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Agenda

= Workload Management Overview
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Why worry about automated workload scheduling?

= Today’s organizations need a way to effectively manage
execution of their business-critical applications in a
secure, fault-tolerant and scalable IT infrastructure,
including:
» Preparing jobs for execution
» Managing complex interdependencies

» Launch and track each job

» Managing workloads from a central point of control

= Tivoli Workload Scheduler enables you to
automate, monitor and manage your enterprise
workload — on both local and remote systems --
from a single, centralized point of control
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Steps to Autonomic Workload Management

Basic

« Simple
scheduling

* No load
balancing

» Manual
problem
identification,
determination
and resolution

* Variety of
scheduling
tools

* Limited
automation

Autonomic

daptive [

» Consolidation
of scheduling

» Centralized
scheduling

» Secure, role
based access

* Visualization
of events

* Event
monitoring
and action
based
analysis

* SLA’s mapped
to workflows

* Workload
integrated to
process
manager

* Full event
based
triggering

* Cross-OMP
and cross-
process mgr
integration

- CMDB
integration

* Dynamic,
policy based
routing of
workloads

» Automatic
resolution of
incidents

* SLA’s
managed,
reported, and
utilized for
metrics

» Workload
automation

Levels of Workload Automation

; nee
e '8

Traditional

‘Business Environment
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PEOPLE
* Limited training
* No “scheduler”

PROCESS
* Simple
scheduling
* Manual problem
ID

TECH.
* Simple
scheduler
* Single env. for
prod & test

PEOPLE
» Segregated

PROCESS
 Limited
automation
» Manual
reporting

TECH
* Variety of tools
* Dependency
based
* No HA
* No load
balancing

PEOPLE
e Some
interaction

PROCESS
» Secure, role
based access
» Cross-silo
policies
» Consolidation of
scheduling

TECH.

» Centralized
scheduler

* Visualization
and action
based
monitoring and
analysis

*« HA

PEOPLE
* Cross-ent
* Full interact.

PROCESS
* SLA’s mapped to
workflows
» Workload
integrated to
process
manager

TECH

* Full event based
triggering

* Cross-OMP and
Cross-process
mgr integration

« CMDB
integration

* WLM & LB

Levels of On Workload Automation

PEOPLE
» Biz user based
« ESB visualization

PROCESS

» Dynamic, policy
based routing of
workloads

» Automatic
resolution of
incidents

« SOA

TECH

* SLA’s managed,
reported, and
utilized for
metrics

» Dynamic triggers

* Workload
automation

Aligning the Steps with People, Process and Technology
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IBM IT Service Management — Innovation that Matters

— A better way to manage the business of IT

IBM IT Service Management ' >

gucs:m\éls{é [?glri\\;lé:r?/ Service Information Business
Management & Support Deployment Management Resilience

IT Process
Management Products

IT Service Change and Configuration
Management Platform

Management Database (CCMDB)

IT Operational (‘
Management Products A

Sunss, | s | storage
Best Practices Management Management st ManAgEment

S—

Open and federated Change and Configuration Management Database (CCMDB)
Proven technology for integrating ‘Process to Product’ — including third-party vendors

Based on self-managing autonomic technologies and best practices such as ITIL and eTOM
Built on SOA, and can manage and secure SOA environments
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IBM Tivoli Workload Scheduler = Solution Overview

multiple applications, across multiple platforms. T *#!

= Single solution to integrate workloads from Scheduling Web Ul

= |ntegrates with systems mgmt solutions to drive ob Scheduling Portal
business value. S

= Improves availability and integrity of production |
systems with superior High Availability and Fault __TWS Servers
Tolerant architecture beyond competition S -

I
= Lowers IT costs through automated application !

' ili " E h d
execution and scalability beyond competition NNanteg|

= Dynamic real-time workload automation in 2/0S based Distributed

addition to traditional calendar and event-based End to End Job Scheduling
scheduling

TWS Dynamic Workload
Broker

A AR AT

New in 2006
- TWS Agents TWS BusinEss Agents
o b oo fl S5 G oo

Linux, OS/400, z/OS...
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Business Process Alignment

»  Product components can deploy to accommodate any customer
need

=  Maximum flexibility without feature limitations
= Meets any customer organization requirements

= All solutions provides consistent benefits
High Availability, Scalability and Fault Tolerance

*» Any deployment scenario can leverage dynamic workload
brokering solution

Parallel Schedulers
with Common Console

Mainframe-centric Configuration

Peer to Peer Schedulers
with Common Console and
Connected Agents

Distributed-centric Configuration
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Business Process Alignment - Configuration Flexibility

