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Preface

The Capability Maturity Model® Integration (CMMI®™) project has
involved a large number of people from different organizations
throughout the world. These organizations were using a CMM® or
multiple CMMs and were interested in the benefits of developing an
integration framework to aid in enterprise-wide process improvement.
[FM101.T101]

The CMMI project work is sponsored by the U.S. Department of
Defense (DoD), specifically the Office of the Under Secretary of
Defense, Acquisition, Technology, and Logistics (OUSD/AT&L).
Industry sponsorship is provided by the Systems Engineering
Committee of the National Defense Industrial Association (NDIA).
[FM101.T102]

Organizations from industry, government, and the Software Engineering
Institute (SEI) joined together to develop the CMMI Framework, a set of
integrated CMMI models, a CMMI appraisal method, and supporting
products. These organizations donated the time of one or more of their
people to participate in the CMMI project. [Fmior.7103]

Development History

The CMMI project team has been working to provide guidance that
encourages process improvement in organizations of any structure.
[FM101.HDA101.T101]

Since 1991, CMMs have been developed for a myriad of disciplines.
Some of the most notable include models for systems engineering,
software engineering, software acquisition, workforce management and
development, and Integrated Product and Process Development.
[FM101.HDA101.T102]

°CcMM, Capability Maturity Model, and Capability Maturity Modeling are registered in the U.S. Patent and
Trademark Office.
M CMMI isaservice mark of Carnegie Mellon University.
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Although these models have proven useful to many organizations, the
use of multiple models has been problematic. Many organizations
would like to focus their improvement efforts across the disciplines
within their organizations. However, the differences among these
discipline-specific models, including their architecture, content, and
approach, have limited these organizations’ ability to focus their
improvements successfully. Further, applying multiple models that are
not integrated within and across an organization becomes more costly
in terms of training, appraisals, and improvement activities. A set of
integrated models that successfully addresses multiple disciplines and
has integrated training and appraisal support solves these problems.
[FM101.HDA101.T103]

The CMM Integration®™ project was formed to sort out the problem of
using multiple CMMs. The CMMI Product Team’s mission was to
combine three source models—(1) Capability Maturity Model for
Software (SW-CMM) v2.0 draft C, (2) Electronic Industries Alliance
Interim Standard (EIA/IS) 731, and (3) Integrated Product Development
Capability Maturity Model (IPD-CMM) v0.98—into a single improvement
framework for use by organizations pursuing enterprise-wide process
improvement. [FM101.HDA101.T106]

Developing a set of integrated models has involved more than simply
adding existing model materials together. Using processes that promote
consensus, the CMMI Product Team has built a framework that
accommodates multiple disciplines and is flexible enough to support
two different representations (staged and continuous). [Fmio1.Hpa101.7107]

Using information from popular and well-regarded models as source
material, the CMMI Product Team created a cohesive set of integrated
models that can be adopted by those currently using other CMMs, as
well as by those new to the CMM concept. (Fm101.HpA101.T108]

During the development phase of the CMMI project, the team’s mission
included the development of a common framework for supporting the
future integration of other discipline-specific CMMI models.
Furthermore, the team’s mission included the objective of ensuring that
all of the products developed are consistent and compatible with the
International Organization for Standardization/International
Electrotechnical Commission (ISO/IEC) 15504 Technical Report for
Software Process Assessment. [m101.HDA101.T109]

M CMM Integration is a service mark of Carnegie Mellon University.
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CMMII version 0.2 was publicly reviewed and used in initial pilot
activities. Following release of that version, improvement was guided by
change requests from the public review, piloting organizations, and
various focus group sessions. The CMMI Product Team evaluated more
than 3,000 change requests to create CMMI version 1.0. Shortly
thereafter, version 1.02 was released, which incorporated several minor
improvements. As with any release, however, the opportunity for further
improvement remained. Version 1.1 accommodates further
improvements from early use as well as more than 1,500 change
requests. [FM101.HDA101.T111]

Many talented people were involved as part of the product team for the
CMMI Product Suite'. Four primary groups involved in this development
have been the Steering Group, Product Team, Configuration Control
Board, and Stakeholders/Reviewers. [emi01.Hpa102.7101]

The Steering Group guides and approves the plans of the Product
Team, provides consultation on significant CMMI project issues, and
ensures involvement from a variety of interested communities.

[FM101.HDA102.T102]

The Product Team writes, reviews, revises, discusses, and agrees on
the structure and technical content of the CMMI Product Suite, including
the framework, models, training, and appraisal materials. Development
activities were based on an A-Specification provided by the Steering
Group, the three source models, and comments from Stakeholders and
Steering Group members. [Fm101.HDA102.T104]

The Configuration Control Board has been the official mechanism for
controlling changes to the CMMI models. As such, this group ensures
integrity over the life of the product suite by reviewing all changes made
to the baseline and approving only those changes that meet the criteria
for the upcoming release. (Fmi01.HpA102.T113]

The Stakeholder/Reviewer group of organizations provided valuable
insight into the early effort that was used to combine the models. Their
review of multiple versions of the product suite gave the Product Team
valuable perspectives. [Fmio1.Hpa102.T105]

Both present and emeritus members of the four groups involved in
developing CMMI products are listed in Appendix E. (Fm101.HpA102.T111]

! See Chapter 3 for adiscussion of both “CMM I Product Suite” and “CMMI Framework,” which clarifies the
difference between these two.
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Where to Look for Additional Information

You can find additional information, such as the intended audience,
background, history of the CMMI models, and the benefits of using the
CMMI models, in various other sources. Many of these sources are
documented on the CMMI Web site, which is located at
http://www.sei.cmu.edu/cmmi/. (Fm101.HpA103.T101]

Feedback Information

Suggestions for improving the CMMI Product Suite are welcome. See
the CMMI Web site for information on how to provide feedback:
http://www.sei.cmu.edu/cmmi/. (Fm101.HpA104.T101]

If you have questions, send an email to cmmi-comments@sei.cmu.edu.
[FM101.HDA104.T103]
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1 Introduction

About CMMI Models

A model is a simplified representation of the world. Capability Maturity
Models (CMMs) contain the essential elements of effective processes
for one or more bodies of knowledge. These elements are based on the
concepts developed by Crosby, Deming, Juran, and Humphrey [Crosby
79, Juran 88, Deming 86, Humphrey 89]. (rvi0s.1101]

Like other CMMs, Capability Maturity Model Integration (CMMI) models
provide guidance to use when developing processes. CMMI models are
not processes or process descriptions. The actual processes used in an
organization depend on many factors, including application domain(s)
and organization structure and size. In particular, the process areas of a
CMMI model typically do not map one to one with the processes used in
your organization. rmios.t102]

Overview

A process is a leverage point for an organization’s sustained
improvement. The purpose of CMM Integration is to provide guidance
for improving your organization’s processes and your ability to manage
the development, acquisition, and maintenance of products or services.
CMM Integration places proven approaches into a structure that helps
your organization appraise its organizational maturity or process area
capability, establish priorities for improvement, and implement these
improvements. [FM108.HDA102.T101]

The CMMI Product Suite contains and is produced from a framework
that provides the ability to generate multiple models and associated
training and appraisal materials. These models may reflect content from
bodies of knowledge (e.g., systems engineering, software engineering,
Integrated Product and Process Development) in combinations most
useful to you (e.g., CMMI-SE/SW, CMMI-SE/SW/IPPD). [Fm10sHpa102.T103]

Your organization can use a CMMI model to help set process-
improvement objectives and priorities, improve processes, and provide
guidance for ensuring stable, capable, and mature processes. A
selected CMMI model can serve as a guide for improvement of
organizational processes. [Fmi08.HpA102.7102]
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Use professional judgment to interpret CMMI specific and generic
practices. Although process areas depict behavior that should be
exhibited in any organization, all practices must be interpreted using an
in-depth knowledge of the CMMI model being used, the organization,
the business environment, and the circumstances involved.

[FM108.HDA102.T104]

Selecting a CMMI Model

There are multiple CMMI models available, as generated from the
CMMI Framework. Consequently, you need to be prepared to decide
which CMMI model best fits your organization’s process-improvement
needs. [FM108.HDA101.T101]

You must select a representation, either continuous or staged, and you
must determine the bodies of knowledge you want to include in the
model your organization will use. [Fvios.Hpa101.T102]

Representations: Continuous or Staged?

There are many valid reasons to select one representation or the other.
Perhaps your organization will choose to use the representation it is
most familiar with. The following lists describe some of the possible
advantages and disadvantages to selecting each of the two
representations. [Fm10s HpA101.HDB101.T101]

Continuous Representation

If you choose the continuous representation for your organization,
expect that the model will do the following: [Fm10s.Hpa101 HDB102.T101]

Allow you to select the order of improvement that best meets the
organization’s business objectives and mitigates the organization’s
areas of risk

Enable comparisons across and among organizations on a process
area by process area basis or by comparing results through the
use of equivalent staging

Provide an easy migration from Electronic Industries Alliance
Interim Standard (EIA/IS) 731 to CMMI

Afford an easy comparison of process improvement to International
Organization for Standardization and International Electrotechnical

Commission (ISO/IEC) 15504, because the organization of process
areas is similar to ISO/IEC 15504

Overview
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Staged Representation

If you choose the staged representation for your organization, expect
that the model will do the following: [Fm10s Hpa101.HDB103.T101]

Provide a proven sequence of improvements, beginning with basic
management practices and progressing through a predefined and

proven path of successive levels, each serving as a foundation for
the next

Permit comparisons across and among organizations by the use of
maturity levels

Provide an easy migration from the SW-CMM to CMMI

Provide a single rating that summarizes appraisal results and
allows comparisons among organizations

Whether used for process improvement or appraisals, both
representations are designed to offer essentially equivalent results.
[FM108.HDA101.HDB103.T102]

Which Integrated Model to Choose?

Currently there are three bodies of knowledge available to you when
selecting a CMMI model: (Fm108.HpA101 HDB104.T106]

systems engineering
software engineering

Integrated Product and Process Development

This text will refer to these bodies of knowledge as “disciplines.” For
example, when we refer to selecting a “discipline,” it can be one of the
choices listed above. The CMMI Product Team envisions that other
bodies of knowledge will be integrated into the CMMI Framework.
[FM108.HDA101.HDB104.T107]

Disciplines: What is Different?

Depending on the discipline you select for your CMMI model, read the
relevant sections below. [Fm108.HpA101.HDB109.T101]

Systems Engineering

Systems engineering covers the development of total systems, which
may or may not include software. Systems engineers focus on
transforming customer needs, expectations, and constraints into
product solutions and supporting these product solutions throughout the
life of the product. (Fm10s.HpA101HDB105.T101]
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When you select systems engineering for your model, the model will
contain the Process Management, Project Management, Support, and
Engineering process areas. Discipline amplifications specific to systems
engineering are provided to help you interpret specific practices for
systems engineering where necessary. (See Chapter 2 for more
information about discipline amplifications.) [Fmi0s.Hpa101.HDB105.T102]

Software Engineering

Software engineering covers the development of software systems.
Software engineers focus on applying systematic, disciplined, and
quantifiable approaches to the development, operation, and
maintenance of software. [FM108.HDA101.HDB106.T101]

When you select software engineering for your model, the model will
contain the Process Management, Project Management, Support, and
Engineering process areas. Discipline amplifications specific to software
engineering are provided to help you interpret specific practices for
software engineering. [Fm108HpA101.HDB106.T102]

Integrated Product and Process Development

Integrated Product and Process Development (IPPD) is a systematic
approach that achieves a timely collaboration of relevant stakeholders
throughout the life of the product to better satisfy customer needs,
expectations, and requirements. The processes to support an IPPD
approach are integrated with the other processes in the organization.
The IPPD process areas, specific goals, and specific practices alone
cannot achieve IPPD. If a project or organization chooses IPPD, it
performs the IPPD-specific practices concurrently with other specific
practices used to produce products (e.g., the Engineering process
areas). That is, if an organization or project wishes to use IPPD, it
chooses a model with one or more disciplines in addition to selecting

IPPD. [FM108.HDA101.HDB107.T101]

When you select IPPD for your model, the model will contain the
Process Management, Project Management, Support, and Engineering
process areas that apply to both IPPD and the other discipline(s) you
have selected for your model. Discipline amplifications specific to IPPD
are also provided to help you interpret specific practices for IPPD.

