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Challenges to Effective Event, Alert & Incident Management

« Customer are noticing problems before we do

« Too many non-service impacting events & related
incidents

« Silos of experience and information

* Tools not well integrated

 Difficulty identifying the root cause
 Long mean time to resolution

e Rising labor costs and limited resources

Datacenter

pplications System Network ~ Mainframe  Storage Voice Security Power
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Operations Staff Lack the Context Needed to Rapidly Identify, Diagnose
and Resolve Events/Alerts & Incidents

 What is the root cause event/alert or incident?
e Has a service been impacted?

Who owns the issue?

* Have any changes occurred?

 What is the correct workflow?

* What tools are needed for troubleshooting?

Operations Workflow

Raw Events F_’r_oblgm Diagnosis Resolution
Identification

Lack of context is the primary reason for longer MTTR!
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MTTR Example: Quantifying the impact on Operations
[] Manual Steps

[ Operational Tools

Bl Operational Impact

4 Y 4 A Y4 Y Y Y Y Y4
Identify the Isolate Look up ClI Look up Checl_< R Check if Cl Check Document
. . service . . Open & . Take .
problem problem location & | contact info . ison tickets for Log into Cl : resolution
impact & document corrective
across from support for Cl : scheduled past 30 . to run test. : & close
: . config. : Incident. . action :
silos. symptoms. info. owner. maint. days. . (5 min) : Incident
wmnxa) | Gmn | @mn | @mn | %S| ann | @mn | M0 Gmin) |5 min)
N N N \_(4min) A N N . S\
3 Domain Domain (x) Inventory / CMDB or Maintenance Service Service Element Knowledge Service
Monitoring Monitoring CMDB / Discovery CMDB Tracking Desk Desk Mgmt Mgmt Desk
Tools Tool Asset Tool Database System System

High event/incident/call volume
# Manual Steps: ~11
# of Tools: ~11

Problem

Raw Events Resolution

Diagnosis

Identification

Operator Time: ~68 Minutes
MTTR: ~48 Minutes

Customer Satisfaction &
Revenue: Impacted

48 Minutes
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Addressing the four phases of Operations Workflow...

Raw Events

— How do I integrate and consolidate for improved end-to-end
management?

— How do | reduce the number of raw events & alerts?
Problem Identification

— Where is the problem across domains?
Diagnosis

— How do | prioritize between problems?

— What caused the problem?
Resolution

— How do | resolve the problem?

— How do | automate the process?

Problem

Raw Events Diagnosis Resolution
Identification

Operations Workflow
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Consolidated Operations Management: Single Pane of Glass
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Consolidated Operations Management: Datacenter view

ﬁ logged in as: Netcool Administrator | [Equibes view

[ Executive View Operator View < %o Application View
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Consolidated Operations Management: NOC View

logged in as: Netcool Administrator | | Equities View

o e fES Y

| En ’
ACuE
|eacs | 10000 | 10000 @ 10802 151K @

Availability | Latency

&g | @g | man
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5 Backbone «

lnfa
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Tunnet* — aug max | sum
ALCME
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COM: How do | reduce the number raw events & alerts?

Raw Events
# Events , B=—
>10M
>10k
>1k
Problem
Identification
>100
Event consolidation Event Filtering, & Auto Clearing, Transaction,
across IBM &.3rd party ~ Suppression De-duplication, & Application &
monitoring State-based, Device- Topolt;aggABased

based & Programmatic
Correlation

Problem , , .
D Diagnosis Resolution
|dentification

P I AN Z 2 010 ‘ F‘ Meet the people who can help
u Se ’ A advance your infrastructure




b

Reducing False Positives & Noise Through Predictive Analytics

Predictive Events

A~

|
J

Predictive
Trendin
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Dynamlc 10% Errors ChA) R Tlrge et History Local External All
Threshold | | | || 7€ L AL L ] L
Baseline Peaks Transact. | | Memory | |Bandwidth CPU I[;];rtgiit?:n Space 3 Party
Norm

]
| |
: DEVE] Knowledge :
[ \Warehouse Libraries :
|
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Problem Identification: Where is the problem across domains?

* Challenge: How do | isolate the problem across silos/stack?

« Solution: Leverage context from external tools.

1. access dependency info from discovery tools or CMDB

2. identify source of problem across domain

3. suppress symptomatic & sympathetic events

* Potential Time Savings: 10 minutes across 3 staff = 30 min

Is there network problem
impacting the server?