New York, LoB 1 = Domain Topology of

distributed agents allows
to aggregate workload in
Geo, Business or
Service units

TWS Business Agents TWS Agents
L UL C O

SAP PeopleSoft Oracle

New York, LoB 2 BaWVER=ES

TWS Agents

N AT WA

TWS Business Agents TWS Agents

SAP PeopleSoft Oracle
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Business Process Alignment - Scheduling Flexibility

Job Scheduling
\No of Jobs distribution

»

. Dynamic add of jobs

|_ . File Triggering

On Request

. Job Triggering

= SAP jobs = Application triggering
ERPs and Business = Oracle Applications = Eventtriggering
Scheduling = PeopleSoft Reports
. IBM WebSphere
applications
Planned daily and = J2EE Applications

monthly processes

. Job templates and rules to
Schedule it day to day

Job Duration = Daily or weekly Production Plans
. Forecast and Trial Plans

Quick Time to Value = Flexible Start of Production Day
Efficient Implementation = Job Dependencies
Real-time information = Job reruns and recoveries

Easy Management
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Business Process Alignment = Unlike the Competition....

= Multiple scheduler and component installs to manage all
platforms, applications and organizational requirements

» License costs increases
» Human intervention to support expands

= Proprietary, non commercial, or Open Source Database
repositories

» Dramatically increases complexity and TCO, often just does
not work

=  Commercial Database must be licensed
» Only IBM can offer a cost free IBM DB2 for Job Scheduling

= Too much event based, not well suited for planned ordinarily
workload

» Too costly to operate
» Consume too many machine processing resources
» Consume to much network capacity to exchange events
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Business Continuity & Scalability :
High Availability, Fault Tolerance

Node level:
New York, LoB 1

» |f the Master Scheduler
Naster goes down, it can be
Scheduler backed-up by the Standby
Server. The Agents will
reconnect to the new back-
up Master automatically.

New York, LoB 2 Tokyo, LoB A

D = If a Server goes down, it
[ Senver | can be backed-up by any
Fault Tolerant Agent in its
| domain.
The Agents will reconnect
to the new back-up Server

automatically.
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Business Continuity & Scalability :
High Availability, Fault Tolerance

Network FT:

-
Scheduler .
' = [falink to a Server goe:

down, the Server keeps

handling the workload

for its domain and
Tokyo, LoB A collecting events locally

New York, LoB 1

New York, LoB 2
/

Server

» |falink to a Fault
Tolerant Agent goes
down, the Agent keeps
running job streams ani
jobs and collecting

patl results locally

Tolerant
Agent ‘
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Business Continuity & Scalability
- Unlike the Competition...

Schedulers stop workload submission during network
connectivity problems

» Event based schedulers rely on Network availability.

Workload execution is stopped till network is
resumed

High Availability requires stand-by machines of the same
size of the Primary servers

» Capital and software license costs increase.

» Stand-by Masters cannot elaborate workload during
normal operation and while switching over

Fail-over is a very critical and risky process

» Status information of running workload is lost when
event driven schedulers initiate fail over

» Recovery procedures often requires lot's of manual
steps for synchronization of Primary and Stand-By
shadow schedulers

» SNMP events are used for failover notification —
insecure protocol

Hnancial Impact of Disasters

Type of Business Average Hourly Impact
Retail Brokerage $6450,000 <
Credit Card Sales Authorization $2,600,000
Home Shopping Channel $113,750
Catalog Sales Centers $90,000

Airline Reservations Centers $89,500
Cellular Service Activation $41,000
Package Shipping Service $28,250

OrHline Network Connect Fees $25,250

ATM Service Fees $14,500

Idbdbindndndndndnd

Source: Contingency Planning Research (12/95)
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Dynamic Workload Broker

= Optimize capacity of IT infrastructure to
execute more workload with less hardware Job Scheduling Console
» Based on current resource load and usage needs

jobs can be submitted to the less loaded resource

» Load policy can limit the consumption of available
resource.

