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Introduction: Balancing Innovation with
Efficiency and Cost Control

Consider any successful and well run enterprise
today and you will find a focus on both innovation and
cost control.  Investments are made in projects that
will provide an opportunity for the business to attract
new customers, enter new markets or improve
efficiency with a goal towards revenue and profit
growth. Information technology plays an increasingly
important function in how these businesses operate
and a key role in these projects. Therefore, it should
be no surprise that cost cutting measures continue to
put more pressure on the IT organization to improve
efficiency and effectiveness. For many organizations,
this creates a paradox that pits innovation and greater
IT agility against budget constraints and cost control.  

Gartner research indicates that growth or
transformation that is expected but not reflected in the
IT budget can indicate that the business has not
planned adequately or is looking to get IT support
from somewhere else, such as outsourcing, which will

not be managed by the IT organization. Situations like this
are symptomatic of IT organizations that are viewed as
cost centers rather than strategic enablers and can also
highlight competitive disadvantage . Gartner also states
that organizations are constantly looking to reduce the
cost of running the business, releasing more of the IT
budget to invest in grow and transform activities, which
are the areas the business sees IT really providing value
to the business2.

As a strategic facet of the business, IT must be flexible
and agile to support the rapid change and growth in
business models. The challenge is to increase agility
and responsiveness to business requirements while
reducing costs and improving efficiency – essentially to
“do more with less”. To make growth and business
innovation a priority, 78% of CEOs interviewed see the
integration of business and technology as the preferred
path to meeting these objectives. Independent,
quantitative research supports this belief and finds that
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industry leaders who are successful at this
convergence beat their industry peers in every
financial metric, including an astounding 3X higher
revenue growth and 2X in profitability.  The research
found that successful organizations “conduct fully
data-driven decision-making enabled by consistent,
coordinated, integrated use of automation.”3 But how
do they get there?

The right approach to service management can help
organizations achieve customer orientation and
innovation while driving greater efficiency. Through
integrated visibility, control and automation,
organizations can regain control across both business
and technology assets and overcome roadblocks to
innovation. Organizations that embrace an effective
approach to service management, which integrates
and aligns people, process, technology and business
management, can achieve optimal efficiency and  a
true partnership between IT and the business. 

In this publication featuring Gartner research, we bring
you perspectives on infrastructure and operational
maturity and the evolution to effective service
management. This special issue features Gartner’s IT
Infrastructure and Operations Maturity Model and
provides insights into how IT can gain effective
approaches on aligning people, process, technology, and
business management. We offer insights from IBM on
Service Management to achieve greater visibility, control
and automation across the infrastructure and tighter
convergence between IT and the business. By defining a
path to infrastructure and operational maturity, we outline
effective principles to service management for companies
of all sizes and industries to align people, process,
technology, and business management for greater
efficiency and innovation.

Source: IBM

Introducing the Gartner IT Infrastructure
and Operations Maturity Model
Gartner’s IT Infrastructure and Operations (I&O)
Maturity Model helps I&O leaders evaluate their
maturity with respect to people, process, technology
and business management, and establish a road
map for increasing levels of maturity to service
alignment and partnering with the business.

Key Findings
• The I&O Maturity Model assesses four

dimensions of I&O: people, process, technology
and business management.

• Each level of increased maturity provides
substantially higher business value.

• Each maturity level transition is likely to take
multiple years.

Recommendations
• Assess your I&O maturity with respect to people,

process, technology and business management.

• Develop a road map of increasing maturity levels
along with return on investment (ROI) criteria for
program justification – focus on the maturity
dimension that needs the most improvement.

• Define maturity improvement initiatives that can be
executed in four to six months.

ANALYSIS
Gartner’s I&O Maturity Model assesses maturity in four
critical dimensions – people, process, technology and
business management – and enables the creation of a
road map for improvement. This model can be used to

1Gartner IT Spending and Staffing Report, 2008”, dated 20 February 2008

2Gartner IT Spending and Staffing Report, 2008”, dated 20 February 2008

3BTM Institute, “Business Technology Convergence Index”, 2007.
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track progress toward higher levels of maturity and
business value.

We often get calls from I&O leaders looking to
benchmark the maturity of their I&O environments,
and looking for assistance in building a road map for
improvement. Gartner has developed a number of
maturity models in response to these requests
(including the IT management process maturity
model, networking maturity model and infrastructure
maturity model); however, they all assess a portion of
I&O, as opposed to the entire sphere of I&O
responsibilities and functions. Although these
individual maturity models are useful in terms of
granularity in specific areas, we believe that it is
necessary for I&O maturity efforts to be cross-
disciplined and coordinated.