If yes, then suppress up
stream alarms and
leverage network RCA.

-

If not - is there a
problem with the OS?

=
=g =8 1 [
=

=6 OE
L] W1

= =

=
=

If yes, then suppress
application alarms & leverage
systems diagnostics.
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If not - is there a
problem with an app or
transaction?

—_— =

If yes, then leverage
application or transaction
RCA.
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Diagnosis: How do | prioritize between multiple problems?

Operations staff need to know: Normal Event
= |s it service effecting? Ci Summa Last Occurance
= |s it a key business service?
= How many users/customers are impacted? Applications /| ypg  Inventory/  Service
= |s there an SLA for this service? paabases > Asset ;ef;
D £ 2
Event Enrichment with Context: Lz w = Eﬁ
= Service, customer or business impacted \ \ / /

Service level agreement (SLA) details

Cl location i 1S
Cl owner & contact details e
Vendor support details /

I Summa Senvice Location 4 Contact Last Occurance

Enriched Event

PUI ANZ 2010 E Meet the people who can help
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Diagnosis: How do | prioritize between multiple problems?
Contextual-Correlation:

= Severity classification and escalation based on business impact

- Automatically identify which events affect which services, and prioritize or escalate events
based on the highest downtime cost. Similarly, events can be prioritized based on SLA
commitments and other criteria.

= Suppression of non-service impacting events

- Automatically suppress events that are not related to a critical business service, or filter
them into a separate view.

= Filtering or suppression of maintenance events

— Automatically determine which events are maintenance events and filter them into a
separate maintenance view while suppressing symptomatic events.

CMDB Collect Context Classify Events Suppress Events
P . W
¥
1:»; it Summa Last Occurance
N d _____—" Sevice Impacting

=P  Non Impacting

Maintenance

Tracking > Maintenance
§ / =  Maintenance
1‘:' — \ Maintenance
N

(
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Diagnosis: What caused the problem?

Monitor for changes in

° 0
Up to 80% of problems are caused by change CMDB, Discovery, Asset tools

— Has a configuration change occurred?
— What is the Change Record # and details?

— How do my changes relate to my problems? . <
CT T P,
« Contextual-Correlation g
— Time-based correlation of change to status/performance = =e mg (=
events = =8 -
g =

Automatically compare state and performance events to recent change events to
create a new event or incident ticket that includes all the details needed for resolution

Generate new change event

Cl Summary Semice Location Contact Last Occurance

WinSrr-2301 |Change Record: CR 1184 - CPU Allocation | Equities Trading | NY'01, 34th FI, Rack 5, Slot 3 | Mike Smith 410-555-0987 | 2/10/2009 9:05
Correlate health events with changes & create new enriched event as probable cause

Cl Summal Senice Location Contact Last Occurance

PulseANZ20107% 4"
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Diagnosis: What caused the problem? Predictive Pattern Recognition

Policy engine checks for related events for prior known problem. If all three are

Pattern present, it then creates a new high severity event flagging as probable service
AU impacting root cause.

Enriched
Event

Event
Details

Event
Type

Time

Line

PulseANZ20107% 4™ N——
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Resolution: How do | resolve the problem?

« Operational tools may hold the clue...
— Have there been any related incidents recently?
— Is this a ‘known problem’?
— What was the resolution?

View contextual intelligence from anywhere

Service Desk

Operator View
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Access Valuable Information with Context-Driven Intelligence

Collects Data
From Any IBM
& 319 Party
Source:
Databases,
Flat Files,
Message
Busses, SOA,
CMDBs...

Access
Knowledge
Libraries,
Trouble
Tickets,
Config,
Details and

more.

PulseANZ2010%

[ Executive View

__ Applcation View N

logged in a5 Netcool Administrator | |Equities view =]

Operator View

|_Configuration Management _ _ SR _ i |

Contact Detals J «

processes thal are down are called

EVENIALELE SIS SR application will bé& running with old data

Server Type Operating System IP Address Contact Group Role Details
d02rdb 108 Pseafias AlX 04574171 Ima Loof DBA Southbury Cell: 567-890-2134
Purpose  Application Location B il
DB2 CCE Southbury Kenvin Morris CCE DPE Cell: 567-989-9898
Pager. 545-555-5665
|_Change Man J « Ken Knapp SDC North AVM | Office: 536-535-99
Recent Changes  Risk Scheduled Start = Scheduled End Abstract Pager 535-333-5335
848981 Medium 08-10 21:00 06-10 23:00 APAR Updates
848324 High 06-11 15:00 06-11 19:.00 Disk Replacement ManageNow Queue NUS_N_DBA
|_Knowledge Library ol
Managehlow Command
Far Service Impact Impact Statement Center Customer
Sales Oul Reporting and Tracking- If the SORT application Is not available,
froa:rgs?;es ::t&:!:np.g;ag :'::UN business partner incentive payments and IBM sales rep commissions will be
('STAG;' agg samri the DPROP delayed. Business Partner and IBM users will experience a significant workload Poliahksansie AHE IBM
; increase and Business Partner satisfaction will decline. Currently, the site is 9 P S&D