= Improve Business Efficiency and reduce TCO
by automatically adapting execution to
environment changes

» Distribute workloads to “best available” resource
across dynamically shifting, cross-enterprise
resource pool

» labor intensive process of manually planning job End to End Job Scheduling
assignment to resources is eliminated

» Provides Automatic Routing: job can be routed to
any available node that matches the resource
requirement

» Automatic detection of Servers: newly discovered TWS Dynamic Workload Broker

server are automatically part of the pool of ﬁ' ﬁ?{ ﬁ?[

possible job targets

TWS z/OS Server TWS Server

T

Z/OS based Distributed

New Delivery in 2006
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Customer Scenario

\

The business applications
SLA targets must continue
to be met also during peak

> ),

@atic Scheduler \

Limitations

Objectives

= During peak times some
resource may get
overloaded

* If new resources are
provisioned the jobs must
be reconfigured in order to

\Ieverage new possibilities.

Resource
Overloaded
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Customer Scenario

\

The business applications
SLA targets must continue
to be met also during peak

2 ),

Objectives

Policy:

Loadbalance
TDWB Jobs on server
pool

~ Load balancing distributes
workload across resource
pool

= Resource allocation
distribute workload over
time

Balanced
Resource Usage

= New provisioned resources
are immediately

discovered ymputer Systems, |
= Jobs automatically run on i Resource
those resources iddleware Poc Provisioned

koW B
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Service Driven business integration Workload scheduling and
the SOA

= Batch Scheduling is one of the most common services used in the typical Business
integration scenarios (i.e. the end-user requests a service that starts a transaction that
finally kicks off the execution of a batch job)

= Customers can call the TWS execution
services from their business process to
trigger the execution of a batch job in
TWS.

= Customers can use TWS to schedule
and choreograph the execution of
business processes containing services
invocations, system commands, ERP
applications, etc..
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Service Driven business integration ERP applications support

= TWS provides Extended-Agents for scheduling jobs on
the following ERP applications

» Sap R/3 (SAP certified)
» PeopleSoft
» Oracle E-business suite

= TWS Extended-Agents architecture provides an open
Interface to integrate with any external application
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IT Service Management Integration

Policy based batch management: sample scenario

Tivoli Business Systems

Tivoli Service Level
Manager TBSM) TBSM Advisor (TSLA)
eyt Executive Dashboard : -l
HlE —~ @ ‘

Tivoli Workload Scheduler
Job Control

Enables a common definition of service levels from a single console,
allows for monitoring of critical paths between jobs and job streams,
and provides for policy based recommendations for capacity

adjustments
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IT Service Management Integration

Facilitate Business Integration and Automation

Implemented Tivoli Solution

Tivoli Business Systems Tivoli Monitor For Tivoli Workload Tivoli Service Level Advisor
Manager on z/OS Transaction Scheduler on z/OS
Performance

Cost 49 DMdata

= 50% growth in customer base
over 18-month period

= 50% increase in server resources
managed

= 40% increase in server resources
per staff member

= 95% reduction in incorrect

information or error messages

over 2-year period

Time
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Summary

We have doubled our investment in the scheduling market

Our development team is tied directly to solving business pains
for our customers

Tivoli Workload Scheduling is tied directly to IBM’s on demand
strategy and is a foundational component for Tivoli’'s IT process
automation solution focus

= Nobody gets left behind moving to new version and products

We hit all development targets in 2005, and have a committed
roadmap through 2007 and we are delivering on our promises.

Our End Game is Well Defined, We are
Aligned to Our Customer Needs, and We

are Investing to Lead the Market




IBM Software Group

Backup

11\'0) [N software

'ON DEMAND BUSINESS

© 2004 IBM Corporation




| IBM Software Group | Tivoli software

Vision

Vision

Evolve the job schedulers to become the enterprise-
wide “workload broker” that dynamically plans,
manages, and monitors workload leveraging SOA -
an on demand infrastructure where IT resources can be
optimized across virtualized enterprises - based on SLA
and business process

"Servers ™= tal Slotage NSRS

ST BT g,

p Dell Network s
.................................... Hardware . ........... 0
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Architecture

Business Prc¢

Business Prc¢ .
Business Processes

SOA Enterrise Service Bus

Planning Service

Integration with z/OS WLM : L
and IBM Enterprise Integration with Tivoli

Workload Manager to Triggering Service - Provisioning Manager to
enable load balancing , enable the automatic

strategies that optimize _ provisioning of additional
batch and transaction Choreography Service capacity if the SLA can’t be

workload execution : _ met
Brokering and Execution

Workload Service

Management Provisioning
Service Service

Fully leverage virtualized
_ Viryal el

Virtual Storage Networks infrastructure
FET AT mam TR Clusters, shared resource

T =—»Fﬁ R pools, Grids, LPAR, VMWare,
Network etc.

