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FOREWORD

A Commercial Perspective

Every day more companies are realizing that their market, competi-
tion, and economics have changed. Supported by advances in technol-
ogy, companies previously operating within a single country or region
now find themselves competing in a global marketplace. Within these
enterprises, the information technology (IT) organization must partner
with business leaders to transform the organization, develop global
business processes, and introduce technology that supports these
processes and drives collaboration and innovation on a global basis.
Similar to the way that businesses must adopt a new operating
model and grow new skills, IT organizations themselves must adopt
new practices and develop new skills to be successful. One of the key
skills necessary for organizational growth is the successful management
of technology sourcing and acquisition. Creating business solutions
today involves obtaining, integrating, and managing skills and services
from a variety of sources. These include networking, security, hosting,
and disaster recovery, in addition to the more commonly thought of
tasks such as design and coding. In many instances, solutions involve
ERP, COTS, or BPO deployments, where there is little, if any, actual
development activity. Clearly, the operating model of technology organ-
izations has shifted from internal development to acquisition. In fact,
recent studies have shown that nearly 75 percent of total global IT
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budgets are spent on purchases (Forrester 2006). In today’s environ-
ment, it is difficult for IT organizations to be competitive unless they
excel in acquisition. The SEI has recognized this and responded with
the creation of the Capability Maturity Model for Acquisition
(CMMI-ACQ).

In creating the CMMI-ACQ), the SEI realized that the process of
acquiring technology is significantly different from running an inter-
nal development organization. Organizations that acquire technology
must build strong relationships with the business, understand busi-
ness strategy, develop enterprise-level technology architectures, pro-
tect intellectual property, and source technology that aligns with all
of the above. Effective acquisition requires developing clear require-
ments, soliciting bids, negotiating scope and price, managing sup-
plier commitment delivery, and ensuring that the business is
prepared for the technology. The acquisition team must ensure that
suppliers understand the business objective of the acquisition and
are aligned to deliver the right value to the business.

At General Motors (GM), we sell and deliver the best transporta-
tion products and services to our customers in more than 200 coun-
tries around the globe. To accomplish this, our employees and
partners collaborate globally on vehicle design, manufacturing, dis-
tribution, marketing, and sales of more than nine million vehicles
annually. In addition, GM has an incredibly robust research organiza-
tion that is pioneering the development of new technologies, includ-
ing electric vehicles, hybrid drivetrains, and bio-fuel engines. To
ensure that GM maintains a leadership position in the automotive
industry, we continuously invest in system capabilities that drive col-
laboration and innovation throughout GM’s global organization.

The Information Systems and Services (IS&S) organization is
responsible for delivering and operating IT globally for GM. The
IS&S organization is structured and operates in an acquisition model
for the development, operation, and maintenance of all systems. GM
has an internal staff responsible for business knowledge, technical
strategy, and supplier management. Complementing the GM internal
staff, we partner with the world’s best IT suppliers for the actual
design, construction, deployment, and operation of technology. This
structure ensures that GM employees remain accountable for all
aspects of IT performance while leveraging the talent, scalability, and
global footprint of multiple suppliers.

When developing the organization structure and processes to
support our acquisition model, we searched for frameworks and
benchmarking tools to measure our performance against accepted
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best practices. We reviewed many models and concluded that the
existing models focused on best practices and maturity levels for
organizations that develop technology. No models or guides were
truly appropriate for the customers of the technology. Rather than
developing an internal model unique to GM, we leveraged our suc-
cessful history with CMMI-DEV and partnered with the Software
Engineering Institute (SEI) to create a model for the acquirers, or
customers, of technology. The SEI offered a wealth of expertise to
support this. It contributed internal expertise and access to other
major technology acquirers in both the government and commercial
areas. Looking forward, the SEI is able to provide training, imple-
mentation assistance, and appraisals to support industry adoption.

The result of our partnership with the SEI was the CMMI-ACQ,
the model upon which this book is based. This new CMMI model
provides GM with a road map to help focus our resources on contin-
uously improving the management of our global environment. The
model reinforces key competencies that we must maintain within
GM; these include business knowledge, requirement skills, and tech-
nical architecture to drive strategy. They also include program man-
agement, project management, and contract management, to drive
delivery and value for our business.

With IT essential to virtually all aspects of world commerce, this
landmark new model can produce broad benefits for businesses in all
industries. Businesses that take full advantage of the model can
enhance their IT operations and better serve their customers, just as
we have done here at GM. Such organizations will understand that
although they work with partners to design, develop, and operate
systems, they must remain accountable to the business for the entire
solution. The CMMI-ACQ describes the necessary practices in
requirements, sourcing, architecture management, and project man-
agement to support this.

I believe the CMMI-ACQ will be adopted by many organizations
and will continue to evolve. Our environment is one in which suppli-
ers must work collaboratively with other suppliers and in which new
systems need to integrate into a complex network of other systems.
The technologies will continue to evolve, as will supplier and
acquirer business models. The CMMI-ACQ will have to keep pace,
and we look forward to our continued relationship with the SEI to
make sure that the CMMI-ACQ continues to be a valuable tool for
GM and other technology acquirers.

I congratulate the various contributors that delivered the CMMI-
ACQ maturity model. I also want to commend the authors of this
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book for taking the CMMI-ACQ and making it more relevant for
commercial and government organizations. The authors’ notes pro-
vide context and perspective for the reader to relate to these practical
concepts. The case studies provide real-world examples that create a
vision for organizations to pursue.

Effectively managing technology suppliers, while retaining busi-
ness relationships and technology strategy, is a competence that vir-
tually all organizations will need to develop. Until now, the resources
to guide organization in this development were scarce. The CMMI-
ACQ is a valuable guide in this area. It provides a framework based
on proven best practices, a path for adopting the practices, and a
standard method for assessing your progress and maturity. I com-
mend the SEI for the creation of the model and encourage organiza-
tions to utilize it on their journey to acquisition maturity.

—Ralph Szygenda
Chief Information Officer and Group Vice President
General Motors Corporation
Detroit, Michigan
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A Government Perspective

I do not often have the pleasure of writing a foreword for an extraordi-
nary piece of work as that presented in this text. What the CMMI-
ACQ team has done is unique and offers a tremendous tool to greatly
improve the acquisition process within the Department of Defense
(DoD). The twenty-first century is challenging our old ways of man-
aging projects and programs—particularly, complex projects and pro-
grams. This text provides a method for meeting that challenge.

In my more than 30 years in the DoD acquisition business, I have
worked on, reviewed, and assessed countless programs. All successful
programs (despite what you may have heard, the successes far out-
number the failures) have a set of common traits that I call the “3 Rs.”
The first “R” is the customer’s “requirement.” In the DoD, it is what
the warfighter wants in order to accomplish his mission. The second
“R” is for “resources.” Here “resources” refers not only to funding but
equally to the presence of “the right processes” to acquire the capabil-
ity the warfighter requested. And finally, the third “R” is for “the right
people.” In other words, having the right people who are educated,
trained, and experienced to understand the requirement and know
how to use the right processes, and the funding to meet the cost,
schedule, and performance demands of the program.

I have used the “3 Rs” approach for decades and I have encouraged
others to use it. Although we strive to get requirement growth under

XV



XVi

Foreword—A Government Perspective

control and the right people in place for long periods of time, the
truth of the matter is that we do neither very well. And that reality
most likely will not change in the foreseeable future.

However, 1 have observed that if you have strong and effective
processes, this reality is effectively addressed by accommodating the
enviable changes in requirements and people. That is the SEI’s strong
suit as evidenced by its CMMI approach to software, which has
helped scores of companies and government program offices with
software-intensive programs. Now that approach is being applied to
acquisition. In short, the CMMI-ACQ model offers a powerful tool to
put in place strong, adaptive, effective processes to manage the
acquisition of products and services for warfighters.

The timing of CMMI-ACQ could not be better. The DoD is suffer-
ing losses in all of its acquisition areas: in terms of numbers of people
as well as expertise. As older employees leave government work,
their expertise goes with them. And even though the DoD is pro-
jected to maintain its current acquisition work force numbers, the expe-
rience of the incoming work force has created a knowledge/expertise
shortfall. The CMMI-ACQ tool offers a way for program managers and
others to mitigate the impact of this shortfall.

It has been a joy reading and understanding what this text pres-
ents. I trust you will gain the same appreciation as you read and use
this text. My hat is off to the world-class talent of the CMMI-ACQ
team who devoted so much time and effort to this project, and to the
SEI for constantly pushing the art of the possible and the pursuit of
excellence.

And now, I invite you to read, learn, and help yourself and others
meet the challenge of the twenty-first century.

—Hon. Claude M. Bolton, Jr., DSc
DAU Executive in Residence
Defense Acquisition University
Fort Belvior;, Virginia



PREFACE

A growing trend in business and government alike is one that has
organizations purchasing, outsourcing, and acquiring products and
services to deliver or assemble and deliver to their customers. Instead
of focusing on the development of products and services, organiza-
tions are focusing on acquiring the best products and services devel-
oped by other organizations.

Because of this new emphasis in organizations, there is a lack of
experience to draw on in the organization or even to hire that makes it
difficult to be successful in this acquisition environment. The factors
to consider are different.