[FM108.HDA101.HDB107.T102]

A Recommendation

The CMMI Product Team recommends that you select both systems
and software engineering if you are selecting either of these disciplines.
This recommendation is based on the fact that the only distinction
between the models for each of these disciplines is the type of
discipline amplifications included. Otherwise, these models are exactly
the same. [FM108.HDA101.HDB110.T101]

Overview
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The Content of CMMI Models

Overview

CMMI models with a continuous representation consist of seven
chapters and six appendices: [Fm1o0sHpa103.T102)

Chapter 1: The Introduction chapter (this chapter) offers a broad
view of CMMI models, suggestions on where to look for other
information not included in CMMI models, and the typographical
conventions used throughout CMMI models.

Chapter 2: The Model Components chapter describes model
components, including capability levels, goals, and practices.

Chapter 3: The Model Terminology chapter describes the approach
taken to using terms in CMMI models, as well as how terms were
selected for and defined in the glossary.

Chapter 4: The Capability Levels and Generic Model Components
chapter describes the capability levels, generic goals, and generic
practices, which ensure that the implementation of processes

associated with process areas is effective, repeatable, and lasting.

Chapter 5: The Framework Interactions chapter provides insight
into the meaning of basic and advanced processes for Project
Management, Process Management, Support, and Engineering
process areas.

Chapter 6: The Using CMMI Models chapter explains the ways in
which your organization can use CMMI models.

Chapter 7: The Process Areas chapter contains descriptions of the
required, expected, and informative components of the model you

have selected, including goals, practices, subpractices, and typical
work products.

The Appendices are as follows: [Fmi0s.HpA103.T103]

Appendix A: The References appendix contains information you
can use to locate the documented sources, such as reports,
process-improvement models, industry standards, and books, that
were used to create the content of the CMMI models.

Appendix B: The Acronyms appendix defines acronyms used in the
CMMI models.

Appendix C: The Glossary appendix defines terms used in the
CMMI models that are not adequately defined in context or by the
Webster’'s American English dictionary.

Appendix D: The Required and Expected Model Elements
appendix contains the required and expected components of each
of the process areas. No informative material is given other than
the process area purpose, titles, and component titles.
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Appendix E: The CMMI Project Participants appendix contains a
list of participants on the CMMI Steering Group, Product Team,
Configuration Control Board, and Stakeholder/Reviewer Team.

Appendix F: The Equivalent Staging appendix contains a
description of how appraisals using a model with a continuous
representation can be translated into maturity level ratings.

Typographical Conventions

The typographical conventions used in CMMI models optimize their
readability and usability. We present model components in formats that
allow you to quickly find them on the page. The following sections
provide some tips for locating various model components in CMMI

models. [FM108.HDA105.T101]

See Chapter 2 for definitions of the model components mentioned.
[FM108.HDA105.T102]

Specific and Generic Goals

All specific and generic goal titles and statements appear in bold. The
goal number (for example, SG 1 for specific goal 1 or GG 2 for generic
goal 2) appears to the left of the goal title. (Refer to the Numbering
Scheme section below.) The goal statement appears in bold italics
below the goal title in a gray box. A goal title is an abbreviated form of
the goal statement and is used for reference purposes. Goal titles are
not used for appraisals or rated in any way. Only goal statements are
designed to be used for process-improvement and appraisal purposes.
[FM108.HDA105.HDB101.T101]

Specific and Generic Practices

All specific and generic practice titles and statements appear in bold
and are indented from the left margin. The practice number appears to
the left of the practice title. (Refer to the Numbering Scheme section
below.) The practice statements appear in bold italics within a gray box
below the practice title. The practice title is not used for appraisals or
rated in any way. The practice statement is designed to be used for
process-improvement and appraisal purpoSes. [Fm108.HDA105HDB102.T101]

References

All references to model components are identifiable in CMMI models
because they always appear in italics and always begin with the phrase

“Refer t0.” [Fm108.HDA105.HDB103.T101]

Overview
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Introductory Notes, Typical Work Products, and Subpractices

These headings indicate the location of introductory notes, typical work
products, and subpractices within a process area. [Fm10s.HbA105HDB104.T101]

Examples

Throughout the process areas, all examples appear in boxes and are
formatted in a narrower and smaller font than most other model
elements. [FM108.HDA105.HDB109.T101]

Generic Practice Elaborations

After the specific practices, the generic practice titles and statements
appear that apply to the process area. After each generic practice
statement, an elaboration may appear in plain text with the heading
“Elaboration.” The elaboration provides information about how the
generic practice should be interpreted for the process area. If there is
no elaboration present, the application of the generic practice is obvious
without an elaboration. [Fm10s.HpA105.HDB105.T101]

Discipline Amplifications

Model components that provide guidance for interpreting model
information for specific disciplines (e.g., IPPD, systems engineering, or
software engineering) are called “discipline amplifications.” Discipline
amplifications are added to other model components where necessary.
These are easy to locate because they appear on the right side of the
page and have a title indicating the discipline that they address (for
example, “For Software Engineering”). [em10s HpA105.HDB106.T101]

Numbering Scheme

In the continuous representation, the specific and generic goals are
numbered sequentially. Each specific goal has a number beginning with
SG (SG 1, for example). Each generic goal has a number beginning
with GG (GG 2, for example). [Fm108.HDpA105.HDB107.T101]

Each specific practice begins with SP, followed by a number in the form
x.y-z (SP 1.1-1, for example). Each generic practice begins with GP,
followed by a number in the form x.y (GP 1.1, for example).
[FM108.HDA105.HDB107.T102]

For specific practices, the x is the same number as the goal it maps to.
The y is the sequence number of the specific practice under the specific
goal. The z is the capability level of the specific practice.

[FM108.HDA105.HDB107.T103]
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An example of specific practice numbering is in the Project Planning
process area. The first specific practice is numbered SP 1.1-1 and the
second is SP 1.2-1. [rm108.HDA105.HDB107.T104]

For generic practices, the x serves two purposes. First, it corresponds
to the number of the generic goal. Second, it indicates the capability
level of the generic practice. The y is the sequence number of the
generic practice under the generic goal. [Fv108.HpA105.HDB107.T105]

Some specific practices in the continuous representation are at a
capability level higher than 1. These specific practices are called
“advanced practices.” Specific practices at capability level 1 are called
“base practices.” See Chapter 2 for more information about advanced
practices and base practices. [Fm10s HpA105HDB107.T106]

An advanced practice may or may not have an associated base

practice. [FM108.HDA105.HDB107.7107]

Since the numbering of specific practices in the continuous
representation includes capability levels, the numbering of specific
practices is affected by capability level information. One example of
advanced practice numbering is in the Requirements Management
process area. The first specific practice is numbered SP 1.1-1. Since it
is identified as being a capability level 1 practice, it is a base practice.
The second specific practice is numbered SP 1.2-2. Since it is identified
as being a capability level 2 practice, it is an advanced practice. This
numbering sequence reflects a base practice followed by an unrelated
advanced practice. [FM108.HDA105.HDB107.7108]

Sometimes an advanced practice builds on a base practice. An
example is in the first two specific practices of the Requirements
Development process area. The sequence number is the same for both
specific practices, that is, SP 1.1-1 and SP 1.1-2. (In the staged
representation, only SP 1.1-2 exists, but it is numbered as SP 1.1, since
capability levels are not present in the staged representation.)

[FM108.HDA105.HDB107.T109]

See Chapter 2 for a description of advanced practices and base
practices. [FM108.HDA105.HDB107.7110]
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Paragraph Identifier Codes

At the end of single paragraphs or sets of paragraphs throughout the
model, you will find unique strings of characters in brackets (e.g.,
[FM108.HDA105.HDB107.T110]). These strings of characters are
called “paragraph identifier codes.” These codes are unique, but do not
necessarily appear in any numeric sequence. These codes do not hold
any special meaning for model users, but rather, they enable the
generation of individual CMMI models from the CMMI Framework
database and allow you to accurately identify specific text in the model.
[FM108.HDA105.HDB108.T101]
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2 Model Components

You have chosen the continuous representation. The components of
both the staged and continuous representations are process areas,
specific goals, specific practices, generic goals, generic practices,
typical work products, subpractices, notes, discipline amplifications,
generic practice elaborations, and references. [Fvioz.t101]

The continuous representation uses six capability levels, capability
profiles, target staging, and equivalent staging as organizing principles
for the model components. The continuous representation groups
process areas by affinity categories and designates capability levels for
process improvement within each process area. Capability profiles
(described later in this chapter) represent process-improvement paths
by illustrating improvement evolution for each of the process areas.
Equivalent staging is used to relate the process areas’ capability levels
to the staged representation’s maturity levels. (Fmi0s.T103]

Within each process area, the specific goals and specific practices are
listed first, followed by the generic goals and generic practices. The
continuous representation uses the generic goals to organize the
generic practices. [Fm10s.T10s]

In this chapter, we describe each component of the continuous
representation, the relationships between the components, and the
relationships between the two representations. Many of the components
described here are also components of CMMI models with a staged
representation. [Fmi0s.1107]

Structural Overview

A CMMI model with a continuous representation is illustrated in Figure

1. (Fm103.HDALO1.T101]
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[ Process Area 1 l [ Process Area 2 ] [ Process Arean

Specific Goals

Generic Practices

Specific Practices Capability Levels

Figure 1: CMMI Model Components (rm103Hpaio1.7103]

As illustrated in Figure 1, the specific goals organize specific practices
and the generic goals organize generic practices. Each specific and
generic practice corresponds to a capability level. Specific goals and
specific practices apply to individual process areas. [Fm103.Hpa101.T105]

Generic goals and generic practices apply to multiple process areas.
The generic goals and generic practices define a sequence of capability
levels that represent improvements in the implementation and
effectiveness of all the processes you choose to improve. [Fm103Hpa101.T106]

CMMI models are designed to describe discrete levels of process
improvement. In the continuous representation, capability levels provide
a recommended order for approaching process improvement within
each process area. At the same time, the continuous representation
allows some flexibility for the order in which the process areas are
addressed. [Fm103.HDAL01.T107]

This representation focuses on best practices your organization can use
to improve processes in the process areas it has chosen to address.
Before you begin using a CMMI model for improving processes, you
must map your processes to CMMI process areas. This mapping
enables you to control process improvement in your organization by
helping you track your organization’s level of conformance to the CMMI
model you are using. It is not intended that every CMMI process area
maps one to one with your organization’s processes. [Fmi03.Hpa101.7108]
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Capability Levels

All CMMI models with a continuous representation reflect capability
levels in their design and content. A capability level consists of related
specific and generic practices for a process area that can improve the
organization’s processes associated with that process area. As you
satisfy the generic and specific goals for a process area at a particular
capability level, and you achieve that capability level, you reap the
benefits of process improvement. [Fm103HpA101.HDB102.T101]

Capability levels focus on growing the organization’s ability to perform,
control, and improve its performance in a process area. Capability
levels enable you to track, evaluate, and demonstrate your
organization’s progress as you improve processes associated with a
process area. Capability levels build on each other, providing a
recommended order for approaching process improvement.
[FM103.HDA101.HDB102.T102]

There are six capability levels, designated by the numbers 0 through 5:

[FM103.HDA101.HDB102.T103]

0. Incomplete
Performed
Managed
Defined

Quantitatively Managed

L

Optimizing

See Chapter 4 for a detailed description of the capability levels.

