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Preview Announcement of IBM Virtualization Engine™

Previews provide insight into IBM plans and direction. Al
statements regarding IBM’s future direction and intent are
subject to change without notice.
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IBM Virtualization Engine Agenda

§ This Presentation Focuses on :
— Priorities for on demand

— Infrastructure Simplification and the Virtualization Engine
— What is the Virtualization Engine?
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Priorities in an on demand operating environment

Business Drivers: Reduce Costs, Deliver Better Service Levels, Respond Rapidly to Business Change

% of respondents rating high

Protecting information assets, confidentiality and data integrity
Infrastructure reliability & availability to support business ops ||| GGG
Maximizing utilization of existing computing resources
Securing exchange of critical business information
Consolidating computing resources to reduce complexity of ops

Simplifying monitoring and management of IT infrastructure
Enabling infrastructure to anticipate, prevent, diagnose and fix problems

Automatically deploying and optimizing IT resources real-time

Infrastructure Management

Source: IBM Corporate Market Intelligence
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Reducing complexity is a journey

- UNIX® OS Server
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Complex

§ One workload per server
§ Disparate management tools
§ Manual provisioning

5 Copyright IBM Corporation 2004 'ON DEMAND BUSINESS"




IBM Systems and Technology Group

Reducing complexity is a journey
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Complex Consolidated

§ One workload per server § Fewer servers and licenses
§ Disparate management tools § Disparate management tools
§ Manual provisioning § Labor-intensive provisioning
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TTT Storage

UNIX OS Server
Management Server

l Windows OS Server

Networking
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Reducing complexity is a journey
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Complex Consolidated Simplified
§ One workload per server § Fewer servers and licenses § Systems managed as one
§ Disparate management to. § Disparate management tool. § Flexible and shared
§ Manual provisioning § Labor-intensive provisioning § Multiple OSs per server
§ Fixed usage assignment § Enterprise workload mgmt

§ Rapid provisioning
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People and Processes

IT Simplification addresses the need to
--» simplify a) the business processes and b) «-
the infrastructure hardware-software
environment .

Business flexibility through integration of
people, processes and information within
and beyond the enterprise.

Simplification through management,
virtualization, creation of consolidated, and
logical view of resources.
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ODOE is based upon the concepts of a Service Oriented Architecture.
Each element is a service that together implement the ODOE capabilities

)

VE delivers Virtualization and Integraied Sysiems Management

Infrastructure Services



Born From IBM’s World Class Virtualization Heritage

IBM
Virtualization

Engine™

ating
ems

Deepening the Integration of IT with Business ...
Reducing Management Complexity ...
Simplifying the Infrastructure ...
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Virtualization Engine Topology

Operations
Management Ul
Administrator’s or CE’s
view into management
applications

(e.g. Browser)

Copyright IBM Corporation 2004

Management Servers and
Managed Thru Servers
The set of single Control points

EWLM Domain Manager
Systems Provisioning
IBM Director Multiplatform
VE Console

Managed Nodes are the endpoints

that run actual customer workload.
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Enterprise Workload Manager

7 Application topology - Transaction Class 'Test TC1' - Microsoft Internet Explorer

Sy e ~asEm  E\utomated Workload Management for
Distributed Heterogeneous Infrastructures

Application topology - Trar tion Class 'Test TC1"
“isw the applications that are processing wark in the class. Click an application to view the servers that are running the
application. Then, click the server to wiew the application instances.

SRS ETENEN ] = =]

8 Manage business process
service levels

8 Improve utilization of IT
resources

Edt View Favortes Tools Hefp
bk - = - D o | QY search = JAgdress B ect_
Google - =l psearchweb - @xsearchsie | g | FaesPank @ - | Foptions
Enterprise Workload Manager Control Center % 2

Log out Help
Domain policy: Activate Test Policy Service policy: Test Policy 1 Activated: 4/15/04 3:07 PM

ies = Service Classes =
New Service Class

Define service class properties. The goal speciied is the initial goal for this service class in all serice policies. 1o edil this goal for a specilic servce
policy, edit the service classs contained within that policy

#MNarme:
[Hot Web Work

Enterprise Workload Manager Control Genter

Average response time Goal achievement monitor - Service class 'Test Processes’
View the goal achievernent status of the class

Description
fastest, most important web work

L

Workdoads:

[Wweb Site Applications |
Goal type: Importance: +*Percent
Percentile Response Time = Highest > i85 % (1-99) LA

[p8-000]

Hours.  Minutes: Seconds: Milliseconds 000
0

Time
(] | oo 02 000 2000

Cancel

&

oy o
rvice:

4.000

3.000

2.000

1.000

Lol T T T T T T T

10:04:00 AM 10:05:00 AM 10:06:09 AM 10:07:00 AM 10:08:00 AM 10:09:09 AM 10:10:10 AM 10:11:10 AM
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Simple two tiered scenario

-

Application 1 http Server
Application Server DB Server
- N N /.\7_5;
Q. [

T~

Application 2

http Server

Application Server DB Server
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EWLM Load balancing with Intelligent Routers

N N
Application 1
| =2=— B a4

7

HTTPServer
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Application 2

o _
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Some Applications Can Currently Exploit EWLM

e EWLM uses open interfaces based on ARM
*  Websphere 5.1.1 & DB2 instrumented to use ARM

* Apache and IIS ARM plug-ins provided
* Applications inherit the benefit of Websphere & DB2
ARM-enablement
* Customer defines transaction class & policy
* Definitions portable across all supported platforms

Domain Manager

.
-

EWLM monitors operating system, HTTP server, Websphere &
DB2
* Provides input for workload balancing decisions — server
utilization, trans response time & topology

Sl it

(T D (T

all)
104 .pdl pok.ibm.com hbx156b.pdl.pok.ibm.com

i =
Management Domain hbx1575 pal ok ibm com hen

i | _>ILI
Provides consistent information across supported platforms
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The big EWLM picture: marriage of transaction data to

Infrastructure resources knowledge

Product A
arm_start_tran()

arm_stop_tran()

ARM services

EWLM
Managed
Server
thread,

process, and
server data

{ARM
Corr #1}

Product B
arm_start_tran()

arm_stop_tran()

ARM services

EWLM
Managed
Server
thread,

process, and
server data

{ARM
Corr #2}

Product C
arm_start_tran()

arm_stop_tran()

ARM services

EWLM
Managed
Server
thread,

process, and
server data

Product A
©
9
_I\ ®
Infrastructure EWLM 5
domain —} 4
transaction ©
knowledge manager
data
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EWLM goal-based analysis and management

ARM 4.0
. What happened? <4—
instrumented
middleware f
Learning by ARM4.0 transaction _
Service Class > observation €= datacapture Go for it!
Service,CIass‘

provides
..... » Goal i / knowledge \
Service Class >

Is a change Will the change hurt
necessary? some other workload?
EWLM Policy i
Is a change Will the change have
possible?

positive result?

'ON DEMAND BUSINESS®

Learning from z/OS WLM
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EWLM results: analysis and reporting

Z hbx156aDomain - IBM eServer Enterprise Workload Manager - Microsoft Internet Explorer
Ble Edt Yiw Favorites Jooks Help

bk v & - @D D) 3| Qoearch (GiFavorkes Preda I |EY- S W - F
Address |@ http: fhb:1 S6a: 2003 webuifwel, do?whi=T4bafB4co#WcF244da_treeSeli11)
| Enterprise Workload Manager Control Center B3s- R — . &7 i TN =% S i IEr.
Home Logout Help |

Domain policy: MyFirstPolicy Service policy: MyTest Last refresh: 3/30/04 10:01 AM [5)
o Setup Service Classes

Domain policies View [he perforrance of the semvice classes. Select a senvice class for more details. (2]
o Maﬁfggﬂa ( 92 g2 7| |- Select Action --- -]

Senvice policies Select| Service class ) | Performance index ~ | Importance (I} Performance ~| Goal ~ |  Goaltype »

Managed servers € Trade application 0.00 Highest 0000 seconds  0.015 seconds Average response time
O Monitor ¢ Plants by WebSphers 0.18 Mediurn 0.179 seconds  1.000 seconds Awerage response time

Exceptions Snoop serdet n.o7 Lowest 0.034 seconds  0.500 secondsAverage response time

ﬂm _ €  SystemDefaulTCSenicaClass Discretionary Discretionary

‘Service classes S —

Transaction Clagses I F’Eige 1 Bf 1 l I To‘tat':l Flitered: 4 Dlspla}'ed 4

Process classes

Managed servers

|
&l

Enabled via ARM 4.0 instrumentation — EWLM transaction classification
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Provisioning Manager
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5 Adds, deletes, moves and configures
servers, partitions, storage and
network resources dynamically

§ Satisfy changing business and
workload needs.

§ Makes VE based platforms
“orchestration ready”

§ Examples...