The CMMI Product Team and its sponsors acknowledge this trend
and have created the CMMI for Acquisition (CMMI-ACQ) model to help
these organizations by codifying best practices. These best practices
apply to processes critical to the successful acquisition of products and
services and cover the important processes involved in an acquisition
environment.

What Is CMMI?

CMMI (Capability Maturity Model Integration) is the name given to
the collection of models that comprise best practices designed to help
organizations improve the performance of their processes and the
training and appraisals that support these models. A CMMI model

xvii
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documents activities important to different aspects of the processes
needed to deliver products and services to a customer. The CMMI
model contained in this book, CMMI-ACQ, is a model designed
specifically for organizations that acquire products and services,
including large, complex systems.

The first CMMI model was developed by a product team from
industry, government, and the Software Engineering Institute (SEI)
for the application of process improvement in the development of
products and services.

What Is CMMI for Acquisition?

The CMMI-ACQ model was developed in a slightly different way.
The first step was taken by General Motors, in collaboration with the
SEI and with approval of the CMMI Sponsors and Steering Group.
An author team in its Information Technology department developed
the initial draft of the Acquisition model as the special report Adapt-
ing CMMI for Acquisition Organizations: A Preliminary Report [Dod-
son 2006]. The SEI released this report on its Web site. The CMMI
Product Team sought input about this report from organizations that
acquire products and services as a major part of the business
processes. Organizations were also recruited to pilot this report to see
how well it helped those who used it.

In the meantime, the CMMI Product Team formed a model devel-
opment team that would use the report as a basis to form a CMMI
model. Gathering input from those who piloted and reviewed the
preliminary report, the CMMI-ACQ development team began work
on just that. This team consisted of members from government,
industry, and the SEI to ensure a wide variety of perspectives, just as
other CMMI model development teams had in the past. This team
subsequently created CMMI for Acquisition, Version 1.2 (CMMI-
ACQ, V1.2). This model was released in November 2007 as a new
member of the CMMI Product Suite and is included in this book
with elements we've added.

We, as book authors, added tips and hints to all of the model’s
process areas to help you apply the practices in your organization.
We've also added a case study from General Motors that describes
how CMMI-ACQ has worked in that organization. Further, we've
included important information about and for the government’s use
of CMMI-ACQ and the government’s special needs.
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Purpose

The purpose of this book is to present acquisition best practices by
including the full CMMI-ACQ, V1.2 model as well as other informa-
tion to help you apply these practices in your organization. This
other information takes the form of tips, hints, and cross-references
that supplement the model practices and additional chapters that
focus on the needs of industry and government.

The CMMI-ACQ, V1.2 model is a collection of best practices
generated from the CMMI V1.2 Architecture and Framework. This
collection’s best practices apply to professionals in both govern-
ment and industry who acquire products and services for their cus-
tomers and endusers.

The CMMI-ACQ model provides guidance for those who initiate
and manage the acquisition of products and services that meet the
needs of the customer and enduser. Although suppliers may provide
artifacts useful to the processes addressed in CMMI-ACQ, the focus
of the model is on the processes of the acquiring organization.
CMMI-ACQ integrates bodies of knowledge that are essential to
these processes.

The supplier-executed portion of the activities integral to the
acquisition of products and services may use the CMMI for Develop-
ment (CMMI-DEV) model [SEI 2006a]. In cases where the acquirer
is also a product or service developer (e.g., taking responsibility for
the first few layers of product development and integration), CMMI-
DEV (in particular, the Requirements Development, Technical Solu-
tion, and Product Integration process areas) are useful for improving
the acquirer’s product or service development processes.

Contributors to CMMI for Acquisition

Many talented people were involved in the development of the
CMMI v1.2 Product Suite, which includes both CMMI for Acquisi-
tion and CMMI for Development. Three primary groups involved in
this development were the CMMI Steering Group, Product Team,
and Configuration Control Board.

The Steering Group approved the architecture for adding additional
areas of interest to the CMMI Product Suite by approving the concept
of “constellations” built from the CMMI Model Framework (CMF)
and CMMI Architecture. A constellation is a collection of components
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used to construct models, training materials, and appraisal materials in
an area of interest (e.g., acquisition and development).

The Steering Group initiated the development of the Acquisition
constellation, recognizing the importance of providing best practices
to acquirers. The Steering Group provided guidance for the develop-
ment of the CMMI-ACQ model and its accompanying training mate-
rials by guiding and approving plans of the Product Team, providing
consultation on significant CMMI project issues, and ensuring
involvement from a variety of interested communities.

The Product Team wrote, reviewed, revised, discussed, and agreed
on the structure and technical content of the CMMI Product Suite,
including the framework, models, training, and appraisal materials.
Development activities were based on multiple inputs. These inputs
included an A-Specification and guidance specific to each release
provided by the Steering Group, source models, change requests
received from the user community, and input received from pilots
and other stakeholders.

The CMMI Configuration Control Board (CCB) is the official
mechanism for controlling changes to CMMI models, the SCAMPI
appraisal method, and Introduction to CMMI training. As such, this
group ensures integrity over the life of the product suite by reviewing
all proposed changes to the baseline and approving only those changes
that satisfy identified issues and meet criteria for the upcoming release.

The Acquisition Advisory Board acted as the configuration control
board for the Acquisition constellation, approving all changes to the ini-
tial draft of the CMMI-ACQ contained in the special report. Consisting
of experts in the field of acquisition, this group ensured the integrity of
the constellation using the same review process as the CMMI CCB.

Members of the groups involved in developing CMMI-ACQ, V1.2
are listed in Appendix C.

Audience

The audience for CMMI-ACQ is anyone interested in process improve-
ment in an acquisition environment. Whether you are familiar with
the concept of Capability Maturity Models or are seeking information
to get started on your improvement efforts, CMMI-ACQ will be useful
to you. This model is also intended for organizations that want to use a
reference model for an appraisal of their acquisition-related processes.!

1. An appraisal is an examination of one or more processes by a trained team of professionals using
a reference model (e.g., CMMI-ACQ) as the basis for determining strengths and weaknesses.
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Organization of This Book

The organization of the book is similar to the CMMI-ACQ model
available on the SEI Web site. However, we added a few features that
are not found in that document.

e We added tips, hints, and cross-references in the margins throughout
the process areas to help you better understand, apply, or find more
information about the content of the process areas.

¢ We added two additional chapters in Part One. The first, Chapter 6,
describes the special needs of government acquisition organizations and
how CMMI-ACQ can support improving processes in that environment.
The second, Chapter 7, demonstrates how CMMI-ACQ can successfully
be applied in industry and the benefits that can result from its use.

 Process area sections have tabs that help you to quickly open the
book to just the spot you need.

e An index is provided to help you find specific information quickly.
The book is organized into three main parts:

e Part One—About CMMI for Acquisition
e Part Two—Generic Goals and Generic Practices, and the Process Areas
e Part Three—The Appendices and Glossary

Part One, “About CMMI for Acquisition,” consists of seven chapters.

e Chapter 1, “Introduction,” offers a broad view of CMMI and the
Acquisition constellation, concepts of process improvement, the his-
tory of models used for process improvement, and different process
improvement approaches.

e Chapter 2, “Process Area Components,” describes all of the compo-
nents of the CMMI-ACQ process areas.

e Chapter 3, “Tying It All Together,” assembles the model components
and explains the concepts of maturity levels and capability levels.

e Chapter 4, “Relationships among Process Areas,” provides insight
into the meaning and interactions of the CMMI-ACQ process areas.

e Chapter 5, “Using CMMI Models,” describes paths to adoption and
the use of CMMI-ACQ for process improvement and benchmarking
of practices in an acquisition organization.

e Chapter 6, “Using CMMI-ACQ in Government,” describes the special
needs of the government acquisition environment and how CMMI-
ACQ provides a helpful tool for improvement.
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e Chapter 7, “Using CMMI-ACQ in Industry: General Motors Case
Study,” describes the experiences of General Motors as it applied
CMMI-ACQ best practices in the organization and the benefits that
resulted.

Part Two, “Generic Goals and Generic Practices, and the Process
Areas,” contains all of the CMMI model’s required and expected com-
ponents. It also contains related informative components, including
subpractices, notes, examples, and typical work products.

Part Two contains 23 sections. The first section contains the
generic goals and practices. The remaining 22 sections each repre-
sent one of the CMMI-ACQ process areas.” To make these process
areas easy to find, they are organized alphabetically by process area
acronym and have tabs on the outside edge of the page. Each section
contains descriptions of goals, best practices, and examples. Plus,
we've added tips, hints, and cross-references in the outer margins to
help explain concepts and relationships and to provide other useful
information.

Part Three, “The Appendices and Glossary,” consists of four sections.

e Appendix A, “References,” contains references you can use to locate
documented sources of information such as reports, process improve-
ment models, industry standards, and books that are related to
CMMI-ACQ.

e Appendix B, “Acronyms,” defines the acronyms used in the model.

¢ Appendix C, “Project Participants,” contains lists of team members
and their organizations who participated in the development of
CMMI-ACQ), Version 1.2.

e Appendix D, “Glossary,” defines many of the terms used in CMMI-ACQ.

How to Use This Book

Whether you are new to process improvement, new to CMMI, or
already familiar with CMMI, Part One can help you understand why
CMMI-ACQ is the guide to use for improving your acquisition
processes.