[FM103.HDA101.HDB102.T104]

Required, Expected, and Informative Components

The components of a CMMI model are grouped into three categories
that reflect how they are to be interpreted: [Fm10s Hpao1.HDB111.T101]

Required: Specific goals and generic goals are required model
components. These components must be achieved by an
organization’s planned and implemented processes. Required
components are essential to rating the achievement of a process
area. Goal achievement (or satisfaction) is used in appraisals as
the basis upon which process area satisfaction and organizational
maturity are determined. Only the statement of the specific or
generic goal is a required model component. The title of a specific
or generic goal and any notes associated with the goal are
considered informative model components.

Expected: Specific practices and generic practices are expected
model components. Expected components describe what an

13
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Model Components

organization will typically implement to achieve a required
component. Expected components guide those implementing
improvements or performing appraisals. Either the practices as
described, or acceptable alternatives to them, are expected to be
present in the planned and implemented processes of the
organization before goals can be considered satisfied. Only the
statement of the practice is an expected model component. The
title of a practice and any notes associated with the practice are
considered informative model components.

Informative: Subpractices, typical work products, discipline
amplifications, generic practice elaborations, goal and practice
titles, goal and practice notes, and references are informative
model components that help model users understand the goals
and practices and how they can be achieved. Informative
components provide details that help model users get started in
thinking about how to approach goals and practices.

The CMMI glossary of terms is not a required, expected, or informative
element of CMMI models. The terms in the glossary should be
interpreted within the context of the component where they appear.
[FM103.HDA101.HDB111.T102]

When you use a CMMI model as a guide, you plan and implement
processes that conform to the required and expected components of
process areas. Conformance with a process area means that in the
planned and implemented processes there is an associated process (or
processes) that addresses either the specific and generic practices of
the process area or alternatives that clearly and unequivocally
accomplish a result that meets the goal associated with that specific or
generic practice. [Fm103HDA101.HDB111.T103]

14

Process Areas

A process area is a cluster of related practices in an area that, when
performed collectively, satisfy a set of goals considered important for
making significant improvement in that area. All CMMI process areas
are common to both continuous and staged representations. In the
continuous representation, process areas are organized by process
area Categories. [FM103.HDA102.HDB101.T116]
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Specific Goals

Specific goals apply to a process area and address the unique
characteristics that describe what must be implemented to satisfy the
process area. Specific goals are required model components and are
used in appraisals to help determine whether a process area is
satisfied. There can be specific practices at different capability levels
mapped to the same goal. However, every goal has at least one
capability level 1 practice mapped to it. m103.HDA102 HDB103.T102]

Specific Practices

A specific practice is an activity that is considered important in
achieving the associated specific goal. The specific practices describe
the activities expected to result in achievement of the specific goals of a
process area. Every specific practice is associated with a capability
level. Specific practices are expected model components.

[FM103.HDA102.HDB104.T102]

Base Practices

In the continuous representation, all the specific practices with a
capability level of 1 are called “base practices.” [Fm103.Hpa102.HDB111.T101]

Advanced Practices

In the continuous representation, all the specific practices with a
capability level of 2 or higher are called “advanced practices.”
[FM103.HDA102.HDB112.T101]

For example, within the Requirements Management process area,
“Develop an understanding with the requirements providers on the
meaning of the requirements” is a capability level 1 specific practice,
whereas “Obtain commitment to the requirements from the project
participants” is a capability level 2 specific practice. [Fv103.Hpa102.HDB112.T102]

Sometimes an advanced practice builds on a base practice. When this
happens, the advanced practice is included in the staged representation
as a specific practice, but the base practice is not. Rather, the base
practice is presented as informative material after the specific practice.
This informative material explains how the base and advanced
practices appear in the continuous representation. Other times, an
advanced practice does not build on a base practice. When this
happens, the advanced practice is automatically included in the staged
representation as a specific practice. [Fmi0s Hpa102. HDB112.T103]
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The specific practice numbering scheme identifies these conditions. In
the continuous representation, specific practices are numbered so that
the reader can identify to which specific goal the practice is mapped, its
sequence number and its capability level. For example, in the
Requirements Management case above, the first specific practice of the
first specific goal will be numbered 1.1-1 and the second will be 1.2-2.
In the case where a specific practice builds on another, the sequence
number will be the same for both specific practices, that is, 1.1-1 and
1.1-3. In the staged representation, only the number 1.1 appears.
[FM103.HDA102.HDB112.T104]

Typical Work Products

Typical work products are an informative model component that
provides example outputs from a specific or generic practice. These
examples are called “typical work products” because there are often
other work products that are just as effective, but are not listed.
[FM103.HDA102.HDB113.T101]

Subpractices

Subpractices are detailed descriptions that provide guidance for
interpreting specific or generic practices. Subpractices may be worded
as if prescriptive, but are actually an informative component in CMMI
models meant only to provide ideas that may be useful for process
improvement. [FM103.HDA102.HDB114.T101]

Discipline Amplifications

Discipline amplifications are informative model components that contain
information relevant to a particular discipline and are associated with
specific practices. For example, if in the CMMI-SE/SW model, you want
to find a discipline amplification for software engineering, you would
look in the model for items labeled “For Software Engineering.” The
same is true for other disciplines. [m1o0s Hpa102.HDB115.T101]

Generic Goals

Each capability level (1-5) has only one generic goal that describes the
institutionalization that the organization must achieve at that capability
level. Thus, there are five generic goals; each appears in every process
area. Achievement of a generic goal in a process area signifies
improved control in planning and implementing the processes
associated with that process area thus indicating whether these
processes are likely to be effective, repeatable, and lasting. Generic
goals are required model components and are used in appraisals to
determine whether a process area is satisfied. (Only the generic goal
title and statement appear in the process areas.) [Fm103.HDA102.HDB105.T103]
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See Chapter 4 for a detailed description of the generic goals.

[FM103.HDA102.HDB105.T102]

Generic Practices

Generic practices provide institutionalization to ensure that the
processes associated with the process area will be effective,
repeatable, and lasting. Generic practices are categorized by capability
level and are expected components in CMMI models. In the continuous
representation, each generic practice maps to one generic goal. (Only
the generic practice title, statement, and elaborations appear in the
process areas.) [FM103.HDA102.HDB107.T103]

See Chapter 4 for a detailed description of the generic practices.

[FM103.HDA102.HDB107.T102]

Generic practices may depend on certain process areas in two different
ways: [FM103.HDA102.HDB107.T104]

Some generic practices rely on the support of a process area. An
example is the generic practice “Place designated work products of
the process under appropriate levels of configuration
management.” The Configuration Management process area
supports this generic practice. This means that to implement this
generic practice for another process area, you might choose to
implement the Configuration Management process area, all or in
part, to make it happen.

Other generic practices cannot be executed without an output from
a process area. An example is the generic practice “Establish and
maintain the description of a defined process.” This generic
practice requires the process assets created by the implementation
of the Organizational Process Definition process area. This means
that to make full use of this generic practice for another process
area, you should first use the Organizational Process Definition
process area, all or in part, to secure the output needed to achieve
the generic practice.

Generic Practice Elaborations

Generic practice elaborations are informative model components that
appear in each process area to provide guidance on how the generic
practices should uniquely be applied to the process area. For example,
when the generic practice “Train the people performing or supporting
the planned process as needed” is incorporated into the Configuration
Management process area, the specific kinds of training for doing
configuration management are described. [Fm10s.HpA102 HDB116.T101]
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References

References are informative model components that direct the user to
additional or more detailed information in related process areas. Typical
phrases expressing these pointers are “Refer to the Decision Analysis
and Resolution process area for determining the best integration
strategy” or “Refer to the Project Planning process area for more
information about global project planning.” All references are clearly
marked in italics. [Fm103.HDAL02.HDB117.T101]

Model Representation Comparison

18

The continuous representation uses capability levels to measure
process improvement, while the staged representation uses maturity
levels. The main difference between maturity levels and capability
levels is the representation they belong to and how they are applied:

[FM103.HDA103.T101]

Capability levels, which belong to the continuous representation,
apply to an organization’s process-improvement achievement for
each process area. There are six capability levels, numbered 0
through 5. Each capability level corresponds to a generic goal and
a set of generic and specific practices.

Capability | Continuous Representation
Level Capability Levels

0 Incomplete

Performed

Managed
Defined
Quantitatively Managed

A |WIN|F

Optimizing

[FM103.HDA103.7102]

Maturity levels, which belong to the staged representation, apply to
an organization’s overall maturity. There are five maturity levels,
numbered 1 through 5. Each maturity level comprises a predefined
set of process areas.

Overview
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Maturity Staged Representation
Level Maturity Levels
1 Initial
2 Managed
3 Defined
4 Quantitatively Managed
5 Optimizing

[FM103.HDA103.T104]

The continuous representation has more specific practices than the
staged representation because the continuous representation has two
types of specific practices, base and advanced, whereas the staged
representation has only one type of specific practice. [Fv103.Hpa103.1105]

In the continuous representation, generic practices exist for capability
levels 1-5, whereas, in the staged representation, only the generic
practices from capability levels 2 and 3 appear; there are no generic
practices from capability levels 1, 4, and 5. [Fm103.HpA103.T106]

There is an additional appendix, Appendix F, in the continuous
representation that discusses equivalent staging. Equivalent staging
enables the results of appraisals using the continuous representation to
be translated into maturity levels. [Fv103Hpa103.7107]

Continuous Representation Results

Overview

Capability Level Profiles

In the continuous representation, a capability level profile is a list of
process areas and their corresponding capability levels. This profile is a
way for the organization to track its capability level by process area.

[FM103.HDA104.HDB101.T101]

The profile is an achievement profile when it represents the
organization’s progress for each process area while climbing up the
capability levels. Alternatively, the profile is a target profile when it
represents the organization’s process-improvement objectives. An
achievement profile, when compared with a target profile, enables you
not only to track your organization’s process-improvement progress, but
also to demonstrate your organization’s progress to management.
Maintaining capability level profiles is advisable when using a
continuous representation. [FM103.HDA104.HDB101.T102]
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Target Staging

Target staging is a sequence of target profiles that describe the path of
process improvement to be followed by the organization. When building
target profiles, the organization should pay attention to the
dependencies between generic practices and process areas. When a
generic practice is dependent upon a certain process area, either to
carry out the generic practice or to provide a prerequisite product, the
generic practice will be ineffective when the process area is not
implemented. When a target profile is chosen with these dependencies
accounted for, the target profile is admissible. [m10sHpa104.HDB102.T101]

Equivalent Staging

Sometimes it may be desirable to convert an achievement profile for an
organization into a maturity level. This conversion is made possible by
“equivalent staging.” See Appendix F for more information about
equivalent staging and the rules that make it possible to convert a target
profile or achievement profile into a maturity level. [Fm103Hpa104.HpB103.T101]
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3 Model Terminology

In any CMMI model, the terminology used and how it is defined are
important to understanding the content. Although a model glossary is
included in Appendix C, some terms are used in a special way
throughout CMMI models. [m114.1101)

Terminology Evolution

When developing the CMMI models, the Product Team started with the
terminology used in the source models. However, since this terminology
was not consistent, and in some instances terms conflicted with one
another, the Product Team had to decide which terms should be used
and which were to be abandoned. This was accomplished throughout
the model development process by consensus. [Fmi14Hpa101.7101]

Inevitably, consensus was reached when the terms selected were
neutral, broad, and flexible. When conflicts were identified among
potential user groups (government and industry) or discipline areas
(software engineering, systems engineering, and Integrated Product
and Process Development [IPPD]), a compromise was reached. The
team chose not to use some terms that were too closely identified with
a specific interest group and instead favored terms that were more
broadly accepted. Fvi14.Hpa101.T102]

Furthermore, terms were chosen to express concepts consistently
throughout the models. Definitions for these terms were communicated
to the entire Product Team to encourage consistent usage. Despite
these efforts, some differences in interpretation are inevitable. You
should always apply the guidance herein in the way that provides the
greatest value to your process-improvement effort. [Fvi14.1pa101.7103]

Common Terminology with Special Meaning

Overview

Some of the terms used in CMMI models have meanings attached to
them that differ from their everyday use. These terms are not included
in the glossary; we have explained their use in CMMI models in this
chapter. [FM114.HDA102.T101]
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Adequate, Appropriate, As Needed

These words are used so that you can interpret goals and practices in
light of your organization’s business objectives. When using any CMMI
model, you must interpret the practices so that they work for your
organization. These terms are used in goals and practices where
certain activities may not be done all of the time. [Fm114Hpa102 HpB101.T101]

Establish and Maintain

When using a CMMI model, you will encounter goals and practices that
include the phrase “establish and maintain.” This phrase connotes a
meaning beyond the component terms; it includes documentation and
usage. For example, “Establish and maintain an organizational policy
for planning and performing the organizational process focus process”
means that not only must a policy be formulated, but it also must be
documented and it must be used throughout the organization.