— Development & Test
— Networked Gaming
- mySAP

Dynamically deploying and optimizing IT resources real-time
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IBM Virtualization Engine

- 4 Open Based Interfaces and Standards
I Il n stems IBM Director Grid Block File Stora
g
orkloa rovisionin
anager

e
g Multiplatform = Tog|pox  Virtualization 'Aggregation |nfrastructure

workload — http server

Management

i ' Open Based Interfaces and Standards
{‘3’ ‘ Compute intensive workload AIX LINUX I5/0S Windows
e bl

Hypervisors, Virtual 10, Virtual LAN

Stateful workload —
websphere-based
order transaction

SLA Violation

Failure

Disaster
Blade Unplugged
not configured

@not configure

Copyright IBM Corporation 2004
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Maintaining Application Performance Goals

1. An IT administrator notes 2. Because of past application 3. She then uses TPM to

performance problems for a problems, the Administrator uses execute a workflow to move

critical application using TMTP to determine the root cause 3 free resource from the

EWLM of the problem —the diagnosis: Linux pool into the HTTP
limited server capacity cluster

e m— I

101N software
EWLM | TMTP
Linux
Resource
Pool
4, EWLM discovers the new
server in its topology view and @
immediately begins leveraging it
to rebalance workload and
maintain the application
performance
22 Copyright IBM Corporation 2004

'ON DEMAND BUSINESS®



IBM Systems and Technology Group

Systems Management with IBM Director Multiplatform

d
|

r|||iilﬂiliri 3!

Planned common cross platform infrastructure

P

BladeCenter

zSeries .- iSeris pSeries xSeries Storage
Event management allows clients to define actions to be taken
automatically when specific alerts are issued reducing manual
effort within a system and across systems

23 Copyright IBM Corporation 2004 'ON DEMAND BUSINESS”
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IBM Director Multiplatform and IBM Director

IBM Director Multiplatform empowers users to efficiently and effectively
manage their heterogeneous IBM platform resources.

IBM Director IBM Director Multiplatform

Director Console =lojx
et =T DireclorTasts _Assodiations Olons Viindow e
Difecl Tasfs_ Assouallons opins Vindo_deq
Group Centonts i14)
&
-8 23500 2 5 45002340088
' 6 45002300088 [ 4500-2380183
£ 4500-2060163 ors | -3 45002080185
8 ss0n.ss00507
2 5000-350050T
8 §owatTs
&6 3 5 msoss0
B & sossu B waapane
B wzawrekr B o3 2
! 8 wPaz B wsm
& Systoms wit ENMP Agent R & systems wit windows 2000 | -2 NF5000_CLIENT? B
& Systeruswin Widows 2000 | |- NFS000_CLENT? & Systerns Wit Windows NT T2 x220-23R0033 ¢
& Systerns Wil Windows NT I X220-23R0033 8 0azace0c0 B
B aa2-20c0060 =]
=
=8
Or
=
[ ey Host: 5300 SEOCECT Usor D dmricry || 453 PHEDT | i 1oL 6600 SE00SCT, ok : A <t

Linux

on 15/0S0
xSeries

Linux
on
xSeries

Seri BladeCenter «Series ‘BladeCenter p5 i5
XS€eries (includes JS20) (includes JS20)
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M Virtualization Engine™ Console
The VE “Dashboard”

Integrated Solutions Consol

ew  Favorites

icrosoft Internet Explorer

& -

- - £
Back  Fonward Stop Refresh

Harme:

Q2 @

Search  Favorites

g 3

Media Histary

Related

B o

G
[ 5
Mail Print.

Adress [ €] httpijdpetty3.rehland bm. comi8421 flomjcansalej utipl_s.7_0_A7_0_C5(7] G0 |inks [Ipaly (Jwork (TFun @]

| Google- |

Welcome Greg Hintermeister

Integrated Solutions Console

‘iork tems 1 Interactive Help N‘

Eor S
seachi| |4

O I5C Basics
@ 1BM Tivoli Monitoring Web Console
H| Virtualization View
[15] Concepts
L3 Tasks
=1 L Layout tips
B Surnmary
B Warkspace
[ working with the Watchlist
B Add Resources or Monitars
B Available Actions
B Run Action
B Working with Dashboards

Virtualization

“ou are looking under the hood at what
makes your virtuslized business run. Feel
free to look around.

Only start updating when you are r

Welcame

SystemGroups

Tempt

Test Systems

“irtualized
I

Payroll Systems

[#y Favorites |

Edit my profile

xSeries Boxes | Resources

ng Windews
Business Elemernts
Goals
Storage
Resources
Software
User Access
‘Workload
Yirtualization Encine

WebServerSys

TPM Manager
on "System8”

Resource
Reserves

\ Report Systems

ELM Mgmt
“\‘-\ Server on

‘Systeml ('
L]

Deplaying...

knowvledgeshble of the ouwtcome. To
experiment, use our Vitual Play Shop

=l Information Center topics
B Cresting palicies
B Adding legacy elements
B What if | don't virtualize?