2. A process area is a cluster of related best practices in an area, which when implemented collec-
tively, satisfies a set of goals considered important for making significant improvement in that area.
This concept is covered in detail in Chapter 2.
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Readers New to Process Improvement

If you are new to process improvement or new to the Capability Matu-
rity Model (CMM) concept, we suggest that you read Chapter 1,
“Introduction,” first. Chapter 1 contains an overview of process
improvement that explains what CMMI is all about.

Next, skim Part Two, including generic goals and practices and
specific goals and practices, to get a feel for the scope of the best
practices contained in the model. Pay close attention to the purpose
and introductory notes at the beginning of each process area.

In Part Three, look through the references in Appendix A and
select additional sources you think would be beneficial to read before
moving forward with using CMMI-ACQ. Read through the acronyms
and glossary to become familiar with the language of CMMI. Then,
go back and read the details of Part Two, including the tips and hints.

Readers Experienced with Process Improvement

If you are new to CMMI but have experience with other process
improvement models, such as the Software Acquisition CMM, you
will immediately recognize many similarities in their structure and
content.

We recommend that you read Part One to understand how CMMI
is different from other process improvement models. If you have
experience with other models, you may want to select which sections
to read first. Read Part Two with an eye for best practices you recog-
nize from the models that you have already used. By identifying
familiar material, you will gain an understanding of what is new and
what has been carried over or is familiar from the models you already
know. Review the tips, hints, and cross-references to see details and
relationships that will help you understand CMMI better.

Next, review the glossary to understand how some terminology
may differ from that used in the process improvement models you
know. Many concepts are repeated, but they may be called something
different.

Readers Familiar with CMMI

If you have reviewed or used a CMMI model before, you will quickly
recognize the CMMI concepts discussed and the best practices pre-
sented. Focus in on the tips, hints, and cross-references in the
process areas to discover new ideas, relationships, or details you may
have missed before.
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Additional Information and Reader Feedback

Many sources of information about CMMI are available, such as
the background and history of the CMMI models, as well as the
benefits of using CMMI models. Many of these sources are listed in
Appendix A and are also published on the CMMI Web site—
www.sei.cmu.edu/cmmi/.

Your suggestions for improving CMMI are welcome. For infor-
mation on how to provide feedback, see the CMMI Web site at
www.sei.cmu.edu/cmmi/models/change-requests.html. If you have
questions about CMMI, send e-mail to cmmi-comments@sei.cmu.edu.


www.sei.cmu.edu/cmmi/
www.sei.cmu.edu/cmmi/models/change-requests.html

CHAPTER 1

INTRODUCTION

Now more than ever, organizations are increasingly becoming acquir-
ers' of needed capabilities by obtaining products and services from
suppliers and developing fewer of these capabilities in-house. The
intent of this widely adopted business strategy is to improve an orga-
nization’s operational efficiencies by leveraging suppliers’ capabilities
to deliver quality solutions rapidly, at a lower cost, and with the most
appropriate technology.

AUTHORS’ NOTE

It has been challenging to name the CMMI for Acquisition (CMMI-ACQ) model and
this book. The reason is that the activities covered in these documents are called dif-
ferent things in different industries, organizations, and even countries. Instructors
who teach CMMI-ACQ ask their students to tell the class what these activities are
called in their organizations. At last count, more than 20 different terms were used to
refer to what we call “acquisition.” Our choice to use “acquisition” is consistent with
the term used to describe these activities in ISO 15288.

Acquisition of needed capabilities is challenging because acquirers
must take overall accountability for satisfying the user of the needed
capability while allowing the supplier to perform the tasks necessary
to develop and provide the solution.

According to recent studies, 20 percent to 25 percent of large infor-
mation technology (IT) acquisition projects fail within two years and 50
percent fail within five years. Mismanagement, an inability to articulate
customer needs, poor requirements definition, inadequate supplier
selection and contracting processes, insufficient technology selection
procedures, and uncontrolled requirements changes are factors that

1. In CMMI-ACQ, the terms project and acquirer refer to the acquisition project; the term
organization refers to the acquisition organization.
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contribute to project failure. Responsibility is shared by both the sup-
plier and the acquirer. The majority of project failures could be
avoided if the acquirer learned how to properly prepare for, engage
with, and manage suppliers.

AUTHORS’ NOTE

A March 2008 report from the Government Accountability Office (GAO) found that
95 programs in the 2007 portfolio of major defense acquisition programs exceeded
original estimates by $295 million, with deliveries almost two years late, on average.
Total acquisition costs for these 95 programs had risen 26 percent, compared with 6
percent in 2000. Sixty-three percent had changed requirements after starting devel-
opment, and about half of the programs experienced at least a 25 percent increase
in expected lines of software code [GAO: Defense Acquisition, 2008].

In addition to these challenges, an overall key to a successful
acquirer—supplier relationship is communication.

AUTHORS’ NOTE

General Motors Information Technology is a leader in working with its suppliers.
See the case study in Chapter 7 to learn more about how sophisticated the relation-
ships and communication can be with suppliers.

Unfortunately, many organizations have not invested in the capa-
bilities necessary to effectively manage projects in an acquisition
environment. Too often acquirers disengage from the project once
the supplier is hired. Too late they discover that the project is not on
schedule, deadlines will not be met, the technology selected is not
viable, and the project has failed.

The acquirer has a focused set of major objectives. These objec-
tives include the requirement to maintain a relationship with the
final users of the capability to fully comprehend their needs. The
acquirer owns the project, executes overall project management, and
is accountable for delivering the needed capabilities to the users.
Thus, these acquirer responsibilities may extend beyond ensuring
that the right capability is delivered by chosen suppliers to include
such activities as integrating the overall product or service, transi-
tioning it into operation, and obtaining insight into its appropriate-
ness and adequacy to continue to meet customer needs.

CMMI for Acquisition (CMMI-ACQ) provides an opportunity to
avoid or eliminate barriers in the acquisition process through prac-
tices and terminology that transcend the interests of individual
departments or groups.
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AUTHORS’ NOTE
If the acquirer and its suppliers are both using CMMI, they have a common language
they can use to enhance the relationship even further.

This document provides guidance to help the acquirer apply
CMMI best practices.

CMMI-ACQ contains 22 process areas. Of those, 16 are CMMI
Model Foundation (CMF) process areas that cover process manage-
ment, project management, and support. We will discuss CMF in
more detail later in this chapter.

AUTHORS'’ NOTE

The CMF concept is what enables CMMI to be integrated for both supplier and
acquirer use. The shared content across models for different domains enables
organizations in different domains (e.g., acquirers and suppliers) to work together
more effectively. It also enables large organizations to use multiple CMMI models
without a huge investment in learning new terminology, concepts, and procedures.

Six process areas focus on practices specific to acquisition
addressing agreement management, acquisition requirements devel-
opment, acquisition technical management, acquisition validation,
acquisition verification, and solicitation and supplier agreement
development.

All CMMI-ACQ model practices focus on the activities of the
acquirer. Those activities include supplier sourcing, supplier agree-
ment development and award, and management of the acquisition of
capabilities, including the acquisition of both products and services.
Supplier activities are not addressed in this document. Suppliers and
acquirers who also develop products and services should consider
using the CMMI for Development (CMMI-DEV) model.

About Capability Maturity Models

In its research to help organizations develop and maintain quality
products and services, the Software Engineering Institute (SEI) has
identified several dimensions that an organization can focus on to
improve its business. Figure 1.1 illustrates the three critical dimen-
sions on which organizations typically focus: people, procedures and
methods, and tools and equipment.

But what holds everything together? It is the processes used in your
organization. Processes allow you to align the way you do business.
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Procedures and methods
defining the relationship
of tasks

_____________

People

with skills,
training, and
motivation

FIGURE 1.1

The Three Critical Dimensions

l rl Tools and
equipment

They allow you to address scalability and provide a way to incorporate
knowledge of how to do things better. Processes allow you to leverage
your resources and to examine business trends.

AUTHORS’ NOTE

Another advantage of using CMMI models for improvement is that they are
extremely flexible. CMMI doesn’t dictate what processes to use, what tools to buy, or
who should perform particular processes. CMMI provides a framework of flexible
best practices that can be applied to meet the organization’s business objectives, no
matter what they are.

This is not to say that people and technology are not important.
We are living in a world where technology is changing by an order
of magnitude every ten years. Similarly, people typically work for
many companies throughout their careers. We live in a dynamic
world. A focus on process provides the infrastructure and stability
necessary to deal with an ever-changing world and to maximize
the productivity of people and the use of technology to be more
competitive.

Manufacturing has long recognized the importance of process
effectiveness and efficiency. Today, many organizations in manufactur-
ing and service industries recognize the importance of quality
processes. Process helps an organization’s work force meet business
objectives by helping them work smarter, not harder, and with
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improved consistency. Effective processes also provide a vehicle for
introducing and using new technology in a way that best meets the
organization’s business objectives.

In the 1930s, Walter Shewhart began work in process improve-
ment with his principles of statistical quality control [Shewhart
1931]. These principles were refined by W. Edwards Deming [Dem-
ing 1986], Phillip Crosby [Crosby 1979], and Joseph Juran [Juran
1988]. Watts Humphrey, Ron Radice, and others extended these
principles even further and began to apply them to software in their
work at IBM and the SEI [Humphrey 1989]. Humphrey’s book, Man-
aging the Software Process, provides a description of the basic princi-
ples and concepts on which many of the Capability Maturity Models
(CMMs) are based.