available, however, with the DPROP applications not functioning. the SORT

£

HNode Summary

Tally Severity Customer LastOccurrence

Launch in
context and
trigger
automations

in context.

d02rdb 108 southbury.ibm.com DVC Failed - Pings Complete: Timed out 02 5 Lenovo 1162579115
Event based aftribute IsmicmpStatusRules of template Host and
002rdb108.southbury.ibm.com senice d02rdb108 southbury ibm.com has value Bad 1 5 1182525167
§ - Overall Attribute of the Application tag of
Application:DB2:d02rdb108 southbury.ibm.com DB2:d02rdb108.southbury.ibm.com is Bad. 1 5 1162525167
) ) Host children of DB2:d02rdb 108 southbury.ibm.com
Application:DB2:d02rdb 108 southbury ibm.com (002rab108.SoUthbury ibm com) are Bad 1 5 1162525167 |
402rdb 108 Southbury.ibm.com g;zra:l Altribute of the Hos! tag of d02rdb108.southbury. ibm.com is 1 5 1162525167
Application:DB2:d02rdb108.southbury ibm.com Overall Attribute of DB2:d02rdb 108 southbury ibm.com is Bad 1 5 1162525167
d02rdb108.southbury. ibm_com Overall Attribute of d02rdb 108 southbury ibm.com is Bad 1 5 1162525167
-]
BT R0 -,
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ow do | automate this? Context-driven Automations

Identify Service Impacting Events Add contextual information

___ Node | Summay | LestOcowance

Service Device Contact SLA
Name Location Details Details

(CMDB)

From Ul, right-click to view data from

Automate steps in Right click to execute any source in integrated views

workflow/processes

external actions B —————— = m&
—— L] _J_ = ; ...-E.. ]
‘Cﬂ.nﬁguratl.pn Info ~ Contact -

Assign Owner S— e iy

Lo 17 ] B
O T T e e n

~ Change History =

Email/Page/Message

R
e e b

Restart App Service

T S e e s P o S it FORRT e 8 v e

e ;f.P}-ob"{m‘EEL&@WﬂH:HLSEN e

ey

Restart Server

Provision

it it St eSS it
e 118 s, e |

Open Trouble Ticket

A ] T e
e e, e -

i 1T B Bl W el b e o el i o T ol | b, o o m B

A LI iy e = T oy o

==
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Resolution: Auto-population of context into Incidents

IBM
Service
Desk

Support staff can:

* Leverage the same contextual
intelligence & views as Ops staff

= Log in once and access
additional information, from
specialized tools.

=  Select from their own set of in-
context automations.

3" Party
Service
Desk

Automations can include:
= Log in to configuration items
= Run tests on configuration items

= Trigger automated corrective
actions

= Automate change requests or
provisioning steps

= Close incidents & autoclear events

Note: Automations can be
defined in a way that
enforces an organizations

Applications/ CMDB/ Inventory/ Knowledge . ..
Databases Discovery  Asset Library specific workflow policies.

I UIseANZ 2010 i’l | : Meet the people who can help
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MTTR Example: Quantifying the impact on Operations

1 Manual Steps

[1 Operational Tools

B Operational Impact

Y Take

Loginto Cl | corrective

to run test. action

(was 5 min, (was 5

now 1 min) | min, now 1

\__Min)
3 Domain Domain (x Inventory / CMDB or Maintenance : : Element Knowledge :
Monitoring Monitori|(1g) CMDBr}; Discovery CMDB Tracking Sgg\gﬁe Sgg\gﬁe Mgmt Mgmtg Sgg\gﬁe
Tools Tool Asset Tool Database System System

= # Manual Steps: ~2
# of Tools: 2
Operator Time: ~5 Minutes

MTTR Time: ~2 Minutes

Raw Events

Problem

Identification

Customer Satisfaction & <
Revenue: Not Affected

PulseANZ2010% 5%

Diagnosis

Resolution

2 Minutes

Meet the people who can help
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Common examples of realized value

