradations?

R I run? 9 : -

\ Identify security

EVhat resource is swkj [ problems j
How much energy
will I need? ;

i . Identify and predict

What Icapaé:l)ty will * . faults and performance
need: I Monitor & degradations in the
Dep Oy physical and logical

What happens if | add Man ag e infrastructure
resources?
What if | move

Risks

workloads?

! How do I role my trucks I

SC h ed u | e {Schedule Assets use

Scheduling &
placement of

EWhat roles should | Repo rt &
establish? iNi
Data Mining
workloads
What department
uses the most
resources? What's the best
Scheduling of asset
Are there orphaned ] ] maintenance
VMs? (e.g. in Business Op'“ mize
systems but not 0OSS?) R f
= erine

What is the optimum Best placement of

workload allocation Virtual Machines for

across my virtualized performance, energy,
infrastructure? cost?

— —
Optimize VM placement
during operations
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Analytics in IBM Tivoli Service Management Today

Executive Overview Service Manager View »
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What 1s Predictive Analytics?

Predictive Analytics enable IT organizations to
move from reactive to proactive management of

services, reducing outages and improving
business performance.

"Analytics leverage data in a particular functional process (or application) to enable
context-specific insight that is actionable.” - Gartner

Move the sensing and alerting, and eventually actions to earlier and earlier

Advance warning of service impact, deterioration or outage
Realistic service baselines

Avoidance of expensive and time-consuming false alerts
Detection of service impacts that are not identified by fixed thresholds alone
Swifter diagnosis of certain events and patterns

Identification of the underlying root cause to implement fixes

IDC study: Predictive analytics initiatives show an average ROI
of 145%, in comparison to 89% for non-predictive analytics*

* Source: “Predictive Analytics and ROI: Lessons from IDC'’s Financial Impact Study” paper,
Henry D. Morris

“After we fix the

Problem, then v,
) e set
another thresholg”



Operations challenge: Balancing the need to manage
more with improved service levels & lower costs

“..multi-dimensional relationships between dynamic infrastructure and
changing business services are too complex for IT staff to continue
reacting to event storms and constantly tweaking static monitoring
thresholds.” * * Source: PNA, 2008

“40% of unplanned downtime due to operator error” **

** Source: Gartner, March 2009

Challenge: Can you create and maintain increasing numbers of thresholds
and situations in a constantly changing IT environment? How can you
minimize the number of alerts that operators must handle?

Service Assurance Analytics approach: Intelligent or ‘Predictive Events’ that
result from speeding the ability to detect abnormal trends before end users and
mission critical applications are impacted

Hlld Iike to )

- [0 adjust f
"epeating traffic
Situations”
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Maturation of Monitoring and Analytics

&l —

A=A
A~

Receive trouble
tickets. Fault!
React to user report

FI P pp——

| Frvairdaaniail
N

Static Thresholds

Set reasonable thresholds
thresholds, create alerts
when violated

e, -

Trawmamon  Hebewh  Agpiicslon “',
Loper Layer Lip

Gather alerts
React to events,
before user report

Linear Forecasting
Linear prediction
One metric

Gather &Correlate alerts
React to events,
w/improved RCA

al o4l ||| Ji_>

|

| Y g T i
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Add performance monitor

React to performance
changes

Dynamic Thresholds
Earlier Detection
based on history

Nonlinear Forecasting
More accurate prediction of
single metric
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Monitoring and Analytics Approaches

Where we’re going
sLow latency analysis of performance and wellness data in motion across physical and

virtual infrastructures, from across the service delivery stack (from servers to

hypervisors to networks to applications)
=Advanced univariate, and multivariate predictive analysis

.
13534

13497

“With behavioral learning algorithms that can learn normal behavior during

operation, and react to changes

EF1G

11170

12992

=4 '
| s e et 1 8 mmma

What are the

use cases? ....
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Learning algorithms build a model of relationships between

KPIs

11 " 1 i
DMZ pusiness bata 1. Web server traffic

2. Application memory
3. I/0 accesses

4. Application
performance

Security,
Proxy Servers

Web server traffic,
- application memory,
A ervers and 1/0 accesses
7! trend up and down
together. Application

FIe/Print
Servers performance trends

opposite.