[FM114.HDA102.HDB102.T101]

Customer

A “customer” is the party (individual, project, or organization)
responsible for accepting the product or for authorizing payment. The
customer is external to the project, but not necessarily external to the
organization. The customer may be a higher level project. Customers
are a subset of stakeholders. [Fm114.HpA102.HDB103.T101]

Stakeholder

A “stakeholder” is a group or individual that is affected by or in some
way accountable for the outcome of an undertaking. Stakeholders may
include project members, suppliers, customers, end users, and others.

[FM114.HDA102.HDB104.T101]

Relevant Stakeholder

The term “relevant stakeholder” is used to designate a stakeholder that
is identified for involvement in specified activities and is included in an
appropriate plan. (See the Plan Stakeholder Involvement specific
practice in the Project Planning process area and the Identify and
Involve Relevant Stakeholders generic practice.) [Fvi14.Hpa102.HDB105.T101]

Manager

Within the scope of CMMI models, the word “manager” refers to a
person who provides technical and administrative direction and control
to those performing tasks or activities within the manager’s area of
responsibility. The traditional functions of a manager include planning,
organizing, directing, and controlling work within an area of
responsibility. [Fm114Hpa102. HDB106.T101]
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Project Manager

In the CMMI Product Suite, a “project manager” is the person
responsible for planning, directing, controlling, structuring, and
motivating the project. The project manager is responsible for satisfying
the customer. [Fm114.HpA102.HDB107.T101]

Senior Manager

The term “senior manager,” when used in a CMMI model, refers to a
management role at a high enough level in an organization that the
primary focus of the person filling the role is the long-term vitality of the
organization, rather than short-term project and contractual concerns
and pressures. A senior manager has authority to direct the allocation
or reallocation of resources in support of organizational process-
improvement effectiveness. [mi14.1pba102.HDB108.T101]

A senior manager can be any manager who satisfies this description,
including the head of the organization. Synonyms for “senior manager”
include “executive” and “top-level manager.” However, these synonyms
are not used in CMMI models to ensure consistency and usability.
[FM114.HDA102.HDB108.T102]

Shared Vision

In the CMMI Product Suite, a “shared vision” is a common
understanding of guiding principles including mission, objectives,
expected behavior, values, and final outcomes, which are developed
and used by a group, such as an organization, project, or team.
Creating a shared vision requires that all people in the group have an
opportunity to speak and be heard about what really matters to them.

[FM114.HDA102.HDB109.T101]

Organization

An organization is typically an administrative structure in which people
collectively manage one or more projects as a whole, and whose
projects share a senior manager and operate under the same policies.
However, the word “organization” as used throughout CMMI models
can apply to one person who performs a function in a small organization
that might be performed by a group of people in a large organization.
See the definition of “organizational unit” in Appendix C, the glossary.
[FM114.HDA102.HDB110.T101]
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Enterprise

When CMMI models refer to an “enterprise,” they illustrate the larger
entity not always reached by the word “organization.” Companies may
consist of many organizations in many different locations with different
customers. The word “enterprise” refers to the full composition of
companies. [FM114.HDA102.HDB111.T101]

Development

The word “development,” when used in the CMMI Product Suite, implies
not only development activities, but also maintenance activities.
Projects that benefit from the best practices of CMMI can focus on
maintenance, development, or both. [Fmi14Hpa102 HpB112.T101]

Discipline

The word “discipline,” when used in the CMMI Product Suite, refers to
the bodies of knowledge available to you when selecting a CMMI model
(e.g., systems engineering). The CMMI Product Team envisions that
other bodies of knowledge will be integrated into the CMMI Framework.
[FM114.HDA102.HDB113.T101]

Project

In CMMI models, a “project” is a managed set of interrelated resources
that delivers one or more products to a customer or end user. This set
of resources has a definite beginning and end and typically operates
according to a plan. Such a plan is frequently documented and specifies
the product to be delivered or implemented, the resources and funds
used, the work to be done, and a schedule for doing the work. A project
can be composed of projects. [Fm114.Hpa102 HDB114.T101]

Product

The word “product” is used throughout the CMMI Product Suite to mean
any tangible output or service that is a result of a process and that is
intended for delivery to a customer or end user. A product is a work
product that is delivered to the customer. [Fv114.Hpa102.HDB115.T101]

Work Product

The term “work product” is used throughout the CMMI Product Suite to
mean any artifact produced by a process. These artifacts can include
files, documents, parts of the product, services, processes,
specifications, and invoices. Examples of processes to be considered
as work products include a manufacturing process, a training process,
and a disposal process for the product. A key distinction between a
work product and a product component is that a work product need not
be engineered or part of the end product. [Fmi14Hpa102HpB116.T101]
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In various places in CMMI models, you will see the phrase “work
products and services.” Even though the definition of work product
includes services, this phrase is used to emphasize the inclusion of
services in the discussion. [Fm114.HDA102.HDB116.T102]

Product Component

The term “product component” is used as a relative term in CMMI
models. In CMMI, product components are lower level components of
the product; product components are integrated to “build” the product.
There may be multiple levels of product components. A product
component is any work product that must be engineered (requirements
defined and designs developed and implemented) to achieve the
intended use of the product throughout its life. [Fvi14.Hpat02.HDB117.T101]

Product components are parts of the product delivered to the customer
and may serve in the manufacture or use of the product. A car engine
and a piston are examples of product components of a car (the
product). The manufacturing process to machine the piston, if delivered
to the customer, is a product component. However, if the manufacturing
process is used to machine the piston delivered to the customer, the
manufacturing process is a work product, not a product component. The
repair process used to remove the engine from the car for repair and
the process used to train the mechanic to repair the engine are typically
examples of product components because they are delivered to the

Customer. [FM114.HDA102.HDB117.T102]

Appraisal

In the CMMI Product Suite, an “appraisal” is an examination of one or
more processes by a trained team of professionals using an appraisal
reference model as the basis for determining strengths and
weaknesses. [FM114.HDA102.HDB118.7101]

Assessment

In the CMMI Product Suite, an “assessment” is an appraisal that an
organization does to and for itself for the purposes of process
improvement. The word “assessment” is also used in the CMMI Product
Suite in an everyday English sense (e.g., risk assessment).

[FM114.HDA102.HDB119.T101]

Tailoring Guidelines

Tailoring a process makes, alters, or adapts the process description for
a particular end. For example, a project establishes its defined process
by tailoring from the organization’s set of standard processes to meet
the objectives, constraints, and environment of the project.
[FM114.HDA102.HDB120.T101]
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“Tailoring guidelines” are used in CMMI models to enable organizations
to implement standard processes appropriately in their projects. The
organization’s set of standard processes is described at a general level
that may not be directly usable to perform a process. [Fmi14HpA102.HDB120.T102]

Tailoring guidelines aid those who establish the defined processes for
projects. Tailoring guidelines cover (1) selecting a standard process, (2)
selecting an approved life-cycle model, and (3) tailoring the selected
standard process and life-cycle model to fit project needs. Tailoring
guidelines describe what can and cannot be modified and identify
process components that are candidates for modification.
[FM114.HDA102.HDB120.T103]

Verification

Although “verification” and “validation” at first seem quite similar in
CMMI models, on closer inspection you can see that each addresses
different issues. Verification confirms that work products properly reflect
the requirements specified for them. In other words, verification ensures
that “you built it right.” [Fm114.HpA102.HDB121.T101]

Validation

Validation confirms that the product, as provided, will fulfill its intended
use. In other words, validation ensures that “you built the right thing.”

[FM114.HDA102.HDB122.T101]

Goal

A “goal” is a required CMMI component that can be either a generic
goal or a specific goal. When you see the word “goal” in a CMMI model,
it always refers to model components (for example, generic goal,
specific goal). (In Chapter 2, see the definitions of “specific goal” and
“generic goal” and descriptions of how these terms are used in the
CMMI Product Suite.) [Fmi14.Hpa102.HDB123.T101]

Objective

When used as a noun in the CMMI Product Suite, the term “objective”
replaces the word “goal” as used in its common everyday sense, since
the word “goal” is reserved for use when referring to the CMMI model
components called “specific goals” and “generic goals.”
[FM114.HDA102.HDB124.T101]
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Quality and Process-Performance Objectives

The phrase “quality and process-performance objectives” covers
objectives and requirements for product quality, service quality, and
process performance. Process performance objectives include product
quality; however, to emphasize the importance of product quality, the
phrase “quality and process-performance objectives” is used in the
CMMI Product Suite rather than just “process performance objectives.”
[FM114.HDA102.HDB125.T101]

Standard

When you see the word “standard” used as a noun in a CMMI model, it
refers to the formal mandatory requirements developed and used to
prescribe consistent approaches to development (for example, 1ISO
standards, IEEE standards, organizational standards). Instead of using
“standard” in its common everyday sense, we chose another term that
means the same thing (for example, typical, traditional, usual,
customary). [Fm114.HpA102 HDB126.T101]

CMMI-Specific Terminology

The following terms were created for CMMI products or are critical to
the understanding of CMMI products. [Fmi14.Hpa103.T101]

CMMI Product Suite

The “CMMI Product Suite” is the complete set of products developed
around the CMMI concept. These products include the framework itself,
models, appraisal methods, appraisal materials, and various types of
training that are produced from the CMMI Framework.
[FM114.HDA103.HDB101.T101]

CMMI Framework

The “CMMI Framework” is the basic structure that organizes CMMI
components, including common elements of the current CMMI models
as well as rules and methods for generating models, their appraisal
methods (including associated artifacts), and their training materials.
The framework enables new disciplines to be added to CMMI so that
the new disciplines will integrate with the existing ones.