US-based bank:

“‘Now we immediately see everyt
highest transaction frequency; lo
activity or service level trends”

»60% reduction in time spent
incidents

Labor Efficiency
& Cost Reduction

hing from the ATMs low on cash;
cation density to the diverging

investigating and managing

Improved MTTR

European Cable Provider:
“Prior to Tivoli Netcool, manual searches took eight to 12 minutes per '

alarm and one hour of staff time per day to calculate the impact. With this
step alone, we achieved a time reduction to one minute per alarm.” p

»Can roll out new services to gain a competitive advantage, using
the same headcount

US-based airline:

»Saved over $300K in outage avo
months

“We can now trace root causes quickly and easily; transfer
information across related systems, including help desk”

Improved Asset utilization
idance in 1st three & planning

Event/Incident/Call
Volume Reductions

Large US Telco:

“Technicians were troubleshooting one-hundred to four hundred
trouble tickets a day, only to find out there was no issue with their
equipment”

»Reduced ticket volume by 50% from advanced correlations

I UIseANZ 2010 i’l | : Meet the people who can help
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North American Bank

Challenges:

What ATMs are low on cash?

Which have the most frequency of
transactions?

How many other ATMs are in the area.

=

|\Brokerage

o

IT Operations

King :'A |
>
M Business & I Intelligence
. ITEvents &3 e

*/ —

2§ &

. 20 Milion - Retail:
g‘\tle'\t/"lnlt”slfgay* . Events/Day*. 1egs ATMs
¢ 400M ATM Trans/Mo
* 6k Retail Centers
* 500 Apps
« 18k Servers
* 180 Mainframe MIPS
« 50k Network
« 4 Billion Web Site Hits

Business User

&

_f_. 4 L__.’
T

Intelligence

Trading:

» 10k Servers

* 11k Databases
» 65k Network

* 400 Applications

PulseANZ2010% 5™

Major Accomplishments:

* Highlight ATMs low on cash; highest
transaction frequency; location density

« See diverging activity or service level
trends

* Notify LOB, stakeholder 30 minutes
before service affecting.

« Event reduction of 1000:1

— automated aggregation, filtering
correlation
« 60% reduction in time spent investigating
and managing incidents

— improved handling procedures and
integrated investigation tools

Meet the people who can help
advance your infrastructure



Global Airline

Challenges:

* Which kiosks and ticket readers are in the
highest traffic areas?

* Dispatch my support staff according to usage
volume.

* 10,000 network devices, 600 servers, over
1,500 workstations, 730 electronic ticketing . o _
kiosks and thousands of other business- Whether it's a kiosk out of paper at LAX, or virtually all

related devices in airports around the world the airports in the Northeast Corridor losing power at
once, Netcool gives you the ability to get on top of

outages before they get on top of you,”

Major Accomplishments:

e Correlate business impact of alerts
from affected systems
— Gate boarding pass printer out of
pali)er at Dallas-Ft. Worth at 11 AM
Wi

affect upcoming boardin .
procedures, needs immediate service

— US NE Blackout of 2003: received
‘power supply affected’ alerts before
knowledge of the blackout

« Trace root causes quickly and easily;
transfer information across related
systems, including help desk

* Over 80% of alerts either suppressed
or auto-closing

I 2 O 1 O ‘ ; . Meet the people who can help
Se " C advance your infrastructure
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Best of Breed Monitoring & Intelligence artner&OS

e« Transactions:

— Internet, FTP, DHCP, Windows...
 Applications:

— SOA, J2EE, ERP, CRM, Email...
e Systems:

— Virtualized servers, Windows, Linux, Unix,
Oracle, DB2, Sybase...

 Networks:

— MPLS, VPN, OSPF, Transmission...
e« Storage:

— SAN, Backup & Recovery...
 Mainframe & Midrange:

— IBM z-series, p-series, i-series...
«  Security:

— Intrusion Detection, Firewalls, Physical,

Desktop, Logs, Wireless...