Peer Comments
Live IBM Expert

BPERRDEF) <«

erify agents exist on systems

Send install data to System10

Install data orto Systemi0

Send policy information to nodes

Send install data to Systems

In=tall data orto Systems

Send policy information to Tower2
Send policy information to xBank

Reserves aver time Current

Processors (1% Storage (80 TB)
Memery (50 GB}
s

05 Licenses (30}

a
01101104
I
I

=

Copyright IBM Corporation 2004
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Intuitive, web-based
user interface for VE
ystems Services

Utilizes IBM’s
Integrated Solutions
onsole

Infrastructure
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Virtualization Engine Console
for IBM Director Multiplatform and IBM Director

1520b241 .gustin.ibm.com -OK
Power On Hald

. Watch List 2 =
E Integrated Solutions Console
Home > Resources
Add o favarites | IE1 | 2 | | | e e || Run Custom Task |
PRy gt.at - — P i{ 0 atcl S| source n Custom lasi i e @m@
S R e e > 9 f 2| [ select Acion — =] |Go Name [ Status
view: [Al assigned erns =] @ S, | select | Name ~ Stws | Type CRU Utiization Bstarted
Systems and Groups (101 - Applications (51 (g8 BladeCenter Chassis®l _éEWamin namic Group Process Count Hstarted
s .ok o a0 i
1 Favorites ummary i Monfors (4 Wiy Texsks (24) [y Fraan ©  IBM 86772XX KPKY313 Mwarning BladeCenter Chassis Pagelofl | Total:2 Displayed: 2
| &5 Tasks o 1BM Director Systems _éﬁ)Warning Dynamic Group
Task Results Workspace [Flak] m ] BOBBAFETT Dok System
Manitors Health s} £pp184.austin.ibm.com Hok RMON Device
Clusters DB‘GM?JDS ] epp185.austin.ibm.com Mok RMON Device
Basic Operations Mo (o] IBM 8832G1X KPPX797 Hok Physical Platform
Work Management . Mot ©  IBM 8832G1X KPPX874 Hok Physical Platform
Configuration and Service E | Mot Page 1 of 1 ‘ Total: 8 Filtered: 8 Di: 8 el
Netwrark Iﬁﬂ - | 3 Mot
Securty m H
Users and Groups —— Dashboard et
Databases Systems and Groups (10} Wonitors (4) Tasks (24) Peek ] S
File Systems 10 Ok 4 0Ir_< 14 ;taned .
0 need attention 0 failed 0 failed F A
Backup 0 triggered 10 completed m%
ok
sn U 100
wL Process count CPU Utilization
Workspace
tHome > Resources
My Dashboard o?
r— joy __ Add to Watch List || Add Resource || Run Custom Task |
e i H][21[7)[8] | [ selct ction - [w][ce]
E = --- Select Action --- |%
. v %v_s i 3 | |_‘£ ] ’
O w PR Solact | Name I Status [ Type.
W ETEIT!
CPU Usage Files Ancessed Partition34 Hor @] IEM Diractor Systems &Warning Dynamic Group
Disk Vohuue
O BladeCenter Chassis -OK Dynamic Group
: s
?\ EE ana Shutdown
[ ECsM Inventory 4 Shutdown and Power OFf
Properties Power On
@] IEM 884241X RAZOO73 5
Remove from list Restart
O is20b224 Mok Restart Now
O
@

Scalable Systems and Members -OK
Power On Release

Pagelofi | | Total Filtered: 8 Displayed: 8 5S¢ 5yspend

Resume
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2004 Functions for VE Console

§ Resource/Monitor/Task Health
—Gather health information from multiple mgmt sources
—Consolidated Monitoring

*Monitor status (e.g. normal, triggered, etc.)

*Metric graphs (e.g CPU utilization, transaction rates,
etc.)