[FM114.HDA103.HDB102.T101]
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CMMI Model

Since the CMMI Framework can generate different models based on
the needs of the organization using it, there are multiple CMMI models.
Consequently, the phrase “CMMI model” could be any one of many
collections of information. The phrase “CMMI models” refers to one,
some, or the entire collection of possible models that can be generated
from the CMMI Framework. [rm114.HpA103.HDB103.T101]

Peer Review

The term “peer review” is used in the CMMI Product Suite instead of the
term “work product inspection.” Essentially, these terms mean the same
thing. A peer review is the review of work products performed by peers
during development of the work products to identify defects for removal.
[FM114.HDA103.HDB104.T101]

Organization’s Set of Standard Processes

An “organization’s set of standard processes” contains the definitions of
the processes that guide all activities in an organization. These process
descriptions cover the fundamental process elements (and their
relationships to each other) that must be incorporated into the defined
processes that are implemented in projects across the organization. A
standard process enables consistent development and maintenance
activities across the organization and is essential for long-term stability
and improvement. [FM114.HDA103.HDB105.7101]

The organization’s set of standard processes describes the
fundamental process elements that will be part of the projects’ defined
processes. It also describes the relationships (for example, ordering
and interfaces) between these process elements. [Fmi14Hpa103HDB105.T102]

Process

A “process,” as used in the CMMI Product Suite, consists of activities
that can be recognized as implementations of practices in a CMMI
model. These activities can be mapped to one or more practices in
CMMII process areas to allow a model to be useful for process
improvement and process appraisal. (In Chapter 2, see the definition of
“process area” and a description of how this term is used in the CMMI
Product Suite.) [Fm114.HpA103.HDB106.T101]

Managed Process

A “managed process” is a performed process that is planned and
executed in accordance with policy; employs skilled people having
adequate resources to produce controlled outputs; involves relevant
stakeholders; is monitored, controlled, and reviewed; and is evaluated
for adherence to its process description. [Fmi14.1pa103.HDB107.T101]
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Defined Process

A “defined process” is a managed process that is tailored from the
organization’s set of standard processes according to the organization’s
tailoring guidelines; has a maintained process description; and
contributes work products, measures, and other process-improvement
information to the organizational process assets. (In Chapters 2 and 4,
see the descriptions of how “defined process” is used in the CMMI
Product Suite.) [Fm114.HpA103 HDB108.T101]

A project’s defined process provides a basis for planning, performing,
and improving the project’s tasks and activities. A project may have
more than one defined process (for example, one for developing the
product and another for testing the product). (Fm114.HpA103 HDB108.T102]

Organizational Process Assets

“Organizational process assets” are artifacts that relate to describing,
implementing, and improving processes (e.g., policies, measurements,
process descriptions, and process implementation support tools). The
term “process assets” is used to indicate that these artifacts are
developed or acquired to meet the business objectives of the
organization, and they represent investments by the organization that
are expected to provide current and future business value.

[FM114.HDA103.HDB109.T101]

The organizational process assets that are described in CMMI models
include the foIIowing: [FM114.HDA103.HDB109.T102]

Organization’s set of standard processes, including the process
architectures and process elements

Descriptions of life-cycle models approved for use

Guidelines and criteria for tailoring the organization’s set of
standard processes

Organization’s measurement repository

Organization’s process asset library

In addition, some process areas mention two additional organizational
process assets: the organization’s process performance baselines and
the organization’s process performance models. [Fv114.HpA103HDB109.T103]

Process Architectures

“Process architecture” describes the ordering, interfaces,
interdependencies, and other relationships among the process
elements in a standard process. Process architecture also describes
the interfaces, interdependencies, and other relationships between
process elements and external processes (for example, contract
management). [Fm114HDA103 HDB110.T101]
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Product Life Cycle

A “product life cycle” is the period of time, consisting of phases, that
begins when a product is conceived and ends when the product is no
longer available for use. Since an organization may be producing
multiple products for multiple customers, one description of a product
life cycle may not be adequate. Therefore, the organization may define
a set of approved product life-cycle models. These models are typically
found in published literature and are likely to be tailored for use in an
organization. [Fm114.HpA103.HDB111.T101]

A product life cycle could consist of the following phases: (1)
concept/vision, (2) feasibility, (3) design/development, (4) production,
and (5) phase out. [Fm114.HDA103.HDB111.T102]

Organization’s Measurement Repository

The “organization’s measurement repository” is a repository used to
collect and make available measurement data on processes and work
products, particularly as they relate to the organization’s set of standard
processes. This repository contains or references actual measurement
data and related information needed to understand and analyze the
measurement data. [Fm1i14.HpA103.HDB112.T101]

Examples of process and work product data include estimated size of
work products, effort estimates, and cost estimates; actual size of work
products, actual effort expended, and actual costs; peer review
efficiency and coverage statistics; and the number and severity of
defects. [Fm114.HDAL03.HDB112.T102]

Organization’s Process Asset Library

The “organization’s process asset library” is a library of information
used to store and make available process assets that are potentially
useful to those who are defining, implementing, and managing
processes in the organization. This library contains process assets such
as documents, document fragments, process implementation aids, and
other artifacts. [Fm114.HpA103 HDB113.T101]

Examples of process-related documentation include policies, defined
processes, checklists, lessons-learned documents, templates,
standards, procedures, plans, and training materials. This library is an
important resource that can help reduce the effort in using processes.
[FM114.HDA103.HDB113.T102]
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Document

A “document” is a collection of data, regardless of the medium on which

it is recorded, that generally has permanence and can be read by
humans or machines. So, documents include both paper and electronic

documents. [FM114.HDA103.HDB114.7101]
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4 Capability Levels and Generic Model
Components

Overview

The capability levels and generic model components focus on building
the organization’s ability to pursue process improvement in multiple
process areas. Using capability levels, generic goals, and generic
practices, users are able to improve their processes, as well as
demonstrate and evaluate their organization’s progress as they
improve. [FM121.HDA101.T101]

Capability levels in the continuous representation provide a
recommended order for approaching process improvement within each
Process area. [Fm121.HDA101.T102]

All continuous representations of CMMI models reflect capability levels
in their design and content. For each process area, a capability level
consists of related specific and generic practices that, when performed,
achieve a set of goals that lead to improved process performance.
[FM121.HDA101.T103]

In this section, the phrase “the process” means the process or
processes that implement the process area. In Chapter 7, the section of
each process area containing generic goals, generic practices, and
generic practice elaborations, this phrase has the same meaning.
[FM121.HDA101.T104]

“Institutionalization” is an important dimension to each of the capability
levels. When mentioned below in the capability level descriptions,
institutionalization implies that the process is ingrained in the way the
work is performed. [FM121.HDA101.T105]
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Interpreting Specific Goals in the Continuous Representation

The specific practices belonging to the process areas in the Process
Management, Project Management, and Support categories are all
capability level 1 practices. However, other process areas (e.g.,
Engineering process areas) have two types of specific practices: base
practices (those at capability level 1) and advanced practices (those at
higher capability levels). For those process areas that have advanced
practices, the wording of the specific goals does not change with
different capability levels, but the set of specific practices that map to
them may change. [Fm121.Hpa103.1103]

When using the continuous representation in an appraisal, process
areas are rated relative to a particular capability level. There are six
capability levels numbered 0 through 5. In process areas that have
advanced practices, the particular capability level being considered
determines the set of specific practices that are investigated when
rating a specific goal. The rule is this: when rating a specific goal
relative to capability level N, all specific practices through capability
level N associated with that specific goal must be investigated.

[FM121.HDA103.T101]

In the descriptions of the capability levels, generic goals, and generic
practices in this chapter, the phrase “satisfies ... the specific goals of
the process area” should be interpreted in light of this rule.
[FM121.HDA103.T102]

Achieving Capability Levels

Like any process area, the capability levels of process areas are
achieved through the application of generic practices or suitable
alternatives. There are a couple of ways in which their application may
not be immediately obvious: [Fmi21.Hpa104.1101]

Applying capability level 1 and 2 generic practices

Applying capability level 3, 4, and 5 generic practices

Reaching capability level 1 for a process area is equivalent to saying
you perform the process area, or more precisely, you are achieving the
specific goals of the process area. [mi21.Hpa104.T102]
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Reaching capability level 2 for a process area is like saying you
manage your performance of the process area. There is a policy that
indicates you will perform it (that is, a process or processes that are
intended to cover it). There is a plan for performing it, there are
resources provided, responsibilities assigned, training on how to
perform it, selected work products from performing the process area are
controlled, etc. What this means in detail is spelled out in the generic
practice elaborations for the capability level 2 generic practices that
appear in the process area. In other words, an organizational activity
can be planned and monitored just like any project or support activity.
[FM121.HDA104.T103]

Reaching capability level 3 for a process area assumes that there is an
organizational standard process or processes that cover that process
area that can be tailored to the specific need. There are two points to
remember: [FM121.HDA104.T104]

Tailoring may result in making no changes to the standard process.
In other words, the defined process and standard process may be
identical. Using the standard process “as is” is tailoring because
the choice is made that no further modification is required.

Each process area covers multiple activities, some of which are
repeatedly performed. You may need to tailor how one of these
activities is performed to account for new capabilities or
circumstances. For example, you may have a standard for
developing or obtaining organizational training that does not
consider training over the Web. When preparing to develop or
obtain a course that will be delivered over the Web, you may need
to tailor that standard process to account for the particular
challenges and benefits of training delivered over the Web.

Reaching capability level 4 or 5 for a process area is conceptually
feasible but may not be economical except, perhaps, in situations
where the product domain has become very stable for an extended
period of time. [FM121.HDA104.T105]

Capability Level O: Incomplete

An incomplete process is a process that is either not performed or
partially performed. One or more of the specific goals of the process
area are not satisfied. cLioy

Capability Level 1: Performed

A capability level 1 process is characterized as a “performed process.”

[CL102]
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A performed process is a process that satisfies the specific goals of the
process area. It supports and enables the work needed to produce
identified output work products using identified input work products.
[CL102.N104]

A critical distinction between an incomplete process and a performed
process is that a performed process satisfies all of the specific goals of
the process area. [cLi02.N103]

Level 1 Generic Goals

GG1 Achieve Specific Goals

The process supports and enables achievement of the specific goals of the
process area by transforming identifiable input work products to produce
identifiable output work products. (cLi02.6L101

Level 1 Generic Practices

GP1l1

Perform Base Practices

Perform the base practices of the process area to develop work
products and provide services to achieve the specific goals of the
process area.

The purpose of this generic practice is to produce the work products
and deliver the services that are expected by performing the process.
These practices may be done informally, without following a
documented process description or plan. The rigor with which these
practices are performed depends on the individuals managing and
performing the work and may vary considerably. crioz

When using the continuous representation of CMMI, the base practices
of a process area refer to all of the capability level 1 specific practices
for the process area. [cpi02.n101]

Capability Level 2: Managed

36

A capability level 2 process is characterized as a “managed process.”
[CL103]
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A managed process is a performed (capability level 1) process that is
also planned and executed in accordance with policy, employs skilled
people having adequate resources to produce controlled outputs,
involves relevant stakeholders; is monitored, controlled, and reviewed;
and is evaluated for adherence to its process description. The process
may be instantiated by an individual project, group, or organizational
function. Management of the process is concerned with the
institutionalization of the process area and the achievement of other
specific objectives established for the process, such as cost, schedule,
and quality objectives. See Chapter 3 for an explanation of how
“managed process” is used in the CMMI Product Suite. [cLi03.n109]

A critical distinction between a performed process and a managed
process is the extent to which the process is managed. A managed
process is planned (the plan may be part of a more encompassing plan)
and the performance of the process is managed against the plan.
Corrective actions are taken when the actual results and performance
deviate significantly from the plan. A managed process achieves the
objectives of the plan and is institutionalized for consistent performance
(see generic practices below). [cLiosn107]

The objectives for the process are determined based on an
understanding of the project’s or organization’s particular needs.
Objectives may be quantitative or qualitative. (cLi03Nn102]

The objectives for the process may be specific objectives for the
individual process or they may be defined for a broader scope (i.e., for a
set of processes), with the individual processes contributing to
achieving these objectives. These objectives may be revised as part of
the corrective actions taken for the process. [cL103.N103]

The control provided by a managed process helps ensure that the
established process is retained during times of stress. (cLios.nio4

The requirements and objectives for the process are established. The
status of the work products and delivery of the services are visible to
management at defined points (e.g., at major milestones and
completion of major tasks). Commitments are established among those
performing the work and relevant stakeholders. Commitments are
revised as necessary. Work products are reviewed with relevant
stakeholders and are controlled. The work products and services satisfy
their specified requirements. [cLi0s.n105)

A managed process is institutionalized by doing the following: [cLi03.N106]

Adhering to organizational policies
Following established plans and process descriptions

Providing adequate resources (including funding, people, and
tools)
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Assigning responsibility and authority for performing the process
Training the people performing and supporting the process

Placing designated work products under appropriate levels of
configuration management

Identifying and involving relevant stakeholders

Monitoring and controlling the performance of the process against
the plans for performing the process and taking corrective actions

Objectively evaluating the process, its work products, and its
services for adherence to the process descriptions, standards, and
procedures, and addressing noncompliance

Reviewing the activities, status, and results of the process with
higher level management, and taking corrective action

Institutionalization also implies that the breadth and depth of the
implementation of the process and the length of time the process has
been in place are appropriate to ensure that the process is ingrained in
the way the work is performed. [cLi03.N108]

Level 2 Generic Goals

GG 2 Institutionalize a Managed Process

The process is institutionalized as a managed process. [cLios.cLio1

Level 2 Generic Practices

GP21 Establish an Organizational Policy

Establish and maintain an organizational policy for planning and
performing the process.