The Structure of an IT Maturity Model
The grandfather of maturity models is the Capability
Maturity Model (CMM), developed in 1987. CMM was
breakthrough work, stressing the concept that
process was central to capability maturity. Based on
the CMM concept, numerous maturity models have
been spawned – primarily focused on assessing IT
process maturity.

Greater I&O process maturity is essential if I&O
leaders are to improve IT services delivered to
customers. However, we believe that, although a
focus on process is necessary, it’s not sufficient for IT
maturity, especially in I&O. Process-centricity makes
sense when process alone drives maturity, and all
other elements follow. However, in the IT industry, the
technology is constantly evolving, and discontinuity is
the norm. Technological changes can require
resetting maturity in other areas; for example,
operationalizing virtualization requires process
changes. Hence, technology is also affecting maturity.
An IT maturity model must include technology. As IT
becomes more ingrained in business processes, IT
organization, culture and skills will also need to
radically change. Culture, organization and personnel
changes will often be prerequisites for process
improvement and shifts in how technology is
leveraged. Finally, people, process and technology

are driven and constrained by the ways in which they’re
managed, including the governance procedures. Hence,
we see process, technology, people and business
management as the four essential dimensions of I&O
maturity.

These four assessment dimensions should generally
move together and be aligned as I&O maturity increases.
However, we recognize that, although they tend to move
in the same direction, they don’t all move at the same
rate, because the rate will depend on organization,
business and investment priorities. As a result, we
encourage our clients to pay attention to all four
dimensions; otherwise, if one lags consistently, it will hold
you back from gaining the overall benefits of the I&O
maturity level for which you’re striving.

Another important aspect of an IT maturity model is the
need for a rapid ROI. Because of the rate of technology
change, the change in business requirements and
operational processes, and the need for new skills and
collaboration methods, IT projects that require many
years of implementation and expect a long-term ROI
inevitably fail, as tools change or goals shift. An IT
maturity model must provide for smaller steps,
implementable in no more than two or three years, that
generate measurable, rapid ROI.

Although it may take several years for organizations to
progress to the next level in the maturity model, they
should define improvement initiatives that can be
executed in four to six months. These smaller initiatives
make the changes easier to absorb and ensure that
incremental benefits are being realized while on the
longer maturity journey.

Figure 1 identifies the four-dimensions assessment areas
of the I&O Maturity Model, using a stool analogy. The
people, process and technology assessments represent
the legs of the stool, whereas the business management
functions tie the legs of the stool together. The business
value metrics of using the model are shown above the
stool and include:

• Economics – Improvements in cost, efficiency,
productivity

• Quality of service – Factors related to how
required services are delivered to the business,

Introducing the Gartner IT Infrastructure
and Operations Maturity Model
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Source: Gartner (October 2007)

Figure 1. The Components of Gartner’s I&O Maturity Model

including availability/uptime, response times and
transaction rates

• Agility – The efficiency and speed with which IT
responds to business, technology and regulatory
change

• Customer satisfaction – Improvements in
customer satisfaction

• Business contribution – Improved I&O business
value (such as revenue, profits and speed to
market)

Projects that move an I&O organization from one
level to the next typically use these metrics to justify
the project’s ROI.

In Figure 1, the attributes being assessed for maturity
are shown next to each of the four assessment
dimensions. For example, business management
maturity is measured in terms of planning, financial
management, metrics, governance/standards, sourcing
and project management.

Gartner’s I&O Maturity Model
We have defined six overall levels of I&O maturity, with
the following objectives for each level:

• Level 0, Survival – Little to no focus on IT
infrastructure and operations.

• Level 1, Awareness – Realization that
infrastructure and operations are critical to the
business; beginning to take actions (in
people/organization, process and technologies) to
gain operational control and visibility.

• Level 2, Committed – Moving to a managed
environment, for example, for day-to-day IT
support processes and improved success in
project management to become more customer-
centric and increase customer satisfaction.

• Level 3, Proactive – Gaining efficiencies and
service quality through standardization, policy
development, governance structures and
implementation of proactive, cross-departmental



processes, such as change and release
management.

• Level 4, Service-Aligned – Managing IT like a
business; customer-focused; proven,
competitive and trusted IT service provider.

