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Autonomic Computing Is

A continuously evolving and dynamic state that establishes
the correct balance between what is managed by a person
and what is managed by the system
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Focus on business, not infrastructure



Self-managing Systems
Self-managing systems that deliver:

Business Resiliency

Discover, diagnose,
and act to prevent
disruptions

Adapt to dynamically
changing environments

Operational Secure Information
Efficiency and Resources
Tune resources and Anticipate, detect,
balance workloads to identify, and protect
maximize use of IT against attacks
resources

“Autonomic computing allows companies to operate more efficiently and achieve
more from their existing IT environments, enabling increased responsiveness,

o

business continuance and availability.” —Rick Sturm

ENTERPRISE MANAGEMENT
ASSOCIATES




Old Infrastructure (less than 20
years ago)
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Problems and management were pretty simple “Way back when”. The
terminal was connected to the server, maybe a control unit, in between, but
the connection and application either worked or it didn’t, there weren’t a lot

of places to look, if something was wrong.



Current Infrastructure Model
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Current Monitoring/Management
Process

Usually done at the server level and some

subsystem level using
Tivoli
BMC
Candle
Etc.

Network components usually done separately
“Applications” usually aren’t monitored or are not
tied In

Correlation of failure and request are not easy



System 390 Mainframes (for over 10
years)

Memory Sparing
CPU Sparing
If either the Memory or CPU fails

The bad element is taken out of service

The spare is placed in service
IBM is notified (by phone) to come repair the system

This technology is now being placed in other
server lines



Autonomic Computing Deployment Model

Benefits




Core Building Blocks for an open
architecture

An autonomic element
contains a continuous control
loop that monitors activities
and takes actions to adjust
Wonitor / Execute the system to meet business

objectives

M )
Sensors Effectors Autonomic elements learn

from past experience to build
action plans

Analyze

Element

Managed elements need to
be instrumented consistently



How do we make components autonomic?

Autonomic elements have two management

tasks

They manage themselves

They manage their relationships with other elements
through negotiated agreements

Autonomic Database “| need to allocate Autonomic Storage Array
some additional table
space”

‘l am reallocating
storage and
moving the
information”



Multiple Contexts for Autonomic Behavior

Customer e = Enterprise _ _
Relationship P Pord Resource Business Solutions
Management Planning (Business Policies,

' - : ' Processes, Contracts)
Server e Enterprise S Storage s, Groups of
Farm oo NEWOTK - 72 AN Elements
) . | SRS i | TR e | i (Inter-element
| | ' - | self-management)

EEE R T R T S
e e Bl e B4 system Elements

(Intra-element

Network self-management)

Servers Storage - Middleware Database Applications



Standards based solutions

Some standards already exist
HTTP, XML, Web Services etc.

Need new ones
New event/log format standard (proposed by IBM)

CBE (Common Base Event) format

XML based

Extendable

Vendor neutral
Generic Log Adapters to convert existing logs to CBE format on
the fly

Tools to work with the new standard (IBM’s is Eclipse based)



Autonomic Technologies

Un|f|ed Policy
Management

Tivoli Intelligent
Orchestrator

Autonomic
Management Engine

Autonomic computing
control loop

Monitor Knowledge Execute

Sensors | Effectors

Autonomic Computing core
technologies innovation provides
building blocks that enable key
on-demand capabilities

|_|_|_I_[_|_v
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E

Self-Healing/Problem
Determination

Heterogeneous
workload management



Solution Install

Customer pain point:

Difficulty of deployment in complex systems
Value:

Standards-based:

o,y — OGSA, Web Service
One consistent software installation . Dggw
technology across all products e Vs _
Consistent and up-to-date configuration N Corfigation Properties
and dependency data, key to building self-configuring ireries, etc) FLrtme Atutes
. Dependencies
autonomic systems A SW,08 Grrfigureton
Reduced deployment time with less errors ; ng Actions
Reduced software maintenance time, improved ﬁm@ Verifcetion Actions
analysis of failed system components = Baesos
Component-based product install ﬁ\‘% [ | Caeonfctors
KPa:kageStructure
Delivery: Il pckegeaeioper :
ISMP V5 currently available
Component-based install available in ISMP V6 2H03

Dependency mgmt API for solution config available late

‘03/early ‘04 Teaming with

InstallShield



Integrated Solutions Console for Common
System Admin e

Customer pain point:
Complexity of operations

Value:
One consistent user interface across product
portfolio
Common runtime infrastructure and development g T
tools based on industry standards, component :
reuse