The SEI has taken the process management premise, “the quality
of a system or product is highly influenced by the quality of the
process used to develop and maintain it,” and defined CMMs that
embody this premise. The belief in this premise is seen worldwide in
quality movements, as evidenced by the International Organization
for Standardization/International Electrotechnical Commission
(ISO/IEC) body of standards.

CMMs focus on improving processes in an organization. They
contain the essential elements of effective processes for one or more
disciplines and describe an evolutionary improvement path from ad
hoc, immature processes to disciplined, mature processes with
improved quality and effectiveness.

The SEI created the first CMM designed for software organiza-
tions and published it in a book, Capability Maturity Model: Guide-
lines for Improving the Software Process [SEI 1995].

Today, CMMI is an application of the principles introduced
almost a century ago to this never-ending cycle of process improve-
ment. The value of this process improvement approach has been con-
firmed over time. Organizations have experienced increased
productivity and quality, improved cycle time, and more accurate and
predictable schedules and budgets [Gibson 2006].

Evolution of CMMI

Figure 1.2 illustrates the models that were integrated into CMMI-DEV
and CMMI-ACQ. Developing a set of integrated models involved more
than simply combining existing model materials. Using processes that
promote consensus, the CMMI Product Team built a framework that
accommodates multiple constellations.
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CMM for Software Systems Engineering
vi.1(1993) CMM v1.1 (1995)
INCOSE SECAM
(1996)
- i Integrated Product
Software CMM EIA 731 SECM [r)‘e‘fgz emenrt"C“MCM
v2, draft C (1997) (1998) (1997) P

\‘ v1.02 (2000)

Software Acquisition q
CMM v1.03 (2002) =
v1.1 (2002)
v CMMI for Development
CMMI for Acquisition / v1.2 (2006)
v1.2 (2007)
FIGURE 1.2

The History of CMMs?

AUTHORS' NOTE

Another CMMI model is currently “in the works” as this book is being written. In
2009 the CMMI for Services model will be released. It supports organizations that
establish, manage, and delivery services.

CMMI Framework Architecture

The CMMI Framework Architecture provides the structure needed to
produce CMMI models, training, and appraisal components. To
allow the use of multiple models within the CMMI Framework,
model components are classified as either common to all CMMI
models or applicable to a specific model. The common material is
called the CMMI Model Foundation, or CME

The components of the CMF are required to be a part of every
model generated from the framework. Those components are com-
bined with material applicable to an area of interest to produce a
model. Some of this material is shared among areas of interest, and
other portions are unique to only one area of interest.

A constellation is defined as a collection of components that are used
to construct models, training materials, and appraisal materials in an

2. EIA 731 SECM is the Electronic Industries Alliance standard 731, or the Systems Engineer-
ing Capability Model. INCOSE SECAM is the International Council on Systems Engineering
Capability Assessment Model [EIA 2002].
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area of interest (e.g., acquisition and development). The Acquisition
constellation’s model is called CMMI for Acquisition, or CMMI-ACQ.

CMMI for Acquisition

The CMMI Steering Group initially approved an introductory collec-
tion of acquisition best practices called the Acquisition Module (CMMI-
AM), which was based on the CMMI Framework. Although it sought
to capture best practices, it was not intended to become an appraisable
model or a suitable model for process improvement purposes.

AUTHORS'’ NOTE

The Acquisition Module was updated after CMMI-ACQ was released. Now called
the “CMMI for Acquisition Primer, Version 1.2,” it continues to be an introduction to
CMMI-based improvement for acquisition organizations. The primer is an SEI
report (CMU/SEI-2008-TR-010) that you can find at www.sei.cmu.edu/publications/.

General Motors partnered with the SEI to create the initial draft
Acquisition model that was the basis for this model. This model rep-
resents the work of many organizations and individuals.

Acquirers should use professional judgment and common sense to
interpret this model for their organizations. That is, although the
process areas described in this model depict behaviors that are consid-
ered best practice for most acquirers, all process areas and practices
should be interpreted using an in-depth knowledge of CMMI-ACQ,
organizational constraints, and the business environment.

AUTHORS’ NOTE

Every CMMI model must be used within the framework of the organization’s busi-
ness objectives. An organization’s processes should not be restructured to match a
CMMI model’s structure.

This document is a reference model that covers the acquisition of
needed capabilities. Capabilities are acquired in many industries,
including aerospace, banking, computer hardware, software, defense,
automobile manufacturing, and telecommunications. All of these
industries can use CMMI-ACQ.


www.sei.cmu.edu/publications/
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Analyze and Validate Requirements goal, 182
Analyze Requirements practice, 183-184
Analyze Requirements to Achieve Balance
practice, 184-185
Establish Operational Concepts and Scenarios
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processes, 318-319
SCAMPI, 59, 133-134
Appraise the Organization’s Processes practice,
318-319
Approval in RASIC chart, 121
Architecture function in PI1O organizations, 106
Assess Training Effectiveness practice, 351
Assessment
risk, 443
training effectiveness, 351
Asset library, 310-311
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Institutionalize a Defined Process, 153-154
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data, 385-387
improvement proposals, 288-292
measurements, 276277
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to plans, 394-396
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government acquisition, 90-96
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Contingency plans, 445, 447
Continuous representations, 24
process areas, 35-36
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Contracts
government acquisition, 76
requirements, 178-182
Contribute to Organizational Process Assets
practice, 262-263
Control, process, 150-151
Control Configuration Items practice, 235-236
Coordinate and Collaborate with Relevant
Stakeholders goal
Manage Dependencies practice, 264-265
Manage Stakeholder Involvement practice, 263
Resolve Coordination Issues practice, 265
Correct Root Causes of Problems practice
Institutionalize an Optimizing Process, 158
process area support for, 164
Corrective actions
budgets and schedules, 383
managing to closure, 364-366
process variation, 422
quantitatively managed processes, 142-143
supplier agreements, 167-168
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requirements, 427
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collection mechanisms, 275-277
defect, 219-220
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managing, 385-387
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monitoring, 359
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Acquisition Technical Management relation, 188
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related process areas, 241
Risk Management relation, 435
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Defects
addressing causes, 222-225
determining causes, 219-222
Defense Acquisition Guidebook, 73
Defense Acquisition Performance Assessment
Report (DAPA report), 63-65
Defense Acquisition University (DAU), 70, 73
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Define, Measure, Analyze, Improve, Control
(DMAIC) improvement methodology, 90
Define Project Lifecycle Phases practice, 377-378
Define Risk Parameters practice, 437-438
Defined maturity level, 31-32
Defined processes
capability levels, 28
composing, 411-413
establishing, 153, 252-254
generic goals and generic practices, 140-141
Use the Project’s Defined Process goal, 251-263
Deliver Training practice, 349-350
Delivering value, 84-86
Delivery Center function, 106
Deming, W. Edwards, 7
Dependencies
budget and schedule, 382
managing, 264-265
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Manage the Deployment practice, 298-300
Measure Improvement Effects practice, 300
Plan the Deployment practice, 296-297
Deploy Organizational Process Assets and
Incorporate Experiences goal, 323
Deploy Organizational Process Assets practice,
323-324
Deploy Standard Processes practice, 325-326
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Process Assets practice, 327-328
Monitor the Implementation practice, 326
Deploy Organizational Process Assets practice,
323-324
Deploy phase in Standard project type, 110
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goal, 317
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318-319
Establish Organizational Process Needs practice,
317-318
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435-437
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344-345
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381-383
Establish the Project Plan practice, 393-394
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Plan Needed Knowledge and Skills practice,
389-390
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Plan Transition to Operations and Support
practice, 392-393
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181-182
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179-181
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configuration management, 236-237
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risks, 440—442
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Due diligence, 463

Earned Value Management (EVM), 272-273, 356
Effectiveness, training, 351
Effort, estimating, 378-380
Elicit Stakeholder Needs practice, 176-177
Emerging Technologies function, 107
England, Gordon, 63
Ensure Continuous Process Improvement practice
Institutionalize an Optimizing Process, 156-158
process area support for, 163
Environment
establishing, 254-256
risk identification, 442
standards, 311
validation, 203-204
verification, 210-211
Equipment requirements, 389
Equivalent staging, 38-42
Establish a Configuration Management System
practice, 232-233
Establish a Defined Process practice
Institutionalize a Defined Process, 153
process area support for, 162
Establish a Risk Management Strategy practice,
438-439
Establish a Solicitation Package practice, 455-460
Establish a Training Capability practice, 346-348
Establish an Organizational Policy practice, 145
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goal, 343
Determine Which Training Needs are the
Responsibility of the Organization practice,
344-345
Establish a Training Capability practice, 346-348
Establish an Organizational Training Tactical
Plan practice, 345-346
Establish Strategic Training Needs practice,
343-344