• Level 5, Business Partnership – Trusted
partner to the business for increasing the value
and competitiveness of business processes, as
well as the business as a whole.

Many large IT organizations will look to transform
themselves to achieve Level 4 (service-aligned
status) to align IT with business priorities and deliver
consistent and competitive IT services. A few will
make it past that to become a business partner,
focused on innovation and increasing the value of the

entire business (not just IT service delivery), with benefit
metrics focused at the business contribution level.
Achieving I&O maturity is a multiyear transformation, and
the movement from one level to another is not evenly
distributed in time and effort. Each level transition is likely
to take multiple years, and each is likely to require
sustained commitment. Lapses (for example, due to
organizational changes or changes in priorities) can result
in significant delays achieving the next level, or cause it
not to be attained.

Figure 2 depicts the six levels of I&O maturity, with a high-
level description of each of the four dimensions of
assessment: people, process, technology and business
management.

No formal IT
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management
functions

Business
contribution
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formal key
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management
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Figure 2. The Levels of Gartner’s I&O Maturity Model
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T i m e l i n e

12/2007

12/2012

S u r v i va l

<2

<2

Awareness

45

30

Committed

30

35

Proactive

15

21

S e r v i c e -

Aligned

8

12

B u s i n e s s

Partnership

<1

<2

Table 1. I&O Maturity Level Estimates for 2007 and 2012Table 1.
I&O Maturity Level Estimates for 2007 and 2012

Source: Gartner (October 2007)

7I&O maturity levels will differ across industries,
enterprise size and business strategies. Table 1 is an
estimate of I&O maturity at each level, with a prediction
of progress by year-end 2012.

Associated planning assumptions include:

• By year-end 2012, only 35% of I&O organizations
in large enterprises will have achieved proactive or
higher levels of I&O maturity; this is up from fewer
than 25% in 2007.

• By year-end 2012, fewer than 14% of I&O
organizations in large enterprises will have
achieved service-aligned or above; this is up from
fewer than 9% in 2007.

• By year-end 2012, fewer than 2% of large
enterprises will have achieved the business
partnership level of maturity.

• By year-end 2012, the awareness level of I&O
maturity will drop by one-third.

Using the I&O Maturity Model
I&O leaders should use this model to assess each of
the I&O maturity dimensions – people, process,
technology and business management. I&O leaders
can then identify projects that would take them forward
to align the dimensions at a particular level or to move
forward to the next level of maturity.

Moreover, as they move up in maturity toward
becoming an internal IT service provider and the elusive
business partnership level (focused on business
innovation), they also must manage the business of IT
differently and more cohesively. This requires that they
manage all the business functions that are required of
their business customer counterparts, including product
management, marketing, business development and
cost accounting.

Gartner RAS Core Research Note G00147962, 
Donna Scott,  Jay E. Pultz,  Ed Holub,  Thomas J. Bittman,

Paul McGuckin, 1 October 2007
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Organizational and environmental complexities are
probably the biggest inhibitors to achieving higher levels
of maturity. Many organizations lack a coordinated
approach to seeing, managing and automating IT which
often results in a wide range of disparate management
tools, hundreds of scripts and highly customized code.
True success requires a cross-functional coordination
effort – communication and collaboration across people,
process, information and technology – coupled with a
proven method of operating.   

Effective service management helps organizations
meet these challenges by enabling them to turn assets
into value for the company. It reaches across an entire
organization including IT and various lines of business,
and touches its people, processes and technologies to
ensure they are considered in an integrated fashion.
However, there are some common obstacles to service
management such as a lack of real-time visibility into
business services, caused by siloed processes and
teams that force organizations to navigate blindly through
the service landscape. A second, equally impairing
obstacle is a lack of the control needed to manage
business services across the entire service life cycle.
And a third obstacle is IT organizations often suffer from
a disconnect caused by a lack of established,
repeatable process automation that can deliver
consistent, accurate data throughout the service life

cycle. The following sections explore the challenges
that organizations face in maturing across the four
dimensions of people, process, technology, and
business management:

People: Improving an organization’s people maturity
level may be the most challenging of the four
dimensions – not because it is the most complex, but
because it is the hardest to measure in terms of return
on investment. IT organizations are consistently under
pressure to deliver new technology and innovation
while reducing costs. This pressure makes efforts to
improve maturity around roles, skills and training seem
a luxury and often get pushed aside as more easily
measurable areas get addressed. In addition, internal
staff may resent a structured, formalized organization if
regarded as a commoditization of their role. However,
creating a well defined, cross-trained organization can
free senior staff to focus on key areas that require the
greatest skill. For management, the reality is that by
improving the maturity level in this dimension,
organizations can reduce internal bottlenecks,
inefficiencies, and risk.