Provides a presentation framework for other
autonomic core technologies

Standards-based:
J2EE, JSR168

Delivery:
Rollout by IBM server, storage and
software products beginning 2H03

Toolkit available for customers and ISV’s within
products as they roll out

Check out ITM Health Monitor, or zPM




Policy Tools for Policy-based
Management

Customer pain point:
Complexity of product and systems management

Value: Ml — ﬁ—b Definition

Standards-based:
DMTF, OASIS, OGSA

Uniform cross-product policy definition

and management infrastructure, needed for O

delivering system-wide self-management N [ Validation

capabilities Analysis —

Simplifies management of multiple products; I

reduced TCO T Push or pull

Easier to dynamically change configuration in Distribution

on-demand environment O ¢Push or P*“
Delivery: R Qﬁzntorcement Gzntorcement

In early development stages of policy building Y Lonl__l POintA

blocks such as policy specification standards

and WS-Policy enablement l Adaptation

Some components available on alphaWorks in "

late 2003 Resourc:ﬂ Resource Resource




Business Workload Manager for
Heterogeneous Workload Mgmt eWLM

Customer pain point: Unable to definitively
determine cause of bottleneck in system

Standards-based:

Value: ARM

Response time measurement and reporting of
transaction processing segments

Dynamic learning of transaction workflow
topology through servers and middleware

Drill-down through service class reporting to
identify bottleneck processes

= Delivery:
» Initial function rollout 2H04 (Now, part of VE)
» ARM instrumentation demo
available on alphaWorks



Monitoring Engine for Autonomic
Monitoring

Customer pain point: Difficult to determine problem’s root cause
required to take corrective action

value:
Root cause analysis for IT failures - not just
surfacing symptoms berating System Resource Mode Local
. . Data
Server level correlation of multiple IT systems Store

Applies intelligent, automated corrective action

Delivery: =

ITM available today "
Rollout across IBM products beginning 2H03

Resource Model Builder available on alphaWorks
now

New release of ITM and RM Builder coming in
3Q03

Standards-based:
CIM, SNMP, WMI, IJM



Log and Trace Tool for Problem Determination

Customer pain point:
Difficulty in analyzing problems in multi-component systems

Value: 0 e -
. L] L] a a
Reduced time spent in problem analysis Analysis  * " " Exploiters

Engine
Central point of interaction with multiple data :
sources / /
Introduces standard interfaces and formats for
logging and tracing, key to building self-healing,
self-optimizing autonomic system capabilities

. Standard ? Data
Correlated views of data Itertace Producers

. ei Agent
Dellvery: _th.>t|_11mond k
Rollout by IBM server, storage and software o Dl R
products beginning 2H03 A

Initial tool available on alphaWorks "o moda
Eclipse-based version available in April

Based on CBE (Common Base Event format
Standard)

Embedded
adapter

Standards-based:
JSR47, Apache




Log format today
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Log format tomorrow

Applications

Database

Application
Server

Servers

Storage
devices

Networks




Autonomic manager directions

Resource Model: Resource Model: Resourc del:
Process Analysis Memory Management [l Event Log essing

e Mo
Proc
I Policies

data ® information ® knowledge ﬁ
analysis analysis reasoning

B ‘ ¢ ¢ 3

Knowledge Data Information Knowledge Knowledge
e.g.. e.g.:App e.g..
Memory, stopped, Restart,
CPU Mem leak command




Autonomic computing self-healing
systems

Autonomic
manager
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Introducing: An Autonomic Computing ToolKkit

Customer pain point: How to implement end-to-end autonomic solutions
Value:

A complete implementation of a null autonomic manager which can be
customized to meet your needs

Components to simplify the incorporation of autonomic functions into
applications

Building blocks for self-management

Monitoring, analysis, planning and execution components

Including autonomic computing technologies, grid tools, and services

Pluggable

Defines interfaces and provides implementations for each major toolkit component

Detailed examples and documentation for all components
Delivery:
= Now



AC toolkit components

R1

Autonomic Computing Toolkit

Tools

Technologies H

H Scenarios H

Information &
Documentation

Autonomic
Management Engine
Integrated Solutions

Console
Generic Log
Adapter for AC
Solution Installation
and Deployment

Resource Model
Builder

Adapter Rule
Builder

Log and Trace
Analyzer

Integrated Solutions Console
Toolkit

olution Installation and
Deployment Tools

Problem
Determination
Self-Healing

Exploiter's Guides

=

Automated
Installation
Self-Configuring

ISVs .
and Toolkit H lnfgllr\;\al
Customers Website
Support Tiers

Packaging Sets

Licensing Rules

On-Line Help

Packaging and Installation




When will these technologies show up

Available Now (or within 2 months)
Virtualization Engine (VE) (ISC & eWLM)