>

Seamlessly manage job ! i rn
execution on physical and virtual \Wtual Application
resources: distributed an Servers
zSeries platforms, ERP
applications, J2EE applications,
Grid middleware, etc.
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Architecture

Business Prc¢

Business Prc¢

Business Processes

SOA Enterprise Service Bus

Automatic discovery of IT Optimization of IT resource
environment resources utilization through the
keeping it updated with the ~ selection of best resources
planned and unplanned automatically resolving
changes _ resources under utilization or
Choreography Service overloading

Brokering and Execution

Workload Service

o . rovisionin
Costly operation intervention b oning
‘ . Service
that is normally required to L
address bottlenecks and e —
failure is reduced by | T EEE 3 Virtual
automatic rerouting of Jrtual Application —Virtual Storage Networks
workload and scheduling e FET SR e D
adjustment to meet SLA = T T AR
- T I““ = Dell Network -
- V| ) rEEEES
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Architecture

Business Prc
m— Event and calendar based

— Business Processes triggering
Choreography language Linkage with business
based on WS-BPEL SOA Enterprise Service Bus process event sources
standard to simplifythe — oo trough SOA Enterprise
out of the box integration _ _ Service Bus
with standard tools and Planning Service
interfaces

Ivivuviiily ]|

Fuanta
Fuvanta

Events

Triggering Service

Operational Ul

Choreography Service _
Manage complex job flow

logic
If/then/else conditioning
While/For loops
And/Or dependencies
conditions
Job reruns and recoveries

Critical path management - _
that is adjusted Brokering and Execution

dynamically during Service
workload execution

Virtual
Networks

R
Dell Network

Hal O =

Servers
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Architecture

Business Prc¢ .
Business Prc : Complex calendaring
 —— Business Processes

Simulation and “What — rules that enable to
if” analysis of workload model business

planning and execution et L M GO S E S CLICE ELS s policies

Planning Service

MOdeIing UI Fuvante

Triggering Service = —
Automatically optimize

_ workload planning
Choreography Service according to planned

Historical Reporting Ul

and analysis against labil
their SLAs for resource availability

Brokering and Execution policies and historical

scheduling : _
Service workload execution

vvurkload — .
Management PrOVISlc_)nlng
i Service

Virtual
Networks

P e T
Network

Hal O =

Virtual Application  vsirtya] Storage
Servers
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Architecture

SOA as business
integration backbone for

Business Prc i i
S— e mtegratlc_)tn t:aécr: workloads
. —_—— in critical Enterprise
< |
Operational Ul web based . P
business processes

and integrated with ITSM , :
management portal and SOA Enterprise Service Bus

Tivoli Enterprise Portal Out of the box integration
Planning Service of batch workload services
with online/real-time
Modeling Ul T ind Servi | transactional services
riggering Service ' leveraging standard tools
and interfaces

Operational Ul _
Choreography Service

Integration with IT Service

Modeling Ul integrated Brokering and Execution Management solutions

with business - .
: . ad Service that delivers end-to-end IT
processing modeling =)

tooling pert and SOA governance for

_ nterpri ration
.............................................. e tep Seope ato S
=

Servers

Virtual
Networks

e
Dell Network

Hal O =
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Business Integration— value points

WebSphere WebSphere WebSphere
Process Business Business o
Server Monitor Modeler ey

ipse

Operation Monitoring
al Web UI ul
Wi

orkload Scheduler Portal\ Tivoli Enterprise Portal

~ "\

Web

Controller ermressmeesresssesssesssee s,

Master

Web
2108

CMDB

Omegamon

TBSM 2 :
Central NetView
Scheduling
TI O/TP M Database H
A System

Automation

Domain
Manager

z/0S
Domain
Manager (s
WLM

Domain
Scheduling
Database
!
- z/I0S
Common
Agent S
21 5 3 z/OS
3| g o | P Tracker
(2]
‘ gl

I!'
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Business Integration— value points

WebSphere WebSphere WebSphere

Batch jobs integrated in

Allows to expose any
JCL or script as a service
on SOA, by simply
wrapping it in a TWS job

Process Business Business . o
Server Monitor Mez=== wasen | business processes
thrqugh Websphgre s Pora
Business Integration Suite
Master —
z/0S
Event based

Controller .-

Leverage mediation scheduling linked to

services offered by business events
WebSphere Enterprise S
Service Bus el ( )
labase roker J Choreographer
T
Domain
Manager
z/0S
Domain
. Manager-§
Reduce investments , anage
. Domain
and development time Scheduling

by reusing existing
scheduling assets

Database

Tivoli

Common
Agent

Discovery

m’