The purpose of this generic practice is to define the organizational
expectations for the process and make these expectations visible to
those in the organization who are affected. In general, senior
management is responsible for establishing and communicating guiding
principles, direction, and expectations for the organization. (cri03

Not all direction from senior management will bear the label “policy.”
The existence of appropriate organizational direction is the expectation
of this generic practice, regardless of what it is called or how it is
imparted. ep103.N101]
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Plan the Process

Establish and maintain the plan for performing the process.

The purpose of this generic practice is to determine what is needed to
perform the process and achieve the established objectives, to prepare
a plan for performing the process, to prepare a process description, and
to get agreement on the plan from relevant stakeholders. (crio4

Requirements for the process's specified work products and for
performing the work may be derived from other requirements. In the
case of a project’s processes, they may come from that project’s
requirements management process; in the case of an organization’s
process, they may come from organizational sources. (cpio4.Nn1o01]

The objectives for the process may be derived from other plans (e.g.,
the project plans). Included are objectives for the specific situation,
including quality, cost, and schedule objectives. For example, an
objective might be to reduce the cost of performing a process for this
implementation over the previous implementation. (cpi04.n102]

Although a generic practice, by definition, applies to all process areas,
the practical implications of applying a generic practice vary for each
process area. Consider two examples that illustrate these differences
as they relate to planning the process. First, the planning described by
this generic practice as applied to the Project Monitoring and Control
process area may be carried out in full by the processes associated
with the Project Planning process area. In such a situation, the generic
practice imposes no additional expectations for planning. Second, the
planning described by this generic practice as applied to the Project
Planning process area typically would not be addressed by the
processes associated with other process areas in the model. Therefore,
the generic practice sets an expectation that the project planning
process itself be planned. It is important to be aware of the extent to
which this generic practice may either reinforce expectations set
elsewhere in the model, or set new expectations that should be
addressed. [GP104.N105]

Establishing a plan includes documenting the plan and providing a
process description. Maintaining the plan includes changing it as
necessary, in response to either corrective actions or to changes in
requirements and objectives for the process. ep104.n103]

The plan for performing the process typically includes the following:

[GP104.N106]

Process description
Standards for the work products and services of the process

Requirements for the work products and services of the process

39



CMMI-SE/SW, v1.1
Continuous Representation

40

Specific objectives for the performance of the process (e.g., quality,
time scale, cycle time, and resource usage)

Dependencies among the activities, work products, and services of
the process

Resources (including funding, people, and tools) needed to
perform the process

Assignment of responsibility and authority
Training needed for performing and supporting the process

Work products to be placed under configuration management and
the level of configuration management for each item

Measurement requirements to provide insight into the performance
of the process, its work products, and its services

Involvement of identified stakeholders
Activities for monitoring and controlling the process

Objective evaluation activities for the process and the work
products

Management review activities for the process and the work
products

Subpractices

1.

Obtain management sponsorship for performing the process.

[GP104.SubP101]

Define and document the process description. [cpio4.subp102]

The process description, which includes relevant standards and procedures, may
be included as part of the plan for performing the process or may be included in
the plan by reference. (ep104subp102.n101)

Define and document the plan for performing the process.

[GP104.SubP103]

This plan may be a stand-alone document, embedded in a more comprehensive
document, or distributed across multiple documents. In the case of the plan being
distributed across multiple documents, ensure that a coherent picture is preserved
of who does what. Documents may be hardcopy or softcopy. ep104.subp103n102]

Review the plan with relevant stakeholders and get their
agreement. [cp104.5ubP104]

This includes reviewing that the planned process satisfies the applicable policies,
plans, requirements, and standards to provide assurance to relevant
stakeholders. [GP104.5ubP104.N101]

Revise the plan as necessary. [cri04.subp10s]

Overview



CMMI-SE/SW, v1.1
Continuous Representation

GP 2.3 Provide Resources
Provide adequate resources for performing the process,

developing the work products, and providing the services of the
process.

The purpose of this generic practice is to ensure that the resources
necessary to perform the process as defined by the plan are available
when they are needed. Resources include adequate funding,
appropriate physical facilities, skilled people, and appropriate tools.

[GP105]

The interpretation of the term “adequate” depends on many factors and
may change over time. Inadequate resources may be addressed by
increasing resources or by removing requirements, constraints, and
commitments. [epios.n101]

GP24 Assign Responsibility

Assign responsibility and authority for performing the process,
developing the work products, and providing the services of the
process.

The purpose of this generic practice is to ensure that there is
accountability throughout the life of the process for performing the
process and achieving the specified results. The people assigned must
have the appropriate authority to perform the assigned responsibilities.
[GP106]

Responsibility can be assigned using detailed job descriptions or in
living documents, such as the plan for performing the process. Dynamic
assignment of responsibility is another legitimate way to perform this
generic practice, as long as the assignment and acceptance of
responsibility are ensured throughout the life of the process. cri0s.n101]

Subpractices

1. Assign overall responsibility and authority for performing the
Process. [Gr106.subP101]

2. Assign responsibility for performing the specific tasks of the
ProcCess. [Gr106.subP102]

3. Confirm that the people assigned to the responsibilities and
authorities understand and accept them. (p106.subp103)

GP 25 Train People

Train the people performing or supporting the process as needed.
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GP 2.6

The purpose of this generic practice is to ensure that the people have
the necessary skills and expertise to perform or support the process.
[GP107]

Appropriate training is provided to the people who will be performing the
work. Overview training is provided to orient people who interact with
those performing the work. (crio7.n101

Examples of methods for providing training include: self study; self-
directed training; self-paced, programmed instruction; formalized on-
the-job training; mentoring; and formal and classroom training. [crio7.n104)

Training supports the successful performance of the process by
establishing a common understanding of the process and by imparting
the skills and knowledge needed to perform the process. [cprio7.n103]

Manage Configurations

Place designated work products of the process under appropriate
levels of configuration management.

The purpose of this generic practice is to establish and maintain the
integrity of the designated work products of the process (or their
descriptions) throughout their useful life. (criog

Refer to the Configuration Management process area for more
information on placing work products under configuration management.
[GP109.R101]

The designated work products are specifically identified in the plan for
performing the process, along with a specification of the level of
configuration management. [crio9.N101]

Different levels of configuration management are appropriate for
different work products and for different points in time. For some work
products, it may be sufficient to maintain version control (i.e., the
version of the work product in use at a given time, past or present, is
known and changes are incorporated in a controlled manner). Version
control is usually under the sole control of the work product owner
(which may be an individual, a group, or a team). [ep109.N102]

Sometimes, it may be critical that work products be placed under formal
or “baseline” configuration management. This type of configuration
management includes defining and establishing baselines at
predetermined points. These baselines are formally reviewed and
agreed on, and serve as the basis for further development of the
designated work products. (crios.n104)
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Additional levels of configuration management between version control
and formal configuration management are possible. An identified work
product may be under various levels of configuration management at
different points in time. [cr109.n103]

Identify and Involve Relevant Stakeholders

Identify and involve the relevant stakeholders as planned.

The purpose of this generic practice is to establish and maintain the
expected involvement of stakeholders during the execution of the
Process. [cri24]

Involve relevant stakeholders as described in an appropriate plan for
stakeholder involvement. Involve them appropriately in activities such
as the following: (cr12a.n101)

Planning

Decisions
Communications
Coordination

Reviews

Appraisals
Requirements definitions

Resolution of problems/issues

Refer to the Project Planning process area for information on the project
planning for stakeholder involvement. [cpi24.n101.R101]

The objective of planning the stakeholder involvement is to ensure that
interactions necessary to the process are accomplished, while not
allowing excessive numbers of affected groups and individuals to
impede process execution. [cpi24.N102]

Subpractices

1. Identify stakeholders relevant to this process and decide what type
of involvement should be practiced. (cri2a.susp101]

Relevant stakeholders are identified among the suppliers of inputs to, the users of
outputs from, and the performers of the activities within the process. Once the
relevant stakeholders are identified, the appropriate level of their involvement in
process activities is planned. (ep124.subp1o1nton)

2. Share these identifications with project planners or other planners
as appropriate. [cp124.subP102]

3. Involve relevant stakeholders as planned. [cpi24.susp103]
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GP 2.8

Monitor and Control the Process

Monitor and control the process against the plan for performing
the process and take appropriate corrective action.

The purpose of this generic practice is to perform the direct day-to-day
monitoring and controlling of the process. Appropriate visibility into the
process is maintained so that appropriate corrective action can be taken
when necessary. Monitoring and controlling the process involves
measuring appropriate attributes of the process or work products
produced by the process. [cr110

Refer to the Project Monitoring and Control process area for more
information about monitoring and controlling the project and taking
corrective action. (ep110r102]

Refer to the Measurement and Analysis process area for more
information about measurement. [cpi10.r101]

Subpractices

1. Measure actual performance against the plan for performing the
Process. [Gr110.subP101]

The measures are of the process, its work products, and its services.

[GP110.SubP101.N101]

2.  Review accomplishments and results of the process against the
plan for performing the process. [cpi10.subp102]

3. Review activities, status, and results of the process with the
immediate level of management responsible for the process and
identify issues. The reviews are intended to provide the immediate
level of management with appropriate visibility into the process.
The reviews can be both periodic and event driven. [cpi1o.subpiog]

4. Identify and evaluate the effects of significant deviations from the
plan for performing the process. [cpi10.subp104]

5. Identify problems in the plan for performing the process and in the
execution of the process. [cr110.subp105]

6. Take corrective action when requirements and objectives are not
being satisfied, when issues are identified, or when progress differs
significantly from the plan for performing the process. cr110.susp106]

There are inherent risks that should be considered before any of the corrective
actions are taken. [cp110.5ubP106.N102]

Corrective action may include the following: (sr110.supios.N1o1]

Taking remedial action to repair defective work products or services

Changing the plan for performing the process
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Adjusting resources, including people, tools, and other resources
Negotiating changes to the established commitments

Securing change to the requirements and objectives that have to be satisfied
Terminating the effort

7. Track corrective action to closure. [ep110.suP107]

Objectively Evaluate Adherence

Objectively evaluate adherence of the process against its process
description, standards, and procedures, and address
noncompliance.