In Plan

Tivoli Portal Manager has ISC in Plan

CBE Formatted logs in DB2, WebSphere, etc.
products

Tivoli using Generic Log Adapter, CBE formatted
events, Autonomic Management Engine, ISC is in
plan



Autonomic computing toolkit

-+ Select a country

Autonomic computing

About IBM Autonomic
Computing

Products and services
Library

News

Events and education
Press releases
Success stories
Business Partners

Contactus

Related links:
On demand business

Grid computing

developeriWorks
alphaWorks

1BM Research -
Autonomic computing

Autonomic Computing

ibm.com/autonomic

Support & downloads

Autonomic computing

Creating self-managing computing systems

Home Products & services My accoun

Imagine a world where computers fix their own problems before you eve
something is wrong. IBM is building that world with a range of autonomi
computing capabilities across all of our product lines, helping you contr
increasingly complex and expensive IT environment with computing sys
are self-managing, resilient, responsive, efficient, and secure.

Autonomic storage in an on demand environment

Autonomic storage system:

Create integrated storage environn
more -

Autenomic storage systems help businesses manage IT resources, in
productivity, and enhance the quality of senvices provided by IT groups v
managing and self-diagnostic techniques. Learn how storage products
leveraging these technologies can help you cut costs, improve flexibility
enhance ROl and boost your core business performance.

[Downioags —————— Pnthenows

Check outthe latest downloads fornew &+ System. Cure Thyself
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TAH vy Frochocts B pprsices Lippart B doearineds by arnaaenE

opn by ¢ megion

Al parkinie ®

[ EE TR A T
o Autonomic computing
I nrer

o Resource cente
Lrdus
Rutanal Duerdled | Auanand cempoting basis | Core i2chrobipes | Toolkit
ThEll . .

Tred COim@kasliy an sy st s i The waary ey | nlera i1 Ereaas o shioriag e of IT
Wik S phira prodessinrals s e kil S manage 4 30 This hrings atouta neadfara chanps

Enlar a Ui Cospeling
O camaLing

bt 1 i inciiva Costipitiit Taodhil Bsld iia s For g1 date ta afaul i Bata
skl cate, san B Tonbe sage
LiLe
Cipan sourca piojects Fide shoed downlosds; The fsamic Comping Toakdt iz inthe Bels phase

i o, v b e i S e et @ bspCo B, ol i ol ot
Wil i re b e T kempzana and woeghd IFom B 3zt for one, please mand mmal I schpi s ibm com
- ¢ Wt ool a7
Wi ka3 Bt kg :

i hrdcra D bide e el dascsbas wour sluadon and will G you & i comimaided
ML lis] o e af e [=atowil golyou wiaried okl

ibm.com/developerworks/autonomic




Autonomic Computing alphaWorks
Zone

One way to get started developing autonomic solutions

now: == |5|phaW rks.
Available on alphaWorks: .

alphaVWorks
Log and Tl’aCe TOOl afJa L]c.!-:: Hmc"cn’cuc.’r

iscussion Forums

Business Workload Management Demo alphaWorks Newsleters
Tivoli Resource Model Builder R
Agent Building and Learning

circumstances in accordance

ABLE . - ohjectives, and preparing the
( ) © Web Services handle warkleads. Autonomis
. ® Autonomic Computing business on demand strateq

lBM Grld TOOIbOX © Wireless New Autonomic Computin
Web Services Tools © Cotsboraton o
@ Security Log and Trace Toaol - The Log :
: . . Autonamic Computing technaly
Coming in 2HO3 — components from: D __ of consolidated toaling for Iog
. . . Systems Mgm and symptom database exploil
Autonomic Computing Toolkit Bl Business vorkload Lianzoer [

enable ISVs to instrument their
they can take advantage of BW
Tivoli Resource Model Builder

Solution Install
Builder helps customers, partr

POlICy-based Management easily create and edit automate

and more' et the |atest anfl _c:urin.g_ I.'I_' _res_-:n_urc:_es-._l -
oo a|pha code Agent Building and Learning E
framework, component library,
building intelligent agents usin

howsiotiors I

developerWorks
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Summary

Autonomic Computing is evolutionary
The journey has started

There are some core capabilities and
technologies that make up an Autonomic

Computing Infrastructure
Log and Trace, Problem Determination
Common User Model
Monitoring
Common Install
Policy
Complex Analysis
Workload Management
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