Establish an Organizational Training Tactical Plan
practice, 345-346
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practice, 232-233
Identify Configuration Items practice, 230-232
Establish Configuration Management Records
practice, 236-237
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179-181
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377-378
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Select Processes practice, 332
Establish Process Action Plans practice, 321-322
Establish Process-Performance Baselines practice,
335-337
Establish Process-Performance Measures practice,
333-334
Establish Process-Performance Models practice,
337-339
Establish Quality and Process-Performance
Objectives practice, 334-335
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466—467
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practice, 442-444
Identify Risks practice, 440—442
Identify and Involve Relevant Stakeholders practice
Institutionalize a Managed Process, 149-150
process area support for, 161
Identify Configuration Items practice, 230-232
Identify Inconsistencies Between Project Work and
Requirements practice, 430—431
Identify Potential Suppliers practice, 453-454
Identify Project Risks practice, 383-385
Identify Risks practice, 440-442
Identify the Organization’s Process Improvements
practice, 319-321
Implement Action Proposals practice, 222-224
Implement Process Action Plans practice, 322-323
Implement Risk Mitigation Plans practice, 447-449
Implementation, monitoring, 326
Improvement paths, 24
Improvements
continuous process, 156-158
deploying, 296-300
government acquisition, 90-92
information collection for, 153-154
selecting, 288-295
Incomplete processes in capability levels, 27
Inconsistencies, identifying, 430-431
Incorporate Experiences into Organizational
Process Assets practice, 327-328
Information in RASIC chart, 121
Information Systems & Services (IS&S)
organization, 97-99
factory structure, 104-105
overview, 101-104
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Information Technology Service Requests (ITSRs),
122-123
Informative process area components, 12
Initial maturity level, 31
Initiating, Diagnosing, Establishing, Acting, and
Learning (IDEAL) model, 56, 90-91
Innovations. See Organizational Innovation and
Deployment (OID) process area
Institutionalization of processes, 139-144
Institutionalize a Defined Process goal
Collect Improvement Information practice,
153-154
Establish a Defined Process practice, 153
Institutionalize a Managed Process goal
Assign Responsibility practice, 147-148
Establish an Organizational Policy practice, 145
Identify and Involve Relevant Stakeholders
practice, 149-150
Manage Configurations practice, 148-149
Monitor and Control the Process practice,
150-151
Objectively Evaluate Adherence practice, 152
Plan the Process practice, 145-147
Provide Resources practice, 147
Review Status with Higher Level Management
practice, 152
Train People practice, 148
Institutionalize a Quantitatively Managed Process
goal
Establish Quantitative Objectives for the Process
practice, 154-155
Stabilize Subprocess Performance practice,
155-156
Institutionalize an Optimizing Process goal
Correct Root Causes of Problems practice, 158
Ensure Continuous Process Improvement
practice, 156-158
Integrate Plans practice, 256-258
Integrated Master Plan, 394
Integrated Master Schedule, 394
Integrated Project Management (IPM) process area,
47-48
Coordinate and Collaborate with Relevant
Stakeholders goal, 263-265
Decision Analysis and Resolution relation, 241

General Motors case study, 120-122
generic practice support by, 161-162
introductory notes, 249-251
Organizational Innovation and Deployment
relation, 288
purpose, 249
Quantitative Project Management relation, 408
related process areas, 251
Use the Project’s Defined Process goal, 251-263
Integrated Project Plan (IPP), 120
Integrated teams rules and guidelines, 312-313
Integrated Tools Enable High-Performance
Acquisition (IT-ERP) framework, 132-133
Integrator Project Management Office (IPMO), 122
Integrity
baseline, 236-237
data checks, 280-281
Intercoder reliability, 281
Interfaces
managing, 196-198
requirements, 180
International Organization for
Standardization/International Electrotechnical
Commission (ISO/IEC) standards, 7
Interoperable Acquisition for Systems of Systems, 67
Interoperable acquisitions, 81-84
Introductory notes
Acquisition Requirements Development,
173-174
Acquisition Technical Management, 187-188
Acquisition Validation, 199-200
Acquisition Verification, 207-208
Agreement Management, 165
Causal Analysis and Resolution, 217-218
Configuration Management, 227-229
Decision Analysis and Resolution, 239-241
Integrated Project Management, 249-251
Measurement and Analysis, 267-268
Organizational Innovation and Deployment,
285-287
Organizational Process Definition, 301-302
Organizational Process Focus, 315-316
Organizational Process Performance, 329-330
Organizational Training, 341-342
overview, 14, 18



Process and Product Quality Assurance,
397-400

Project Monitoring and Control, 353-354

Project Planning, 367-368

Quantitative Project Management, 405-407

Requirements Management, 425-426

Risk Management, 433—-434

Solicitation and Supplier Agreement
Development, 451-452

Ishikawa diagrams, 158

)

Joint Architecture Management Council JAMO),
107-108, 132

Joint Capabilities Integration and Development
System (JCIDS), 64

Joint forums, 134

Juran, Joseph, 7

K

Knowledge and skills
monitoring, 357
planning, 389-390

L

Lean Six Sigma, 92
Levels, 23-24, 26

capability, 27-30

control, 148-149

maturity, 30-35
Libraries, process asset, 310-311
Lifecycle models, descriptions, 305-306
Lifecycle phases, defining, 377-378
Literature searches for alternatives, 244

M

Maintain Bidirectional Traceability of Requirements
practice, 430-431
Maintenance and support responsibilities
Distribute and Maintain the Solicitation Package
practice, 461
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government acquisition, 85
Manage Configurations practice
Institutionalize a Managed Process, 148-149
process area support for, 160
Manage Corrective Action to Closure goal, 364
Analyze Issues practice, 364-365
Manage Corrective Actions practice, 366
Take Corrective Action practice, 365-366
Manage Corrective Actions practice, 366
Manage Dependencies practice, 264265
Manage Project Performance practice, 414-417
Manage Requirements Changes practice, 429-430
Manage Requirements goal, 426-427
Identify Inconsistencies Between Project Work
and Requirements practice, 430-431
Maintain Bidirectional Traceability of
Requirements practice, 430-431
Manage Requirements Changes practice,
429-430
Obtain Commitment to Requirements practice,
428-429
Understand Requirements practice, 427-428
Manage Selected Interfaces practices, 197-198
Manage Stakeholder Involvement practice, 263
Manage Supplier Invoices practice, 170-171
Manage the Deployment practice, 298-300
Manage the Project Using Integrated Plans practice,
258-260
Managed maturity level, 31
Managed processes
capability levels, 28
generic goals and generic practices, 140
Management
configuration management system, 232-233
project. See Integrated Project Management
(IPM) process area
quantitative. See Quantitative Project
Management (QPM) process area
requirements. See Requirements Management
(REQM) process area
Review Status with Higher Level Management
practice, 152
supplier agreement reviews, 167
Managing the Software Process, 7
Manufacturing and Quality process area, 105
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Manufacturing in AF-SEAM model, 89
Manufacturing process, 6
Mapping in General Motors case study, 129
Matrices, traceability, 431
Maturity levels, 24, 26
advancing through, 34-35
defined, 31-32
initial, 31
managed, 31
optimizing, 33-34
overview, 30
process areas, 37-38
quantitatively managed, 32-33
Measure Improvement Effects practice, 300
Measurement
General Motors case study, 127-129
improvement effects, 300
repository establishment and maintenance,
308-310
selecting, 417-419
Measurement and Analysis (MA) process area, 50-51
Agreement Management relation, 166
Align Measurement and Analysis Activities goal,
269-279
Causal Analysis and Resolution relation, 218-219
generic practice support by, 161
Integrated Project Management relation, 251
introductory notes, 267-268
Organizational Innovation and Deployment
relation, 288
Organizational Process Focus relation, 316
Organizational Process Performance relation, 331
Project Monitoring and Control relation, 354
Project Planning relation, 369
Provide Measurement Results goal, 279-284
purpose, 267
Quantitative Project Management relation, 407
related process areas, 268-269
Solicitation and Supplier Agreement
Development relation, 452
Meetings in General Motors case study, 131
Mentors in General Motors case study, 134-135
Method Definition Documents (MDDs), 59-60
Milestones
budget and schedule, 381

reviewing, 361-362
Mitigate Risks goal, 444
Develop Risk Mitigation Plans practice,
444447
Implement Risk Mitigation Plans practice,
447449
Models
AF-SEAM, 86-90
CME 5, 8
CMMLI, 55-61
CMMI-ACQ, 3-9
CMMI-DEY, 98, 102-104
effort and cost estimates, 379
lifecycle, 305-306
process-performance, 337-339
SOSI, 81
Monitor and Control the Process practice
Institutionalize a Managed Process, 150-151
process area support for, 161
Monitor Commitments practice, 357-358
Monitor Data Management practice, 359
Monitor Project Planning Parameters practice,
355-357
Monitor Project Risks practice, 358-359
Monitor Selected Supplier Processes practice,
168-169
Monitor Stakeholder Involvement practice,
359-360
Monitor the Implementation practice, 326
Monitor the Performance of Selected Subprocesses
practice, 422-424
Monitor the Project Against the Plan goal, 355
Conduct Milestone Reviews practice, 361-362
Conduct Progress Reviews practice, 360-361
Monitor Commitments practice, 357-358
Monitor Data Management practice, 359
Monitor Project Planning Parameters practice,
355-357
Monitor Project Risks practice, 358-359
Monitor Stakeholder Involvement practice,
359-360
Monitor Transition to Operations and Support
practice, 362-364
Monitor Transition to Operations and Support
practice, 362-364