The purpose of this generic practice is to provide credible assurance
that the process is implemented as planned and adheres to its process
description, standards, and procedures. See the definition of
“objectively evaluate” in Appendix C, the glossary. [cri13

People not directly responsible for managing or performing the activities
of the process typically evaluate adherence. In many cases, adherence
is evaluated by people within the organization, but external to the
process or project, or by people external to the organization. As a
result, credible assurance of adherence can be provided even during
times when the process is under stress (e.g., when the effort is behind
schedule or over budget). ep113n101]

Refer to the Process and Product Quality Assurance process area for
more information about objectively evaluating adherence. (ep113.n101.R101]

Review Status with Higher Level Management

Review the activities, status, and results of the process with
higher level management and resolve issues.

The purpose of this generic practice is to provide higher level
management with the appropriate visibility into the process. cri12

Higher level management includes those levels of management in the
organization above the immediate level of management responsible for
the process. In particular, higher level management includes senior
management. These reviews are for managers who provide the policy
and overall guidance for the process, not for those who perform the
direct day-to-day monitoring and controlling of the process. cri12.n102]

Different managers have different needs for information about the
process. These reviews help ensure that informed decisions on the
planning and performing of the process can be made. Therefore, these
reviews are expected to be both periodic and event driven. [cpi12.n101]
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A capability level 3 process is characterized as a “defined process.”

[CL104]

A defined process is a managed (capability level 2) process that is
tailored from the organization's set of standard processes according to
the organization’s tailoring guidelines, and contributes work products,
measures, and other process-improvement information to the
organizational process assets. [cLioa.N106]

The organization’s set of standard processes, which are the basis of the
defined process, are established and improved over time. Standard
processes describe the fundamental process elements that are
expected in the defined processes. Standard processes also describe
the relationships (e.qg., the ordering and interfaces) between these
process elements. The organization-level infrastructure to support
current and future use of the organization's set of standard processes is
established and improved over time. See the definition of “standard
process” in Appendix C, the glossary. See Chapter 3 for an explanation
of how “organization’s set of standard processes” is used in the CMMI
Product Suite. [cL104N101]

The organizational process assets are artifacts that relate to describing,
implementing, and improving processes. These artifacts are assets
because they are developed or acquired to meet the business
objectives of the organization, and they represent investments by the
organization that are expected to provide current and future business
value. See Chapter 3 for an explanation of how “organizational process
assets” is used in the CMMI Product Suite. [cLioan102)

A defined process clearly states the following: (cLioan1o3)

Purpose

Inputs

Entry criteria
Activities

Roles

Measures
Verification steps
Outputs

Exit criteria
A defined process is institutionalized by doing the following: (cLioa.n104

Addressing the items that institutionalize a managed process
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Following a plan that incorporates a defined process

Collecting work products, measures, and improvement information
for supporting the use and improvement of the organizational
process assets

See Chapter 3 for an explanation of how “defined process” is used in
the CMMI Product Suite. cL104.n107]

A critical distinction between a managed process and a defined process
is the scope of application of the process descriptions, standards, and
procedures. For a managed process, the process descriptions,
standards, and procedures are applicable to a particular project, group,
or organizational function. As a result, the managed processes for two
projects within the same organization may be very different. (cLios.nios)

At the defined capability level, the organization is interested in
deploying standard processes that are proven and that therefore take
less time and money than continually writing and deploying new
processes. Because the process descriptions, standards, and
procedures are tailored from the organization's set of standard
processes and related organizational process assets, defined
processes are appropriately consistent across the organization. Another
critical distinction is that a defined process is described in more detalil
and performed more rigorously than a managed process. This means
that improvement information is easier to understand, analyze, and use.
Finally, management of the defined process is based on the additional
insight provided by an understanding of the interrelationships of the
process activities and detailed measures of the process, its work
products, and its services. [cLio4N108]

Level 3 Generic Goals

GG 3

Institutionalize a Defined Process

The process is institutionalized as a defined process. [cLios.cLio

Level 3 Generic Practices

Overview

GP3.1

Establish a Defined Process

Establish and maintain the description of a defined process.

a7



CMMI-SE/SW, v1.1

Continuous Representation

48

GP 3.2

The purpose of this generic practice is to establish and maintain a
description of the process that is tailored from the organization's set of
standard processes to address the needs of a specific instantiation. The
organization should have standard processes that cover the process
area, as well as have guidelines for tailoring these standard processes
to meet the needs of a project or organizational function. With a defined
process, variability in how the processes are performed across the
organization is reduced and process assets, data, and learning can be
effectively shared. cpr114

Refer to the Organizational Process Definition process area for more
information about the organization's set of standard processes and
tailoring guidelines. (cr114.r101

The descriptions of the defined processes provide the basis for
planning, performing, and managing the activities, work products, and
services associated with the process. [cr114.n102)

Subpractices

1. Select from the organization’s set of standard processes those
processes that cover the process area and best meet the needs of
the project or organizational function. (cr114.susp101]

2. Establish the defined process by tailoring the selected processes
according to the organization’s tailoring guidelines. cr114.susp102]

3. Ensure that the organization’s process objectives are appropriately
addressed in the defined process. cri14.subp103]

4. Document the defined process and the records of the tailoring.
[GP114.SubP104]

5. Revise the description of the defined process as necessary.
[GP114.SubP106]

Collect Improvement Information

Collect work products, measures, measurement results, and
improvement information derived from planning and performing
the process to support the future use and improvement of the
organization’s processes and process assets.

The purpose of this generic practice is to collect information and
artifacts derived from planning and performing the process. This generic
practice is performed so that the information and artifacts can be
included in the organizational process assets and made available to
those who are (or who will be) planning and performing the same or
similar processes. The information and artifacts are stored in the
organization’s measurement repository and the organization’s process
asset library. pr117
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Examples of relevant information include the effort expended for the various activities,
defects injected or removed in a particular activity, and lessons learned. cp117.n101)

Refer to the Organizational Process Definition process area for more
information about the organization’s measurement repository and
process asset library and for more information about the work products,
measures, and improvement information that are incorporated into
these organizational process assets. [cp117.N101.R101]

Subpractices

1. Store process and product measures in the organization's
measurement repository. [cp117.subp102]

The process and product measures are primarily those that are defined in the
common set of measures for the organization’s set of standard processes.
[GP117.SubP102.N101]

2. Submit documentation for inclusion in the organization’s process
asset library. [er117.sup103]

3. Document lessons learned from the process for inclusion in the
organization’s process asset library. (cp117.subp104)

4. Propose improvements to the organizational process assets.

[GP117.SubP101]

Capability Level 4: Quantitatively Managed

Overview

A capability level 4 process is characterized as a “quantitatively
managed process.” [cLios]

A quantitatively managed process is a defined (capability level 3)
process that is controlled using statistical and other quantitative
technigues. Quantitative objectives for quality and process performance
are established and used as criteria in managing the process. The
quality and process performance are understood in statistical terms and
are managed throughout the life of the process. [cLiosni11

See Chapter 3 for an explanation of how “quality and process-
performance objectives” is used in the CMMI Product Suite. [cLios.ni12)

The quantitative objectives are based on the capability of the
organization's set of standard processes, the organization’s business
objectives, and the needs of the customer, end users, organization, and
process implementers, subject to available resources. [cLios.n101]

The people performing the process are directly involved in quantitatively
managing the process. [cLios.N102]
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Quantitative management is performed on the overall set of processes
that produces a product or provides a service. The subprocesses that
are significant contributors to overall process performance are
statistically managed. For these selected subprocesses, detailed
measures of the process performance are collected and statistically
analyzed. Special causes of process variation are identified and, where
appropriate, the source of the special cause is addressed to prevent
future occurrences. [cLios.Niog]

The quality and process performance measures are incorporated into
the organization’s measurement repository to support future fact-based
decision making. cLios.n104)

A quantitatively managed process is institutionalized by doing the
foIIowing: [CL105.N105]

Addressing the items that institutionalize a defined process

Establishing and maintaining quantitative objectives for quality and
process performance

Stabilizing the performance of subprocesses critical to the
performance of the process

Establishing and maintaining an understanding of the ability of the
process to achieve the established quantitative objectives for
quality and process performance

A critical distinction between a defined process and a quantitatively
managed process is the predictability of the process performance. The
term “quantitatively managed” implies using appropriate statistical and
other quantitative technigues to manage the performance of one or
more critical subprocesses of a process so that the future performance
of the process can be predicted. A defined process only provides
qualitative predictability. [cLios.n106)

Activities for quantitatively managing the performance of a process
include the following: (cLios.n110)

Identifying the subprocesses that are to be brought under statistical
management

Identifying and measuring product and process attributes that are
important contributors to quality and process performance

Identifying and addressing special causes of subprocess variations
(based on the selected product and process attributes and
subprocesses selected for statistical management)

Managing each of the selected subprocesses, with the objective of
bringing their performance within natural bounds (i.e., making the
subprocess performance statistically stable and predictable based
on the selected product and process attributes)
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Predicting the ability of the process to satisfy established
quantitative quality and process-performance objectives

Taking appropriate corrective actions when it is determined that the

established quantitative quality and process-performance
objectives will not be satisfied

The corrective actions described above include changing the objectives

or ensuring that relevant stakeholders have a quantitative
understanding of, and have agreed to, the performance shortfall.

[CL105.N109]

Level 4 Generic Goals

GG 4

Institutionalize a Quantitatively Managed Process

The process is institutionalized as a quantitatively managed process. [cLios.cLio1

Level 4 Generic Practices

Overview

GP4.1

Establish Quantitative Objectives for the Process

Establish and maintain quantitative objectives for the process that

address quality and process performance based on customer
needs and business objectives.

The purpose of this generic practice is to determine and obtain
agreement from relevant stakeholders about specific quantitative
objectives for the process. These quantitative objectives can be
expressed in terms of product quality, service quality, and process
performance. crig

Refer to the Quantitative Project Management process area for

information on how quantitative objectives are set for subprocesses of

the project’s defined process. cri1sri01]

The quantitative objectives may be specific to the process or they may

be defined for a broader scope (e.g., for a set of processes). In the
latter case, these quantitative objectives may be allocated to some of

the included processes. (cpriisnion
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GP 4.2

These quantitative objectives are criteria used to judge whether the
products, services, and process performance will satisfy the customers,
end users, organization management, and process implementers.
These quantitative objectives go beyond the traditional end-product
objectives. They also cover intermediate objectives that are used to
manage the achievement of the objectives over time. They reflect, in
part, the demonstrated performance of the organization's set of
standard processes. These quantitative objectives should be set to
values that are likely to be achieved when the processes involved are
stable and within their natural bounds. epr118N102)

Subpractices
1. Establish the quantitative objectives that pertain to the process.

[GP118.SubP101]

2. Allocate the quantitative objectives to the process or its
subprocesses. [cp118.5ubP102]

Stabilize Subprocess Performance

Stabilize the performance of one or more subprocesses to
determine the ability of the process to achieve the established
quantitative quality and process-performance objectives.

The purpose of this generic practice is to stabilize the performance of
one or more subprocesses of the defined (capability level 3) process
that are critical contributors to the overall performance using
appropriate statistical and other quantitative techniques. Stabilizing
selected subprocesses of the process supports predicting the ability of
the process to achieve the established quantitative quality and process-
performance objectives. [cpi1g)

A stable subprocess shows no significant indication of special causes of
process variation. Stable subprocesses are predictable within the limits
established by the natural bounds of the subprocess. Variations in the
stable subprocess are due to a constant system of chance causes, and
the magnitude of the variations may be small or large. (r119.n103]

Predicting the ability of the process to achieve the established
guantitative objectives requires a quantitative understanding of the
contributions of the subprocesses that are critical to achieving these
objectives and establishing and managing against interim quantitative
objectives over time. [cp119.N104]

Selected process and product measures are incorporated into the

organization’s measurement repository to support process performance
analysis and future fact-based decision making. (cr119.n101]

Overview



CMMI-SE/SW, v1.1
Continuous Representation

Subpractices

1. Statistically manage the performance of one or more subprocesses
that are critical contributors to the overall performance of the
Process. [Gpr119.subP101]

2. Predict the ability of the process to achieve its established
guantitative objectives considering the performance of the
statistically managed subprocesses. [cpri19.subp102]

3. Incorporate selected process performance measurements into the
organization’s process performance baselines. (cri19.subp103)

Capability Level 5: Optimizing

Overview

A capability level 5 process is characterized as an “optimizing process.”