{

Omegamon

NetView

System
Automation

Tracker

z/0S
xecutor
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E2E value points

Operational
Web Ul
Workload Scheduler Portal

TCPIP. S TCP/IP, SSL
J2EE API

Monitoring
Ul

oli Enterprise Portal

Modeling
Workbench
‘pge

Master
Distributed platforms: S2ERLE z/IOS
Windows AlX, Solaris, HP-UX,  \EMBECOAea webspnere ) | ~ o A, o

Controllep

Linux

Host platform Planner
Linux for zSeries
z/I0S USS?
[ Choreographer} Planner
Central
Scheduling [ Broker ] J (oSt Choreographer
Database
Local Subsystem
. Interface
Domain r
Manager z/OS z/OS Broker
Choreographer Domairt.
Domain Broker ] EWLM Manager
Schedulin
Databaseg XCF, SNA, Local
HTTPS DASD

z/OS
Executor

Tivoli g E
[ (&)
Common g P
Agent t Executor

{ Executor
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E2E value points

Scheduling
Interface

Monitoring
Ul

ivoli Enterprise Portal

Modeling
Workbench
‘pse
Integrated
TCPIP. S TCP/IP, SSL Monitoring
Dashboard
[ s2EEAPI ][ web

J
[ J2EE API ][ Web Service ] z/OS ‘Embedded Websphere J

Operational
Web Ul
Workload Scheduler Portal

Master

Distributed platforms: e T
i i _ mbeaae ebsphere ) e
\Ii\i/rllrsjc)i(ows AlX, Solaris, HP Controllep-“
Host platform Planner
Linux for zSeries
z/0S USS?
Choreographer Planner
Central TCP/IP, SSL
Scheduling [ Broker ] Choreographer}
Database True E2E
CPiIP, scheduling.
[ Distributed and Localtl ;S»Ufbsystem
. [ J2EEAPI ][ WebSe ,/0S centric nterface
Domain Embedded Websphere [
Manager z/OS:

Choreographer

Domairt.,

Domain [ Broker ] EWLM Manager

Scheduling
Database XCF, SNA, Local
HTTPS DASD
Tivoli
z/O0S
Executor

¢ Automation
« High Availability

* Workload Optimization
* SLA Enforcement

Common |
Agent

ecutor | |
,J
Executor

Discovery
§ Executor

( Ex
)
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On Demand Dynamic Scheduling Value Points

WebSphere WebSphere WebSphere

Process Business Business vodeing
Server Monitor Modeler Workbench

ipse
Master
CMDB

TBSM H
Central

Scheduling

TI O/TP M Database

Operation Monitoring
al Web UI ul

Workload Scheduler Portal(Tivoli Enterprise Portal

~ "\

Web

Web
2108

Controller

Omegamon

NetView

Choreographer

System
Automation

Domain
Manager
z/0S
Domain | ’
Manager (s

Discovery

Domain WLM
Scheduling
Database
!
A z/0S
Common
Agent S

5 3 z/0S
3 4| P Tracker
a |l

I!'
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On Demand Dynamic Scheduling Value Points

Integration with Change
Manage Processes and
Database for discovering

X Workbench
IT environment changes

and automatically adjust lpse

workload routing / \

Operation Monitoring
al Web Ul 4

Workload Scheduler Portal\ Tivoli Enterprise Portal

Web
J2EE API i ’

Embedded Websphere

Master
J2EE API s‘gﬁie

Embedded Websphere

z/0S
Controller .-

CMDB

TBSM G

W i

Omegamon

»Matching of jobs with the NetView
‘ best resources that satisfy

the requirements System
« Optimization of computing Automation

Scheduling
Database

resource utilization

Web
J2EE API Service

. e Increase application
A icall isi Doman performance
Utgr:natlca y pr.0V|5|on Manager Embedded Websphere ” | . f ; H

additional capacity « Full utilization of computing i :
according to resource resources % Manage dynamic
load and SLA I’bOLIJtIng. and load

Domai | balancing across
performance oooman e g

Database eterogeneous

| platforms and
applications

*Resource discovery and load ( F

Drive load
balancing based on
workload SLA
policies b

measurements
* Simplifying configuration and
optimizing IT infrastructure
utilization.
e Leverage Tivoli leading
discovery technology (CIT)

Executor

2/0S
Executor

Executor

Discovery
Executor