Negotiation plans, 463-464
Non-numeric criteria, 243
Noncompliance issues
detecting, 401
resolution, 402-404
Numbering schemes, 19
Numeric criteria, 240

o

Objectively Evaluate Adherence practice
Institutionalize a Managed Process, 152
process area support for, 161
Objectively Evaluate Processes and Work Products
goal, 400
Objectively Evaluate Processes practice, 400-401
Objectively Evaluate Work Products and Services
practice, 402
Objectively Evaluate Processes practice, 400-401
Objectively Evaluate Work Products and Services
practice, 402
Obijectives
acquisition strategy, 371
establishing, 334-335
measurement, 270-272
project, 408—411
Observe-Orient-Decide-Act (OODA) loop, 90
Obtain Commitment to Requirements practice,
428-429
Obtain Commitment to the Plan goal, 394
Obtain Plan Commitment practice, 395-396
Reconcile Work and Resource Levels
practice, 395
Review Plans That Affect the Project
practice, 394-395
Obtain Measurement Data practice, 280-281
Obtain Plan Commitment practice, 395-396
OnStar process area, 105
Optimizing maturity level, 33-34
Optimizing processes, 29, 143, 156-158
Organizational Innovation and Deployment (OID)
process area, 52-53
Causal Analysis and Resolution relation, 218
Deploy Improvements goal, 296-300
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generic practice support by, 163
introductory notes, 285-287
purpose, 285
Quantitative Project Management relation, 408
related process areas, 287—288
Select Improvements goal, 288-295
Organizational process areas, 49-50
Organizational process assets
contributing to, 262-263
planning project activities, 254
Organizational Process Definition (OPD) process
area, 49, 69
Establish Organizational Process Assets
goal, 302-313
generic practice support by, 159, 162
Integrated Project Management relation, 251
introductory notes, 301-302
Measurement and Analysis process relation, 269
Organizational Process Focus relation, 316
Organizational Process Performance relation, 331
Organizational Training relation, 342
purpose, 301
Quantitative Project Management relation, 407
related process areas, 302
Organizational Process Focus (OPF) process
area, 49
Deploy Organizational Process Assets and
Incorporate Experiences goal, 323-328
Determine Process Improvement Opportunities
goal, 317-321
generic practice support by, 162
introductory notes, 315-316
Organizational Innovation and Deployment
relation, 287
Plan and Implement Process Actions
goal, 321-323
purpose, 315
related process areas, 316
Organizational Process Performance (OPP) process
area, 52
Establish Performance Baselines and Models
goal, 331-339
generic practice support by, 163
introductory notes, 329-330
Organizational Innovation and Deployment
relation, 287
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Organizational Process Performance (OPP) process
area (Continued)
purpose, 329
Quantitative Project Management relation, 407
related process areas, 331
Organizational Training (OT) process area, 49
Establish an Organizational Training Capability
goal, 343-348
generic practice support by, 160
introductory notes, 341-342
Organizational Innovation and Deployment
relation, 287
Organizational Process Focus relation, 316
Provide Necessary Training goal, 348-351
purpose, 341
related process areas, 342-343
Orientation in acquirer processes, 390
Oversight in government acquisition, 66

P

Parameters
planning, 355-357
risk, 437-438
Peer reviews, 48
General Motors case study, 126-127
Perform Peer Reviews goal, 212-213
People focus in Capability Maturity Models, 5-6
Perform Configuration Audits practice, 237
Perform Interface Management goal, 196
Manage Selected Interfaces practice, 197-198
Select Interfaces to Manage practice, 196-197
Perform Peer Reviews goal, 212
Analyze Peer Review Data practice, 213
Conduct Peer Reviews practice, 213
Prepare for Peer Reviews practice, 212
Perform Specific Practices practice, 145
Perform Validation practice, 205
Perform Verification practice, 214
Performance
managing, 414-417
monitoring, 422-424
process-performance measures, 333-334
process-performance objectives, 409—-410
requirements, 180

risk identification, 441-442
subprocess, 417-424
Performed processes
capability levels, 27
generic goals and generic practices, 140
Pilot Improvements practice, 293-294
Plan and Implement Process Actions goal, 321
Establish Process Action Plans practice, 321-322
Implement Process Action Plans practice, 322-323
Plan Data Management practice, 385-387
Plan-Do-Check-Act (PDCA) improvement loop, 90
Plan Needed Knowledge and Skills practice,
389-390
Plan Stakeholder Involvement practice, 390-392
Plan the Deployment practice, 296-297
Plan the Process practice
Institutionalize a Managed Process, 145-147
process area support for, 160
Plan the Project’s Resources practice, 387-389
Plan Transition to Operations and Support practice,
392-393
Planning, Programming, Budgeting, and Execution
(PPBE) system, 64, 6667
Plans
deployment, 296-297
government acquisition strategies, 70-75
integrating, 256-258
managed processes, 145-147
monitoring, 355-357
negotiation, 463—-464
organizational process assets for, 254
process action, 321-323
project plan development, 380-394
risk mitigation, 447-449
Prepare for Peer Reviews practice, 212
Prepare for Risk Management goal, 435
Define Risk Parameters practice, 437-438
Determine Risk Sources and Categories practice,
435-437
Establish a Risk Management Strategy practice,
438-439
Prepare for Solicitation and Supplier Agreement
Development goal
Distribute and Maintain the Solicitation Package
practice, 461



Establish a Solicitation Package practice,
455-460
Identify Potential Suppliers practice, 453—-454
Review the Solicitation Package practice, 460
Prepare for Validation goal, 201
Establish the Validation Environment practice,
203-204
Establish Validation Procedures and Criteria
practice, 204-205
Select Products for Validation practice, 201-203
Prepare for Verification goal, 209
Establish the Verification Environment practice,
210-211
Establish Verification Procedures and Criteria
practice, 211-212
Select Work Products for Verification practice,
209-210
Prioritizing
customer requirements, 177-178
data, 277
measurements, 275
requirements, 181
risks, 442-444
Privacy, 387
Probability in risk analysis, 383-384, 444
Procedures and methods focus in Capability
Maturity Models, 5-6
Process and Product Quality Assurance (PPQA)
process area, 50-51
introductory notes, 397-400
Objectively Evaluate Processes and Work
Products goal, 400-402
Provide Objective Insight goal, 402—-404
purpose, 397
related process areas, 400
Process and Program Management function in P10
organizations, 107
Process areas, 5. See also specific process areas by
name
components, 11-13
equivalent staging, 38-42
examples, 18
generic goals, 15
generic practices, 17
introductory notes, 14
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list, 13-14
notes, 18
numbering schemes, 19
purpose statements, 14
references, 18-19
relationships among, 14-15, 43, 159-164
representations, 35-38
specific goals, 15
specific practices, 16
subpractices, 17
typical supplier deliverables, 16-17
typical work products, 16
typographical conventions, 19-21
Process asset library, 310-311
Process capability, analyzing, 423
Process definition. See Organizational Process
Definition (OPD) process area
Process deployment and change in General Motors
case study, 129-132
Process elements, 302
Process improvements
establishing, 56
identifying, 157
Process Information Officer (P10) organizations,
105-107, 132
Processes in Capability Maturity Models, 6
Product Development process area, 105
Product support in acquisition strategy, 373
Profiles, 39-41
Program Management Reviews (PMRs), 92
Program structure in government acquisition, 65
Programmatic interoperability, 82
Progress
monitoring, 356
reviewing, 360-361
Project and support groups, 342
Project failure causes, 4
Project management
General Motors case study, 120-122
process area. See Integrated Project Management
(IPM) process area
Project Management Organization (PMO), 92, 120
Project Monitoring and Control (PMC) process
area, 46—48
Agreement Management relation, 166
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Project Monitoring and Control (PMC) process area
(Continued)
Configuration Management relation, 229
General Motors case study, 117-120
generic practice support by, 161-162
government acquisition, 84
Integrated Project Management relation, 251
introductory notes, 353-354
Manage Corrective Action to Closure goal,
364-366
Measurement and Analysis process relation, 268
Monitor the Project Against the Plan goal,
355-364
purpose, 353
Quantitative Project Management relation, 407
related process areas, 354
Requirements Management relation, 426
Risk Management relation, 434
Project Planning (PP) process area, 45
Configuration Management relation, 229
Develop a Project Plan goal, 380-394
Establish Estimates goal, 369-380
General Motors case study, 117-120
generic practice support by, 160-161
government acquisition, 84
Integrated Project Management relation, 251
introductory notes, 367-368
Measurement and Analysis process relation, 268
Obtain Commitment to the Plan goal, 394-396
Organizational Training relation, 343
Project Monitoring and Control relation, 354
purpose, 367
related process areas, 368-369
Requirements Management relation, 426
Risk Management relation, 434
Solicitation and Supplier Agreement
Development relation, 452
Prototypes in General Motors case study, 115
Provide Measurement Results goal, 279-280
Analyze Measurement Data practice, 281-282
Communicate Results practice, 283-284
Obtain Measurement Data practice, 280-281
Store Data and Results practice, 282-283
Provide Necessary Training goal, 348-349
Assess Training Effectiveness practice, 351
Deliver Training practice, 349-350