Load Balncing
plication Acceleration

ldentify relationships that were previously unknown.
ldentify patterns in KPI performance between resources.
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‘ Case 1: Identity anomalies that could not be found with
single KPI thresholds

1. Web server traffic

“ DMZ" 1 Business Data

Security, :
Proxy Servers

stable
2. Application memory
rising
3. 1/O accesses stable

4. Application
performance within
normal range

Application
Servers

ldentify emerging
problem, even if all
File/Print

Servers still “ green”
_ LAN Servers
Load Balancing k/ Memory leak!

plication Acceleration

I Identify anomalies you can’t find with single KPI thresholds
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‘ Case 2: Identity problems in resources not in your

management domain * 1,2,3 — Web servers

“DMZ”

Security,
Proxy Servers

Load Balncing
plication Acceleration
Gateways

response times

* Previously uncorrelated
Web servers response
times become
correlated with each
other.

e Problemina
downstream resource in
a different management
domain- SAN errors

2

Business Data

Application
Servers

File/Print

Green stars — Applications

— performance
LAN Servers degradation
« Gateway problems

Identify “outside” problems that will affect service I
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Case 3: Identify problems in use of shared resources

“ DMZ" Business Data

File/Print
Servers

Load Balncing _
plication Acceleration
Gateways

(LAN Servers

Identify resource issues caused by injudicious deployment
of applications on a shared infrastructure

Application performance

(1), VNIC utilization (2)
and DB traffic (3) are
related. More traffic,
lower performance.

Analysis shows: Application

performance degrades,
but VNIC utilization and
DB do not show
corresponding
increases.

Root cause: New

application deployed on
same physical server.
Server I/O being
“*hogged” by other VMs.
Issue identified before
retraining complete,
before service levels
breached
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‘ Streaming analytics engine
I Continuous ||‘ Continuous Complex Analysis in

m Ingestion Microseconds

Processes millions of events per second
Used in finance, manufacturing, law enforcement
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TASP:

R yhutik hiter s #gdo| wif v Az k Ifk #hyhudjhih{ vwlg j#p rglwrulg]j#| vwhp vAEgdol } Igj#p hwalfv#
iurp #k |vifdddgg#yimxkdchgylrgp hgws
X vhvidgdo| wif vier #thdugfyrup ddir s hudwlr gddiehk dy Irxut fur vvikk hiff ax g #ig iudvwax fvxuh
Ohdugvip dvkhp dwlfddbhadwlrgvk Is viehwz hhg#p hwalfvifurvvik | shuyvruv A P v dgg #irwk hust
hdip hgqwvilg #k hitvhuy Ifh#yhdlyhu| #wdfnl
G hvhfwisuredip viehiruhikh |#hfrp hiexvighvvilp sdfwlgjl
Vhggvidgrp do| thyhgwir#p dadjhp hgwifrgvrdivl

Event

Console BSM
TASP
Server VM Network Middleware Application Customer
Monitoring Performance Performance Monitoring Monitoring Experience
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‘ Tivoli’s Predictive Analytics Lifecycle

@1 software
L

R software ar
/’ === Score the software
Import Patterns (e.g. Metrics
Topologies, or
Rfles) Closed loop analysis
Improve customer experience —
Prevent business impacting events EETA software
Increased operational efficiency  Alert & Resolve
Discover Relevant
Patterns
LA software .
Refine
software Collect Metrics and / LTI software
Events
Multi Domain/Vendor
R software
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Techniques

Analytics Landscape Scenarios
Capacity
Historical Pattern Detection planning Streaming
& Model Building analytics
Event to Event
Polynomial Correlation
MD_a_ta RizgesEi VM placement
ning Linear Threshold violation
(Adaptive) .
Regression

Model Building CleiREen Multivariate
Transform Univariate Anomaly
Decision Regression Anomaly Prediction
Granger trees . Forecasting
Modeling Naive Bayes

00

Correlation F_>red|ct|on
Kohon_en KPI Ano_maly Anomaly Using Grgnger
clustering Detection Detection Causality
Demographic
Clustering Association Anomaly inference
Logistic Rule Mining on unmanaged
Regression resources
hased Filtering
w Topology

hased analysi

Topology

KPI calculations :
Correlation

———sssall e ——

Model Building............. Analysis & Scoring................... Prediction
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Methodology: Temporal Causal Modeling by Graphical
Granger Modeling

= Granger causality
o First introduced by the Nobel prize winning economist, Clive Granger
= Definition: a time series x is said to “Granger cause” another time series y, if and only if

regressing for y in terms of both past values of y and x (1) is statically significantly
better than that of regressing in terms of past values of y only (2)

~A yZ1+ B 24 (1)
-

-‘ ,'. -4

yr = Ayl (2)