 Voice:

— IP, PBX, circuit-switch
 Business Activity:

— Application logs, database changes, business
events, event bus messages

PulseANZ20107% §%

Observer

| Slowest Transaction Times j «
Rank  Transaction Ayarage Response Time (ms) '
1 Ipayiwebiserdetlonin [
? Ipaynwebis arvetlonkup ] 64,433
1 ipaywwebiaddressisp |
4 Ipayrwehisardattauth [ 51,409
5 Ipayriwebiredirect jsp I 240
| CPU Usage ] « [DiskSpace ] «

FRRNERRRRERRRRNRYND

Broadest scope
Leverage existing tools
Extend monitoring for new domains

Replace Ineffective tools

Meet the people who can help
advance your infrastructure
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Broadest Discovery & Mapping Across Domains

* Broadest Discovery
- Layer1 -7
* Robust Dependency Views

— Application, system, network,
mainframe...

— More than any other vendor
* Deep configuration details
« Change tracking & reporting

“80% of problems are caused
by IT changing something”

* Integrated with event
management for faster MTTR

PulseANZ20107% §%
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Why IBM?

¥ MARKET LEADER: Gartner ‘magic quadrant’ leader for event management and
OSS Observer market leader

¥ FLEXIBILE VISUALIZATION: single-pane-of-glass with customizable role based
views filters, charts, graphs and topological displays across IBM Tivoli & 3" party
tools for improving return on investment

M INTEGRATION: Delivers the only solution with common visualization, navigation,
security, data warehouse & reporting

¥ INTELLIGENCE: Broadest breadth of IT coverage — thousands of probes and
monitors - for reducing mean time to resolution with automated analysis

i EXTENSIBILITY: Trusted scalability for growing environments — millions of events
per day -- with extensions for Business Service Management & Service
Management initiatives

¥ PROVEN: Proven technology with thousands of customer implementations
worldwide - used by Enterprises, Utilities, Financial Services, Service Providers
and Governments.

I 2 O 1 O ‘ ; . Meet the people who can help
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Automate steps in

uestions?
Q &S

Runbook
Automati

AW,

- |
|

Business User

G
F‘ Inteligence & S O

& 2% ITEvents &
s o
il 20 Million
54 Million .
Events/Day" . Events/Day

Applications CMDB Inventory Knowledge
/ Databases Asset Library

Problem

Raw Events Diagnosis Resolution
Idantifination
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IBM Tivoli Netcool/Impact v5.1.0 — Release Highlights

Filter Range Overlap Analysis Result:

= Enhanced usability

MNOTE: Your current event matching choice

is "Stop testing after first
match".

Color code .
= Enhanced Operator View - Real-time, dynamic web interface :Eiggg% ;Etvé’;h”;d:'f Hosring ranae
enables view-based commands including: T
* New Ajax smart tags, Authentication, Failover

+ Tivoli Integrated Portal and Tivoli Enterprise Portal integrations _-_
» Easier to set up and maintain automated actions

Severity = 0

Severity < 5 S EPelia
= Policy editor enhancements EAT— s
= Ajax-based editor replaces applet
= Auto-save, color coding, line numbers, function auto-complete
Enhancements to Web Services/SOA capability

— Upgraded Web Services libraries to ensure compliance with latest
standards

— New Web Service and XML Wizards streamline policy creation
= Added Flexibility and Time to Value
= Data access enhancements == I —

= new ‘ready-to-apply” integrations including ITM, TEC, TSRM; Netview - e ——=

for zOS, Webtop; new Omnibus Event Listener, and Web Services el
enhancements | s

= Performance e
= Policy Engine enhancements —

= Process events 3.5x faster than previous versions —

« Autonomic thread tuning —e

+ SQL filter optimizer add efficiency

« Added platform support
— Linux on z, Windows 2008, AlX 6.1, Native 64-bit, VMWare, Solaris Zones

PulseANZ20107% §%
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Impact Platform Support — Available Today

Vendor Operating System Architecture Version Virtual
Sun Solaris 8 Sun Sparc 32-bit 3.1,4.0
Microsystems Solaris 9 Sun Sparc 32-bit 3.1,4.0,5.x
Solaris 10 Sun Sparc 32/64-bit 4.0, 5.x Zones
IBM AIX 5L v5.2 PA-RISC 32-bit 3.1,4.0
AIX 5L v5.3 PA-RISC 32/64-bit 4.0,5.x
AIX 6L v6.1 PA-RISC 32/64-bit 5.X
HP HPUX 11iv3 PA-RISC 32-bit 3.1, 4.0, 5.x
RedHat Linux 3.0(AS) Intel x86 32-bit 3.1,4.0
Linux 4.0(AS) Intel x86/IA/PPC 32-bit 4.0, 5.x VMWare
Linux 5.0(AS) Intel x86/IA/PPC 32/64-bit 4.0.2, 5.x VMWare
Linux 5.0(AS) z/Series 31/64-bit 5.x
Novell SLES 9 Intel x86/IA/PPC 32-bit 4.0, 5.x VMWare
SLES 10 Intel x86/IA/PPC 32/64-bit 4.0, 5.x VMWare
SLES 10 z/Series 31/64-bit 5.x
Microsoft Windows 2000 Server Intel x86 32-bit 3.1,4.0
Windows 2003 Server Intel x86 32-bit 3.1, 4.0, 5.x VMWare
Windows XP Professional Intel x86 32-bit 3.1,4.0,5.x VMWare
Windows 2008 Server Intel x86 32/64-bit 4.0.2, 5.