Establish Training Records practice, 350
Provide Objective Insight goal
Communicate and Ensure the Resolution of
Noncompliance Issues practices, 402-404
Establish Records practice, 404
Provide Resources practice
Institutionalize a Managed Process, 147
process area support for, 160
Purchasing and Supply Chain process area, 105
Purpose statements
Acquisition Requirements Development, 173
Acquisition Technical Management, 187
Acquisition Validation, 199
Acquisition Verification, 207
Agreement Management, 165
Causal Analysis and Resolution, 217
Configuration Management, 227
Decision Analysis and Resolution, 239
Integrated Project Management, 249
Measurement and Analysis, 267
Organizational Innovation and Deployment, 285
Organizational Process Definition, 301
Organizational Process Focus, 315
Organizational Process Performance, 329
Organizational Training, 341
overview, 14
Process and Product Quality Assurance, 397
Project Monitoring and Control, 353
Project Planning, 367
Quantitative Project Management, 405
Requirements Management, 425
Risk Management, 433
Solicitation and Supplier Agreement
Development, 451

Q
Quality
assurance. See Process and Product Quality
Assurance (PPQA) process area
establishing, 334-335
Quality Function Deployment (QFD), 411
Quantitative process improvement, 157
Quantitative Project Management (QPM) process
area, 52-53
Causal Analysis and Resolution relation, 218



generic practice support by, 163
introductory notes, 405-407
Measurement and Analysis process relation, 269
Organizational Process Performance relation, 331
purpose, 405
Quantitatively Manage the Project goal, 408—417
related process areas, 407-408
Statistically Manage Subprocess Performance
goal, 417-424
Quantitatively Manage the Project goal
Compose the Defined Process practice, 411-413
Establish the Project’s Objectives practice, 408411
Manage Project Performance practice, 414-417
Select Subprocesses to Be Statistically Managed
practice, 413-414
Quantitatively managed maturity level, 32-33
Quantitatively managed processes
capability levels, 28-29
generic goals and generic practices, 142-143
Quantitatively optimizing processes, 29

Radice, Ron, 7
RASIC tool, 120-122
Reconcile Work and Resource Levels practice, 395
Record Data practice, 225
Record Statistical Management Data practice, 424
Records
configuration, 236-237
establishing, 404
training, 350
References, 18-19
Relationships among process areas, 43—44
Acquisition Requirements Development, 175
Acquisition Validation, 200
Acquisition Verification, 208
Agreement Management, 166
Causal Analysis and Resolution, 218-219
Configuration Management, 229
Decision Analysis and Resolution, 241
General Motors case study, 134-135
generic goals and generic practices, 143-144
high maturity process areas, 52-53
Integrated Project Management, 251
Measurement and Analysis, 268-269
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Organizational Innovation and Deployment,
287-288
organizational process areas, 49-50
Organizational Process Definition, 302
Organizational Process Focus, 316
Organizational Process Performance, 331
Organizational Training, 342-343
overview, 14-15
Process and Product Quality Assurance, 400
Project Monitoring and Control, 354
Project Planning, 368-369
project process areas, 44—-48
Quantitative Project Management, 407-408
Requirements Management, 426
Risk Management, 434—435
Solicitation and Supplier Agreement
Development, 452-453
support process areas, 50-52
Reliability, intercoder, 281
Repeatability of measurements, 275
Repositories, measurement, 308-310
Representations, 24
process areas, 35-38
structures, 25-26
Required process area components, 11
Requirements
acquisition, 113-117
analysis, 182-185
component, 389
contractual, 178-182
customer, 175-178
in government acquisition, 65-66
validating, 185-186
Requirements analysts, 113
Requirements lead role, 113
Requirements Management (REQM) process
area, 46
Acquisition Requirements Development
relation, 175
Acquisition Technical Management relation, 188
Acquisition Verification process area relation, 208
introductory notes, 425-426
Manage Requirements goal, 426-431
Measurement and Analysis process relation, 269
Project Planning relation, 368
purpose, 425
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Requirements Management (REQM) process area
(Continued)
related process areas, 426
Solicitation and Supplier Agreement
Development relation, 452
Resolve Coordination Issues practice, 265
Resources
levels, 395
monitoring, 357
planning, 387-389
providing, 147
Responsibility
assigning, 147-148
in RASIC chart, 121
Review Plans That Affect the Project practice,
394-395
Review Status with Higher Level Management
practice
Institutionalize a Managed Process, 152
process area support for, 162
Review the Solicitation Package practice, 460
Reviewing
data, 277
measurements, 275
“Risk Management Considerations for
Interoperable Acquisition” report, 84
Risk Management (RSKM) process area, 47
Acquisition Requirements Development
relation, 175
Acquisition Technical Management relation,
188
Decision Analysis and Resolution relation, 241
government acquisition, 68
Identify and Analyze Risks goal, 439-444
introductory notes, 433—-434
Mitigate Risks goal, 444-449
Prepare for Risk Management goal, 435-439
Project Planning relation, 368
purpose, 433
related process areas, 434-435
Requirements Management relation, 426
Risks
acquisition strategy, 373
government acquisition, 71
identifying, 383-385
managing, 416

monitoring, 358-359
Rules for integrated teams, 312-313

S

Sales-Service and Marketing process area, 105
Satisfy Supplier Agreements goal
Accept the Acquired Product practice, 169-170
Execute the Supplier Agreement practice, 166-168
Manage Supplier Invoices practice, 170-171
Monitor Selected Supplier Processes practice,
168-169
Schedules
establishing, 381-383
risks, 441
Scope
estimating, 374-375
process appraisal, 319
SDP RASIC tool, 120-122
Second-generation sourcing in IS&S, 101-102
Security, 387
Select Defect Data for Analysis practice, 219-220
Select Evaluation Methods practice, 245
Select Improvements for Deployment practice,
295
Select Improvements goal, 288
Collect and Analyze Improvement Proposals
practice, 288-292
Identify and Analyze Innovations practice,
292-293
Pilot Improvements practice, 293-294
Select Improvements for Deployment practice,
295
Select Interfaces to Manage practice, 196-197
Select Measures and Analytic Techniques practice,
417-419
Select Processes practice, 332
Select Products for Validation practice, 201-203
Select Solutions practice, 247
Select Subprocesses to Be Statistically Managed
practice, 413-414
Select Suppliers goal, 461-462
Establish Negotiation Plans practice, 463—-464
Evaluate Proposed Solutions practice, 462—463
Select Suppliers practice, 464—465
Select Suppliers practice, 464—-465



Select Technical Solutions for Analysis practice,
189-191
Select Work Products for Verification practice,
209-210
Senior management
acquisition strategy, 373
commitment negotiation, 396
sponsorship, 55
Services, evaluating, 402
Services Factory (SF), 104
Shewhart, Walter, 7
Skills and knowledge
monitoring, 357
planning, 389-390
Solicitation and Supplier Agreement Development
(SSAD) process area, 45-46
Acquisition Requirements Development
relation, 175
Agreement Management relation, 166
Establish Supplier Agreements goal, 465-467
General Motors case study, 122-123, 133-134
government acquisition, 76, 79, 83
introductory notes, 451-452
Measurement and Analysis process relation, 269
Prepare for Solicitation and Supplier Agreement
Development goal, 453461
Process and Product Quality Assurance
relation, 400
Project Monitoring and Control relation, 354
Project Planning relation, 369
purpose, 451
Quantitative Project Management relation, 408
related process areas, 452—453
Risk Management relation, 435
Select Suppliers goal, 461-465
Sources, risk, 435-437
Specific goals and practices, 15-16, 19
Specify Analysis Procedures practice, 277-279
Specify Data Collection and Storage Procedures
practice, 275-277
Specify Measures practice, 272-275
Stabilize Subprocess Performance practice
Institutionalize a Quantitatively Managed
Process, 155-156
process area support for, 163
Staffing requirements, 388-389
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Staged representations, 24
process areas, 35-37
structures, 25-26
Stakeholders
commitment negotiation, 396
communicating results to, 284
coordinate and collaborate with, 263-265
identifying and involving, 149-150
involvement, 359-360, 390-392
needs, 176-177
Standard CMMI Appraisal Method for Process
Improvement (SCAMPI)
appraisal methods, 59, 133-134
government acquisition, 92-94
purpose, 38-39
Standard processes
deploying, 325-326
establishing, 303-305
Standard project type, 110-113, 125
Standardized work, 109
Statement of Work (SOW)
contents, 383
solicitation packages, 456—457
Statistical managed subprocesses, 413—-414
Statistical quality control, 7
Statistically Manage Subprocess Performance
goal, 417
Apply Statistical Methods to Understand
Variation practice, 419-422
Monitor the Performance of Selected
Subprocesses practice, 422—-424
Record Statistical Management Data practice, 424
Select Measures and Analytic Techniques
practice, 417-419
Store Data and Results practice, 282-283
Strategic training needs, establishing, 343-344
Strategies
acquisition, 370-373
government acquisition, 70-75
risk management, 438-439
Strategy function in PI1O organizations, 106
Subpractices, 17
Supplier Agreement Management (SAM) process
area, 75
Supplier agreements
General Motors case study, 122-123, 133-134
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Supplier agreements (Continued)
government acquisition, 75-77, 83
process area. See Solicitation and Supplier
Agreement Development (SSAD) process area
types, 373
Suppliers
data management, 386
data monitoring, 359
General Motors case study, 134-135
invoice management, 170-171
process monitoring, 168—-169
risk monitoring, 358
Support in RASIC chart, 121
Support process areas, 50-52
Sustain function in PIO organizations, 106
Sustainment in AF-SEAM, 89
System Delivery Factory (SDF), 104
General Motors case study, 105-107
governance, 107-108
System Delivery Process (SDP) framework, 109-110
System Factory Management Council (SFMC),
107, 132
System of Systems Interoperability (SOSI) model, 81
System requirement specification (SRS)
coaches, 131-132
enhancement, 115
Systems Engineering Detailed Schedule, 394
Systems Engineering function in PIO
organizations, 107
Systems Engineering Management Plan, 394
Systems Engineering Master Schedule, 394
Szygenda, Ralph, 101