A Temperatuse {"C)
&u L foo mos

{350 =
| {240 B

I ' | AN f =)
— 1.5} l|1| = ) L4 ¥ ' la00 "
E i Iy X J 'y

= Combination of Granger Causality and cutting-edge modeling techniques provides
efficient and effective methodology for Granger causal modeling of a large number of
time series variables -+~

hf"- T
M\J{NM qullh . |1i 1 | ||Ii t'l A P e 280

© 2011 IBM Corporation




Service Assurance Analytics

. sLeverages IBM Information
e —— 3 Management

! assets to field a state of the art
- — solution

3" Party Event Consoles *Highly scalable and resilient
streaming analytics engine

/ \ sPowerful analytics algorithms,
N\ >/ .
designed to leverage the
analytics engine for extensive
Analytic Algorithm Application scalability
_ _ _ *Highly flexible and scalable
Streaming Analytic Engine data mediation layer providing
K / turn key integrations and easily
extendable capabilities
Mediation _
k / *SNMP and Netcool/Omnibus

‘\ native predictive alerts

4

iz <hme .
A% InfoVista - @W
a Nv'p

NetApp
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Demo Screenshots: Event received Iﬂ
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[+] Example Maps
[+] Reporting
[#] Sysem Configuration
[+] Troubleshooting and Support
[+ Performance
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Investigation
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Adding in Pertinent Events
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Visualize Predictive Analytics in Business Context

BSM helping further drive IT Operations by
aligning Correlated Actual and Predictive
States into Business Reprioritized actions

IT Operations now BT — —

managing from B mEmTen T <:| Visualize Results (TBSM)
r (

the Predictive and
Actual states of

Services. 1
Proactive i » t
Management E_T—
I ——— Add Service and Operations Context
_ (Impact)
_ Integrated Analytics Dashboard o Insert anomaly events
and their associated KPI
e — m— relationships
B I.;_. - — - ﬂa:h
= == — Learn normal be_haV|our and Topology,
S ((REE————— alert on anomalies (TASP) Configuration,
:_:_;1_ 1 - .. _.... : _ - 4 Fau t’
e :I._-_'_.._.'_-- —= ' ' Maintenance
= Historical Real-time Data
— = Data Data

Analytics User Interface

Tivoli's solutions allows you see anomalous conditions priortized for business impact associated with other
environmental data, such as faults, configurations changes, maintenance activities, etc...
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Service Assurance Analytics

Identify anomalous KPI behavior

without any thresholds.

o Leverage existing managed data.

Leverage near real time streaming
analytics to identify complex, multi-
domain interactions and subtle
emerging problems across
domains

Warn users in advance of service
impact, deterioration or outage.
o Learning algorithms which learn

normal behavior, with ability to
adapt to changes

B T A ]

Focus on usefulness of results, not
on individual algorithms.

*Add new algorithms over time, without requiring users to become analytics experts.
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Communities b
® On-line communities, User Groups, Technical Forums, Blogs,
Social networks, and more
— Find the community that interests you ...
¢ Information Management
® Business Analytics

® Enterprise Content Management

¢ IBM Champions

— Recognizing individuals who have made the most outstanding
contributions to Information Management, Business Analytics, and
Enterprise Content Management communities


http://www.ibm.com/software/data/community
http://www.ibm.com/software/data/community
http://www.ibm.com/software/analytics/community
http://www.ibm.com/software/analytics/community
http://www.ibm.com/software/data/content-management/usernet.html
http://www.ibm.com/software/data/content-management/usernet.html
http://www.ibm.com/software/data/content-management/usernet.html
http://www.ibm.com/software/data/champion
http://www.ibm.com/software/data/champion

© 2011 IBM Corporation



	Slide Number 1
	Slide Number 2
	How can we avoid business disruption?  And decrease  			operational costs? 
	Slide Number 4
	IBM Research Business Analytics and Optimization 
	Slide Number 6
	Slide Number 7
	Analytics in IBM Tivoli Service Management Today
	What is Predictive Analytics?
	Operations challenge: Balancing the need to manage more with improved service levels & lower costs 
	Maturation of Monitoring and Analytics
	Slide Number 12
	Learning algorithms build a model of relationships between KPIs 
	Case 1: Identify anomalies that could not be found with single KPI thresholds
	Case 2: Identify problems in resources not in your management domain 
	Case 3: Identify problems in use of shared resources 
	Streaming analytics engine
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Methodology: Temporal Causal Modeling by Graphical Granger Modeling
	Slide Number 22
	Demo Screenshots: Event received 
	Investigation
	Adding in Pertinent Events
	Slide Number 26
	Service Assurance Analytics
	Slide Number 28
	Communities
	Slide Number 30