Process: The challenge to improving process maturity
is similar. It is often regarded as difficult in terms of
measuring its ROI. In addition, efforts to create
processes  have sometimes created barriers and require

Current Challenges to Attaining Higher
Levels of Maturity 



extensive manual support. As a result, the creation and
adoption of processes sometimes can be  met with
resistance across many organizations. However,
compliance and regulatory mandate have put greater
pressure on organizations to improve in the process
dimension. Therefore the goal must be to focus on
creating repeatable, straight forward processes where it
is clear to process participants why each step and
control must be in place. 

Technology: An organization's technology maturity
levels are under continuing pressure. New technologies
constantly emerge, while existing technologies
supporting critical production needs are difficult to
update. Throw into this mix other issues such as less
flexible older technologies and incompatibilities across

vendor implementations of newer “standards”, and it is
easy to see the challenges facing organizations as they
try to improve their technology maturity level. 

Business Management: Lines of business are under
increasing pressure to grow revenue. At the same time,
operations are under  pressure to develop IT solutions
that properly align with business objectives, provide
accurate, timely and comprehensive information to
users, and support service level agreements (SLAs)
across the business. Add to this the need to better to
understand and track the cost of IT services and you
can see the need for greater visibility and meaningful
data and KPIs that enable IT and the business to work
in a more collaborative fashion. 

Source: IBM
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Introduction to IBM Service
Management

To address these service management challenges, the
IT vendor and analyst communities have been hard at
work with solutions and practical advice. One can follow
these efforts along a continuum of technologies that
includes help desks, business service management
technologies and strategies, ITIL and other process
frameworks, configuration management databases,
service catalogs and run books. And while each has its
merits, a disconnected implementation can leave
performance gaps between where IT managers want
their organizations to be – the upper levels of I&O
maturity (3 and 4) – versus where their organizations
typically are: the lower levels of I&O maturity (1 and 2).  

IBM provides comprehensive Service Management to
help organizations optimize their business and
technology assets. Tivoli software offers a service
management platform for organizations to deliver
quality service by providing visibility, control and
automation across people, process, technology, and
business management. It provides visibility to see and
understand the workings of their business; control to
effectively manage their business, minimize risk, and
protect their brand; and automation to optimize their
business, reduce the cost of operations and deliver new
services more rapidly. 

Source: IBM
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Unlike IT-centric service management, Tivoli provides a
common process automation foundation to manage,
integrate and align across people, process and
technology and business management for greater
infrastructure and operational maturity. 

Tivoli helps organizations advance in the area of
business management with contextual service visibility
that links infrastructure to the corresponding services,
processes and customers. Business and operations
teams can gain actionable intelligence that includes
transactional, compliance, revenue, service level and
other success indicators required to effectively manage
ongoing delivery against objectives. Through targeted
role-based dashboards, lines-of-business and
operations executives, managers and staff gain the

visibility they need to gauge how the business is
actually delivering against defined revenue, growth and
operational objectives.

The table below offers an analysis of process
methodologies and service management technologies,
highlighting IBM’s solution and its unique capabilities. 

For more than 30 years, IBM service management
consultants and partners, engineers and architects
have been advising some of the world’s largest
businesses in how to manage IT.  IBM itself is a global
organization of over 380,000 employees with an
infrastructure to support manufacturing, supply chains,
sales channels and countless other internal and
external applications and services in 100+ countries.

Solution  Value Proposition Other Solutions IBM Offering 
Help Desk Consolidate IT/Customer 

Interaction 
Overwhelmingly reactive; 
Difficult to customize 

Simple customization with 
seamless upgradeability. 
Integrated Service Catalog 
delivers automated service 
request capability 

Business Service Mgt Close visibility gap between 
IT infrastructure and 
business services it 
supports 

Status only and lacks ability 
to coordinate response in a 
repeatable fashion 

IT and Business Assets 
integrated, grouped, 
managed and viewed as 
services 

Process Frameworks Prescribes what IT 
governance means 

Unable to show how 
governance should be 
implemented 

Best practices included in 
the offerings provide 
proven implementation 
guidelines 

CMDB Provide a shared view of 
operational service assets 
and their relationships 

Implemented without 
control processes, becomes 
just another repository of 
out of date information 