T

Tactical training plans, 345-346
Tailoring criteria, 306-308
Take Corrective Action practice, 365-366
Target profiles, 39—41
Target staging, 40
Tasks
attribute estimates, 375-377
dependencies, 382
Team Risk Management approach, 68-69
Teams, integrated
establishing, 260-261

rules and guidelines, 312-313
Technical management in General Motors case
study, 123-124
Technical reviews, 194-196
Technical solutions
analyzing, 191-194
selecting for analysis, 189-191
Technology improvements
piloting, 293-294
proposals, 289-292
Test and evaluation master plan (TEMP), 79-80
Tests
General Motors case study, 125
government acquisition, 79-80
Standard project type, 110-111, 125
Theory of Constraints, 92-96
Third-generation sourcing in IS&S, 102-104
Thresholds
risk categories, 438
supplier risks, 446
Tools and equipment focus in Capability Maturity
Models, 5-6
Town hall-style meetings, 131
Traceability
quality and process-performance objectives,
411
requirements, bidirectional, 430-431
Track and Control Changes goal, 234
Control Configuration Items practice, 235-236
Track Change Requests practice, 234-235
Track Change Requests practice, 234-235
Train People practice
Institutionalize a Managed Process, 148
process area support for, 160
Training
CMMI-related, 61
peer review, 213
Plan Needed Knowledge and Skills practice, 390
process area. See Organizational Training (OT)
process area
Transition to operations and support
monitoring, 362-364
planning, 392-393
Typical supplier deliverables, 16-17
Typical work products, 16
Typographical conventions, 19-21



U

Understand Requirements practice, 427-428
Use cases, 115
Use Organizational Process Assets for Planning
Project Activities practices, 254
Use the Project’s Defined Process goal, 251-252
Contribute to Organizational Process Assets
practice, 262-263
Establish Integrated Teams practice, 260-261
Establish the Project’s Defined Process practice,
252-254
Establish the Project’s Work Environment
practice, 254-256
Integrate Plans practice, 256-258
Manage the Project Using Integrated Plans
practice, 258-260
Use Organizational Process Assets for Planning
Project Activities practices, 254

\'/

Validate Requirements practice, 185-186
Validate Selected Products and Product
Components goal, 205

Analyze Validation Results practice, 206

Perform Validation practice, 205
Validation

acquisition. See Acquisition Validation (AVAL)

process area

criterion, 281

General Motors case study, 124-125

preparing for, 201-205

Index 539

requirements, 180, 185-186
selected products and product components goal,
205-206
Validation process area, 78-79
Verification
acquisition. See Acquisition Verification (AVER)
process area
General Motors case study, 126-127
government acquisition, 77-81
preparing for, 209-212
supplier products, 180
Verification process area, 78-79
Verify Selected Work Products goal, 214
Analyze Verification Results practice,
214-215
Perform Verification practice, 214
Visualization techniques, 115

w

Weights for evaluation criteria, 240
Work breakdown structure (WBS)
establishing, 374
working with, 388
Work environment
establishing, 254-256
standards, 311
Work level reconciliation, 395
Work packages, 374
Work products
estimating, 375-377
evaluating, 400-402
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The SEI Partner Network:
Helping hands with a global reach.

Do you need help getting started with CMMI-ACQ adoption in your
organization? Or are you an experienced professional in the field
who wants to join a global network of CMMI-ACQ service providers?
Regardless of your level of experience with CMMI-ACQ tools and
methods, the SEI Partner Network can provide the assistance and
the support you need to make your CMMI-ACQ adoption a success.

The SEI Partner Network is a world-wide group of licensed
organizations with individuals qualified by the SEI to deliver

SEl services. SEIl Partners can provide you with training courses,
CMMI-ACQ adoption assistance, proven appraisal methods, and
teamwork and management processes that aid in implementation
of the SEl's tools and methods.

To find an SEI Partner near you, or to learn more
about this global network of professionals,
please visit the SEI Partner Network website at
http://www.sei.cmu.edu/partners

:% SEIl Partner | Carnegie Mellon


http://www.sei.cmu.edu/partners
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ESSENTIAL GUIDES TO CMMI®

CMMI®, Second Edition:
Guidelines for Process Integration
and Product Improvement

Mary Beth Chrissis, Mike Konrad,

and Sandy Shrum

978-0-321-27967-5

The definitive guide to CMMI—now
updated for CMMI v1.2! Whether you are
new to CMMI or already familiar with
some version of it, this book is the essen-
tial resource for managers, practitioners,
and process improvement team members
who to need to understand, evaluate,
and/or implement a CMMI model.

CMMIP Survival Guide:
Just Enough Process Improvement

Suzanne Garcia and Richard Turner
978-0-321-42277-4

Practical guidance for any organization,
large or small, considering or undertaking
process improvement, with particular
advice for implementing CMMI success-
fully in resource-strapped environments.

CMMI®-ACQ: Guidelines for
Improving the Acquisition of
Products and Services

Brian P. Gallagher, Mike Phillips,
Karen J. Richter, and Sandy Shrum

978-0-321-58035-1

The official guide to CMMI-ACQ—an
extended CMMI framework for improv-
ing product and service acquisition
processes. In addition to the complete
CMMI-ACAQ itself, the book includes tips,
hints, and case studies to enhance your
understanding and to provide valuable,
practical advice.

: CMMI and
 Six Sigma

i Partners
H in Process

Improvement

Jeannine M. Siviy
M. Lynn Penn
Robert W, Stoddand

: CMMI
Distilled

THIRD EDITION

Dennis M. Ahern

Aaron Clouse
Richard Turner

CMMIP® and Six Sigma:
Partners in Process Improvement

Jeannine M. Siviy, M. Lynn Penn, and
Robert W. Stoddard

978-0-321-51608-4

Focuses on the synergistic, rather than
competitive, implementation of CMMI
and Six Sigma—with synergy translating
to "faster, better, cheaper" achievement
of mission success.

CMMI® Distilled, Third Edition:
A Practical Introduction to
Integrated Process Improvement

Dennis M. Ahern, Aaron Clouse,
and Richard Turner

978-0-321-46108-7

Updated for CMMI version 1.2, this
third edition again provides a concise
and readable introduction to the model,
as well as straightforward, no-nonsense
information on integrated, continuous
process improvement.

Also Available

CMMI® Assessments:
Motivating Positive Change

Marilyn Bush and Donna Dunaway

978-0-321-17935-7

CMMI® SCAMPI Distilled: Appraisals for Process

Improvement

Dennis M. Ahern, Jim Armstrong, Aaron Clouse,
Jack R. Ferguson, Will Hayes, and Kenneth E. Nidiffer

978-0-321-22876-5

For more information on these and other books in The SEI Series in Software Engineering,

please visit informit.com/seiseries
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Generic Goals and Generic Practices

GG 1 Achieve Specific Goals

GG2

GG3

GG 4

GGS5

GP11  Perform Specific Practices

Institutionalize a Managed Process

GP21  Establish an Organizational Policy

GP22  Planthe Process

GP23  Provide Resources

GP24  Assign Responsibility

GP25  Train People

GP2.6  Manage Configurations

GP27  Identify and Involve Relevant Stakeholders
GP 2.8  Monitor and Control the Process

GP29  Objectively Evaluate Adherence

GP 210 Review Status with Higher Level Management

Institutionalize a Defined Process
GP3.1 Establish a Defined Process
GP3.2  Collect Improvement Information

Institutionalize a Quantitatively Managed Process
GP4.1  Establish Quantitative Objectives for the Process
GP4.2  Stabilize Subprocess Performance

Institutionalize an Optimizing Process
GP 5.1  Ensure Continuous Process Improvement
GP5.2  Correct Root Causes of Problems



Generic Goals and Generic Practices

GG 1 Achieve Specific Goals

GP11

Perform Specific Practices

GG 2 Institutionalize a Managed Process

GG3

GP21
GP2.2
GP23
GP 24
GP2.5
GP2.6
GP27
GP2.8
GP2.9
GP 2.10

Establish an Organizational Policy

Plan the Process

Provide Resources

Assign Responsibility

Train People

Manage Configurations

Identify and Involve Relevant Stakeholders
Monitor and Control the Process

Objectively Evaluate Adherence

Review Status with Higher Level Management

Institutionalize a Defined Process

GP3.1
GP 3.2

Establish a Defined Process
Collect Improvement Information
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