*Monitor control (start, stop, reset, etc.)
—Access to logs and message queues

§ Corrective Management
—System Control (e.g. shutdown, restart, etc.)
—Job/Process Management and Control (e.g. kill a process)
—Resource Management and Control (e.g. delete an event,
—Task Execution (e.g. run a predefined task, run a command)
§ Console Launching
—Storage Launchpad with storage consoles

*MDM, Tivoli SAN Mgr, Tivoli Storage Resource
Manager

—Server Platform Launchpad with iSeries Navigator,IBM
Director, Web SM

Copyright IBM Corporation 2004

Mame

| Status

Aspfr2
Rehasinx
AslnxZ
Rechaspfr

ion5.austin.ibm.com

Page 1 of 2@ | | Total: 8 Filtered: 8 Displayed: 5

Moo on
Moo on
Moo on
Moo on
Moo o

High Process CPLU

Process CPU Usage

Usage
(System: rchaslnx)

(Systemi: rchaslnx)

te P el (e [mf i ][ smencuon — Tnfec]
G

Select | Name I Stal

[ Type

(e] CPU Statistics s (Triggered)

Critical Storspe RIS

iSeries System Monitor

iSeries System Monitor

Moo (startea

@®

®)

(@]

%) oo {Stopped)

@] Clesn-up Jobs D100 (Started)

» Hioo (startedy

@} oo {Not Manitored)
o Hroo ot Manitoredy
O

Processor user time 100 ot Monitores)

page1u{2|E\ | 1 ‘ Totsl: 14 Filterad: 14 Displayed: 10 Selactad: 1

iSeries System Monitor
iSeries Message Manitor
iSeries Job Monitor
iSeries Job Monitor
iSeries File Monitor
1BM ManagedNode
1BM ManagedNode

1BM.Processor
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IBM Grid Toolbox V3 for Multiplatforms*
VE Systems are “Grid Ready”

§ Provide a Foundation for Distributed Systems Virtualization
§ Fabric for Distributed Systems Management
§ Toolkit for the Virtualization of Appropriate Applications

Copyright IBM Corporation 2004
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On Demand Storage Environment
More seamless infrastructure changes possible

Without applications or host
systems having to know anything
about what is going on

Expand the
capacity available
for database files

Move shared
directories to a
different type of

IBM TotalStorage SAN File System storage

Replace an aging disk
subsystem

§ Improved Application Availability
§ Optimized Storage Resource Utilization
§ Enhanced Storage Personnel Productivity

This can enable

Copyright IBM Corporation 2004
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IBM Virtualization Engine Suite for IBM Virtualization Engine Suite for Storage*
Servers f products

Delivered as ime Controller
IBM Enterpris ile System
IBM Tivoli Pr vity Center
IBM Director

IBM Grid Too

VE Console

: IBM
- Virtualization
Engine™

*IBM Director 4.2 will be shipped with xSeries and BladeCenter Servers
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Virtualization Innovation — What's Next

_ Business Resilience
IBM Orchestration

Grid

Toolbox

Systems
hnologies Dynamic LPAR
adjustment

Services Computing
Chip

Micro-partitioning

ystem Services

Technologies

System Services

pand the linkage between Services and Technologies

§ Create solutions founded upon VE Services and Technologies
§Increased integration of components in the package

§ Broadening usage of the Web Services Reference Framework (WSRF)

Copyright IBM Corporation 2004 “TN DEMAND BUSINESS™
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VMware and VE - Summary @vmworgl
& What is VMware?

— Software that provides virtual infrastructure solutions for Intel
compatible systems

§ What is VMware’s relationship with IBM?

— Strong partnership to deliver industry leading virtualization
solutions for IBM eserver xSeries and BladeCenter

— Joint Development Agreement to provide enhanced
management in VMware environments and optimization for
IBM xSeries and BladeCenter systems

§ What is the difference between VMware and VE?

— VE provides virtualization solutions across multiple, different
server hardware platforms; VMware is designed for Intel
compatible systems only

Copyright IBM Corporation 2004
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Positioning VMware with the IBM Virtualization Engine

§ Virtualization Scope ) vmwore*l

— VMware provides virtualization for Intel compatible systems only

— IBM Virtualization Engine (VE) virtualizes across different server
and storage hardware platforms (x, | , p, z and TotalStorage)

S Virtualization Services

— All of the VE services operate across different platforms
* Workload management
* Hardware management
* Provisioning
§ Workload Management
— VE provides granular, application based workload management

— VMware focus is at the VM level and has no application based
workload management

33 Copyright IBM Corporation 2004 'ON DEMAND BUSINESS”
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Where to begin with xSeries and BladeCenter?
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xSeries and BladeCenter

SLeverage IBM Director and it's capability to
manage not only xSeries, but extending to other
systems

SProvisioning enhances RDM, accelerating time
to make a blade or server part of the application
pool

sUse EWLM capability to tie Windows systems
with work extending to the rest of the
infrastructure.

'ON DEMAND BUSINESS"