Delivered with control 
processes of change and 
configuration management 
to maintain data currency 
and accuracy 

Service Catalog Provides a catalog of IT 
Services to internal and 
external clients 

Introduces another 
workflow technology that 
must be integrated with 
governance processes to 
achieve integrated 
automation 

Unified with service desk 
and workflow to allow truly 
consolidated IT/Business 
interaction and process 
automation 

Run Book Automation Provides a set of automated 
procedures designed to 
automate routine tasks 

Introduces another 
disjointed set of workflows 
requiring integration with 
higher level governance 
processes 

Unified workflow technology 
and user interfaces allow 
for seamless interoperation 
across the spectrum of 
processes 
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In 2004, IBM’s Services and Software organizations
came together to document the knowledge from these
implementations in a comprehensive set of best
practice documentation known as the Process
Reference Model for IT – PRMIT.  PRMIT, and its
companion piece, Tivoli Unified Process, contains the
process workflows, including inputs and outputs, the
organizational roles and responsibilities, and the
supporting technology solutions, and how they should
be used to advance IT operations management to
support the business.  

IBM has led the industry with its vision and strategy in
delivering integrated service management solutions to
organizations across all sizes and industries. And
Tivoli’s unique integrated foundation for process
automation can help organizations make significant
advancements across the four dimensions of
operational and infrastructure maturity, and drive
innovation by enabling tighter convergence between
business and IT organizations. 

Source: IBM

Introduction to IBM Service
Management
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IBM Tivoli Process Automation 

IBM Tivoli Process Automation delivers unique market-
leading capabilities that are unmatched by any other
service management offering. Unlike other solutions,
Tivoli provides an integrated offering that includes asset
management, CI management, and all the process
activities of configuration management, change
management, release management, problem
management and incident management in a unified
solution that can be deployed in a stepwise manner. 

Through Tivoli’s Process Automation organizations
benefit from visibility with a single user interface to
simplify administration and usage, control with a
shared configuration management system that offers
holistic view of the enterprise, and automation
leveraging a single workflow engine that facilitates
organizational integration by integrating across the
spectrum of operational processes. These technical
underpinnings further differentiate the Tivoli service
management solution in the following ways:

1. Combines all classes of asset management and
service management with a federated
configuration management database for data
integration supported by integrated discovery and
application mapping.

2. Leverages leading, standards-based technology,
built on J2EE with advanced business process
management for business process integration.   

3. Enables easy version to version upgrades with
workflow configuration and other UI changes with
“what you see is what you get” tools.

4. Provides a single, role-based interface for all
critical assets including both IT and enterprise
business assets.

5. Offers full end-to-end management, views of
business applications including those on the
mainframe, and third-party tool integration via web
services and XML.

Source: IBM
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Tivoli Process Automation initially will be leveraged
with four key products: the IBM Tivoli Change and
Configuration Management Database 7.1, IBM Tivoli
Asset Management for IT 7.1, IBM Tivoli Service
Request Manager 7.1, and IBM Maximo Asset
Management 7.1. Over time IBM will leverage the
process automation foundation across a broader set
of Tivoli products. Organizations can realize tangible
results such as improved mean-time-to-repair,
increased service quality and reduction of change-
induced errors. In addition, organizations can foster
greater team collaboration and business
management by gaining an integrated view of data
and metrics that can be shared across business,
operational and IT departments. 

As the connection point between people and
technology, fully integrated and automated processes
drive organizational consistency and alignment.
Through effective deployment, organizations can
realize both the efficiency and cost control today’s
business environment requires, while laying a
foundation to meet aggressive time-to-market goals
and high service quality.   

Source: IBM

Alan Ganek

Chief Technology Officer, Tivoli Software

IBM Tivoli Process Automation 
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Getting Started with IBM Service
Management

The IBM approach to service delivery and process
automation was originated from the ground up with best
practices and the business goals in mind.  Our well-
established methodology and framework that leverages
industry best practices – including the IT Infrastructure
Library® (ITIL®) approach and IBM’s Process Reference
Model for IT (PRMIT) as discussed earlier – to plan,
design, implement and run solutions that help clients
achieve greater integration across their management
environment. The IBM solution differentiates through
breadth of capabilities coupled with best practices for
aligning people, processes, and technology to more
effectively deliver service management. 