Browser Support:
— Microsoft Internet Explorer 6.x, 7.x
— Mozilla/Firefox 2.x, 3.x
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Cable Provider
Challenges:

* Increase responsiveness to network events

« Streamline manual steps required to address
each event

* Increase efficiency of external service staff

e Poor service quality due to: “Prior to Tivoli Netcool, manual searches took eight to

o |neffective prioritization of events/alerts twelve minutes per alarm and one hour of staff time per day

. 1 t fail tri red 10 hiah-prioritv alerts to calculate the impact. With this step alone, we achieved a
System 1ailure I_gge e Igh-priority . time reduction to one minute per alarm.”

* Manual effort required to complete fault analysis

IR '/ Accomplshments

Service Sevice Device Contact oA « Competitive advantage: can roll out new
i e st Detals Detals services, using the same headcount

* Lowered operational costs, reduced
mean-time-to-repair SMTTR) problems
and met service level agreements

p— — * Reduced event volume by 10 times to cut
1]
< . Netcool/Impact server :_“:- Support COStS
——— « Rapidly respond by enriching the alert
- N T report with locations, service type
oo € 3 ¢ ) - information
1 mﬂ. N Nowr/ N _ « Automatically solve specific problems
z - R e based on business policy
Applications or 3 Spreadsheets or : :
e CDB | '“SVyesTef;rf]y Service e » Reduced service degradations

experienced by end users
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Large Telecommunications Company

Challenges:

« Limited, isolated event information
* Manually open and update tickets
— Human error added confusion and delay

* Numerous technicians independently
Ferformm the same troubleshooting
asks on different circuits

« High levels of unproductive hours testing
trouble tickets
— 50% of trouble tickets are not true problems

Service Desk Operations Center

Major Accomplishments:

* Enrich events with service level commitments
and impacted customer info
* Automatically open and update tickets
— 600 to 800 tickets opened daily

 Remove unproductive people hours with
Senics {— Device Contact Details s automated test and resolve
— 100’s “non-issue tickets”
— Avoids errors and reduced MTTR
« Correlate new events with existing trouble
tickets

— Eliminates redundant work
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Trademarks and disclaimers

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are
trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries./ Linux is a registered trademark
of Linus Torvalds in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, or both. IT
Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of
Government Commerce. ITIL is a registered trademark, and a registered community trademark of the Office of Government Commerce, and is
registered in the U.S. Patent and Trademark Office. UNIX is a registered trademark of The Open Group in the United States and other countries.
Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both. Other company,
product, or service names may be trademarks or service marks of others. Information is provided "AS IS" without warranty of any kind.

The customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have
achieved. Actual environmental costs and performance characteristics may vary by customer.

Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly
available sources and does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are
taken from publicly available information, including vendor announcements and vendor worldwide homepages. IBM has not tested these products
and cannot confirm the accuracy of performance, capability, or any other claims related to non-IBM products. Questions on the capability of non-IBM
products should be addressed to the supplier of those products.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Some information addresses anticipated future capabilities. Such information is not intended as a definitive statement of a commitment to specific
levels of performance, function or delivery schedules with respect to any future products. Such commitments are only made in IBM product
announcements. The information is presented here to communicate IBM's current investment and development activities as a good faith effort to
help with our customers' future planning.

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 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 throughput or performance improvements equivalent to the ratios stated here.

Prices are suggested U.S. list prices and are subject to change without notice. Starting price may not include a hard drive, operating system or other
features. Contact your IBM representative or Business Partner for the most current pricing in your geography.

Photographs shown may be engineering prototypes. Changes may be incorporated in production models.
© IBM Corporation 1994-2010. All rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

Trademarks of International Business Machines Corporation in the United States, other countries, or both can be found on the World Wide Web at
http://www.ibm.com/legal/copytrade.shtml.
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