IBM IT Management Consulting Services can help you
collaboratively define your service management
strategy, conduct detailed maturity assessments,
identify an appropriate solution approach, and finally
document the set of transition initiatives that will be
required to execute the strategy. By leveraging IBM’s
global intellectual capital developed from 20 years of
experience with service management best practices in
our own commercial data centers, in our internal
operations and with our clients, IBM can provide
practical and innovative thought leadership from
planning to design and implementation. 

Unlocking innovation while achieving cost control and
efficiency requires effective processes, established
management controls and automation to reduce both
costs and human error. Learn more about how IBM’s

unique approach to service management and process
automation can help your organization move across
the spectrum of infrastructure and operational maturity.

The IBM Service Management Entry Points address
the top five customer pain points and minimize the
time to value with a series of documented project
solutions that achieve significant business benefits
upon completion.  There are five Entry Points:
Discover, Monitor, Protect, Industrialize and Integrate.
The five entry points cover understanding
infrastructure and business dependencies (Discover),
tracking infrastructure health and compliance
(Monitor), ensuring security and resilience against
threats and disaster (Protect), streamlining workflows
and processes for repeatable, scalable and consistent
results (Industrialize) and aligning and integrating IT
and business operations and objectives for optimal
impact (Integrate).  To learn more about the IBM
Service Management Entry Points, visit
http://www.ibm.com/software/tivoli/beat/05132008.html.

You can also start aligning your organization with best
practices for service management with our free IBM
Tivoli Unified Process tool at
http://www306.ibm.com/software/tivoli/governance/serv
icemanagement/itup/tool.html. 

Or visit http://www-306.ibm.com/software/tivoli/solutions/vca/
to simply learn more about service management
software and http://www.ibm.com/services to learn
more about service management strategy and planning. 

Source: IBM



About Tivoli software from IBM 
Tivoli software offers a service management platform for organizations to deliver quality service by providing visi-
bility, control and automation-visibility to see and understand the workings of their business; control to effectively
manage their business, minimize risk, and protect their brand; and automation to optimize their business, reduce
the cost of operations and deliver new services more rapidly. Unlike IT-centric service management, Tivoli software
delivers a common foundation for managing, integrating and aligning both business and technology requirements.
Tivoli software is designed to quickly address an organization's most pressing service management needs and
help proactively respond to changing business demands. The Tivoli portfolio is backed by world-class IBM
Services, IBM Support and an active ecosystem of IBM Business Partners. Tivoli clients and Business Partners
can also leverage each other's best practices by participating in independently run IBM
Tivoli User Groups around the world-visit www.tivoli-ug.org 

© Copyright IBM Corporation 2008 

IBM Corporation Software Group 
Route 100 
Somers, NY 10589 
U.S.A. 

Produced in the United States of America 
May 2008   
All Rights Reserved 

IBM, the IBM logo, ibm.com, AIX, DB2 Universal Database, Lotus, Maximo, Netcool/OMNIbus, Tivoli, Tivoli
Enterprise Console and WebSphere are trademarks or registered trademarks of International Business Machines
Corporation in the United States, other countries, or both. If these and other IBM trademarked terms are marked
on their first occurrence in this information with a trademark symbol (® or ™), these symbols indicate U.S.
registered or common law trademarks owned by IBM at the time this information was published. Such trademarks
may also be registered or common law trademarks in other countries. A current list of IBM trademarks
is available on the Web at “Copyright and trademark information” at www.ibm.com/legal/copytrade.shtml 

References in this publication to IBM products and services do not imply that IBM intends to make them available
in all countries in which IBM operates. 
No part of this document may be reproduced or transmitted in any form without written permission from IBM
Corporation. 
Product data has been reviewed for accuracy as of the date of initial publication. Product data is subject to
change without notice. Any statements regarding IBM's future direction and intent are subject to change or with-
drawal without notice, and represent goals and objectives only. 

THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED “AS IS” WITHOUT ANY WARRANTY,
EITHER EXPRESS OR IMPLIED. IBM EXPRESSLY DISCLAIMS ANY WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT. IBM products are warranted according to the
terms and conditions of the agreements (e.g. IBM Customer Agreement, Statement of Limited Warranty,
International Program License Agreement, etc.) under
which they are provided. 

The customer is responsible for ensuring compliance with legal requirements. It is the customer's sole responsibil-
ity to obtain advice of competent legal counsel as to the identification and interpretation of any relevant laws and
regulatory requirements that may affect the customer's business and any actions the customer may need to take
to comply with such laws. IBM does not provide legal advice or represent or warrant that its services or products
will ensure that the customer is in compliance with any law or regulation. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