[CL106]

An optimizing process is a quantitatively managed (capability level 4)
process that is changed and adapted to meet relevant current and
projected business objectives. An optimizing process focuses on
continually improving the process performance through both
incremental and innovative technological improvements. Process
improvements that would address root causes of process variation and
measurably improve the organization’s processes are identified,
evaluated, and deployed as appropriate. These improvements are
selected based on a quantitative understanding of their expected
contribution to achieving the organization’s process-improvement
objectives versus the cost and impact to the organization. The process
performance of the organization’s processes is continually improved.

[CL106.N107]

Selected incremental and innovative technological process
improvements are systematically managed and deployed into the
organization. The effects of the deployed process improvements are
measured and evaluated against the quantitative process-improvement
objectives. [cLios.N103]

An optimizing process is institutionalized by doing the following:
[CL106.N104]

Satisfying the items that institutionalize a quantitatively managed
process

Establishing and maintaining quantitative process-improvement
objectives

Identifying and deploying both incremental and innovative
technological improvements that continually improve the range of
process performance
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A critical distinction between a quantitatively managed process and an
optimizing process is that the optimizing process is continuously
improved by addressing common causes of process variation. A
quantitatively managed process is concerned with addressing special
causes of process variation and providing statistical predictability for the
results. Though the process may produce predictable results, the
results may be insufficient to achieve the established objectives. In a
process that is optimized, common causes of process variation are
addressed by changing that process in a manner that will lead to a shift
in the mean or a decrease in variation when it is brought back to
stability. These changes are intended to improve process performance
and achieve the organization’s established process-improvement
objectives. [cLios.N105]

A common cause of process variation is a cause that is inherently part
of a process and affects the overall performance of the process. See
the definition of “common cause of process variation” in Appendix C,
the glossary. (cLios.nio6)

Level 5 Generic Goals

GG5 Institutionalize an Optimizing Process

The process is institutionalized as an optimizing process. [cLios.cLio1

Level 5 Generic Practices

GP5.1 Ensure Continuous Process Improvement

Ensure continuous improvement of the process in fulfilling the
relevant business objectives of the organization.

The purpose of this generic practice is to select and systematically
deploy process and technology improvements that contribute to
meeting established quality and process-performance objectives. [cpi2s)

Optimizing processes that are agile and innovative depends on the
participation of an empowered workforce aligned with the business
values and objectives of the organization. The organization’s ability to
rapidly respond to changes and opportunities is enhanced by finding
ways to accelerate and share learning. Improvement of the processes is
inherently part of everybody’s role, resulting in a cycle of continual
improvement. [cpizs.Nio1]
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Subpractices

1.

Establish and maintain quantitative process-improvement
objectives that support the organization’s business objectives.

[GP125.SubP101]

The guantitative process-improvement objectives may be specific to the individual
process or they may be defined for a broader scope (i.e., for a set of processes),
with the individual processes contributing to achieving these objectives.
Objectives that are specific to the individual process are typically allocated from
quantitative objectives established for a broader scope. cp12s.subp1o1nt01)

These process-improvement objectives are primarily derived from the
organization’s business objectives and from a detailed understanding of process
capability. These objectives are the criteria used to judge whether the process
performance is quantitatively improving the organization’s ability to meet its
business objectives. These process-improvement objectives are often set to
values beyond the current process performance, and both incremental and
innovative technological improvements may be needed to achieve these
objectives. These objectives may also be revised frequently to continue to drive
the improvement of the process (i.e., when an objective is achieved, it may be set
to a new value that is again beyond the new process performance). (epizs.suspiot.n102]

These process-improvement objectives may be the same as, or a refinement of,
the objectives established in the Establish Quantitative Objectives for the Process
generic practice, as long as they can serve as both drivers and criteria for
successful process improvement. (opizs.suspio1n103]

Identify process improvements that would result in measurable
improvements to process performance. [cri2s.subpi02]

Process improvements include both incremental changes and innovative
technological improvements. The innovative technological improvements are
typically pursued as efforts that are separately planned, performed, and managed.
Piloting is often performed. These efforts often address specific areas of the
processes that are determined by analyzing the process performance and
identifying specific opportunities for significant measurable improvement.

[GP125.SubP102.N101]

Define strategies and manage deployment of selected process
improvements based on the quantified expected benefits, the
estimated costs and impacts, and the measured change to process
performance. cpri2s.subp103]

The costs and benefits of these improvements are estimated quantitatively, and
the actual costs and benefits are measured. Benefits are primarily considered
relative to the organization’s quantitative process-improvement objectives.
Improvements are made to both the organization’s set of standard processes and
the defined ProCesses. [Gp125.subP103.N101]
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Managing deployment of the process improvements includes piloting of changes
and implementing adjustments where appropriate, addressing potential and real
barriers to the deployment, minimizing disruption to ongoing efforts, and
managing risks. (cp125.susp103.n102]

Correct Root Causes of Problems

Identify and correct the root causes of defects and other problems
in the process.

The purpose of this generic practice is to analyze defects and other
problems that were encountered, to correct the root causes of these
types of defects and problems, and to prevent these defects and
problems from occurring in the future. cri2y

Refer to the Causal Analysis and Resolution process area for more
information on identifying and correcting root causes of selected
defects. Even though the Causal Analysis and Resolution process area
has a project context, it can be applied to processes in other contexts
as well. (er121.r101
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5 Framework Interactions

The CMMI Product Suite was developed using a consensus-based
approach to identifying and describing best practices in a variety of
disciplines. Successful process-improvement initiatives must be driven
by the business objectives of the organization. (Fmioz21103]

For example, a common business objective is to reduce the time it
takes to get a product to market. The process-improvement objective
derived from that might be to improve the Project Management
processes to ensure on-time delivery and would be those found in the
Project Planning and Project Monitoring and Control process areas.
[FM102.T106]

In this chapter, interactions among process areas are described that
help you to see the enterprise view of process improvement. The
process areas discussed and illustrated include the IPPD material that
is specific to models that include the IPPD discipline. If you are not
using a model that includes IPPD, you may ignore the material that is
specific to IPPD. Whenever possible, a statement is provided to let you
know which information is specific to IPPD. rwio02.1101]

Where the Integrated Project Management (IPM) process area is
mentioned in this chapter, it will refer to IPM for IPPD. Interactions of
the IPM for IPPD process area with the Integrated Teaming (IT) and
Organizational Environment for Integration (OEI) are described in this
chapter. These process areas (IT and OEI) are only included if you
have chosen IPPD. [rm102.1102]

Four Categories of CMMI Process Areas

Overview

Process areas can be grouped into four categories: [Fvioz2Hpaio1.1102]

Process Management
Project Management
Engineering

Support

57



CMMI-SE/SW, v1.1
Continuous Representation

Although we are grouping process areas this way to discuss their
interactions, process areas often interact and have an effect on one
another regardless of their defined group. For example, the Decision
Analysis and Resolution process area provides specific practices
addressing formal evaluation that are used in the Technical Solution
process area for selecting a technical solution from alternative
solutions. Technical Solution is an Engineering process area and
Decision Analysis and Resolution is a Support process area.
[FM102.HDA101.T103]

The Engineering process areas are written in a general engineering
terminology so any technical discipline involved in the product
development process (e.g., software engineering, mechanical
engineering) can use them for process improvement. The Process
Management, Project Management, and Support process areas also
apply to all such disciplines, as well as others. (Fm102.Hpa101.T105]

You must be aware of the interactions that exist among CMMI model

components to apply the model in a useful and productive way. The
following sections describe those interactions. [Fmioz Hpoa1o1.T106]

Process Management

The Scope of Process Management

Process Management process areas contain the cross-project activities
related to defining, planning, resourcing, deploying, implementing,
monitoring, controlling, appraising, measuring, and improving

Processes. [FM102.HDA102.HDB101.T102]

Remember to focus on the information relevant to your organization and
included in the model you are using. [Fm102.HpA102.HDB101.T103]

The Process Management process areas of CMMI are as follows:
[FM102.HDA102.HDB101.T104]

Organizational Process Focus
Organizational Process Definition
Organizational Training
Organizational Process Performance

Organizational Innovation and Deployment

To describe the interactions among the Process Management process
areas, it is most useful to address them in two process area groups:

[FM102.HDA102.HDB101.T105]
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The basic Process Management process areas are Organizational
Process Focus, Organizational Process Definition, and
Organizational Training.

The advanced Process Management process areas are
Organizational Process Performance and Organizational
Innovation and Deployment.

Basic Process Management Process Areas

The basic Process Management process areas provide the organization
with a basic capability to document and share best practices,
organizational process assets, and learning across the organization.

[FM102.HDA102.HDB102.7101]

Figure 2 provides a bird’s-eye view of the interactions among the basic
Process Management process areas and with other process area
categories.2 [FM102.HDA102.HDB102.T102]

Organization’s
process needs
and objectives,

Training for projects and
support groups in

standard process and
assets

Senior
management

Organization's|
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and other
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Standard process
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i
I
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i
i
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Support, and Engineering

OPF Resources and > OPD —> process areas
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Improvement information
(e.g., lessons learned, data, artifacts)
Process improvement
proposals; participation in
defining, assessing, and
deploying processes

Figure 2: Basic Process Management Process Areas

[FM102.HDA102.HDB102.7103]

2 See Appendix B for acomplete list of process area abbreviations.

Overview 59

Training needs MM ______
\\
Standard process ]



CMMI-SE/SW, v1.1
Continuous Representation

60

As illustrated in Figure 2, the Organizational Process Focus process
area helps the organization to plan and implement organizational
process improvement based on an understanding of the current
strengths and weaknesses of the organization’s processes and process
assets. Candidate improvements to the organization’s processes are
obtained through various means. These include process-improvement
proposals, measurement of the processes, lessons learned in
implementing the processes, and results of process appraisal and
product evaluation activities. [Fm102Hpa102.HDB102.T104]

The Organizational Process Definition process area establishes and
maintains the organization’s set of standard processes and other assets
based on the process needs and objectives of the organization. These
other assets include descriptions of processes and process elements,
descriptions of life-cycle models, process tailoring guidelines, process-
related documentation, and data. Projects tailor the organization’s set of
standard processes to create their defined processes. The other assets
support tailoring as well as implementation of the defined processes.
Experiences and work products from performing these defined
processes, including measurement data, process descriptions, process
artifacts, and lessons learned, are incorporated as appropriate into the
organization’s set of standard processes and other assets.
[FM102.HDA102.HDB102.T105]

The Organizational Training process area identifies the strategic
training needs of the organization as well as the tactical training needs
that are common across projects and support groups. In particular,
training is developed or obtained that develops the skills required to
perform the organization’s set of standard processes. The main
components of training include a managed training-development
program, documented plans, personnel with appropriate knowledge,
and mechanisms for measuring the effectiveness of the training

program. [Fm102.HDA102.HDB102.7108]

Advanced Process Management Process Areas

The advanced Process Management process areas provide the
organization with an advanced capability to achieve its quantitative
objectives for quality and process performance. [Fmi02Hpa102HDB103.T101]
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Figure 3 provides a bird’s-eye view of the interactions among the
advanced Process Management process areas and with other process
area categories.® Each of the advanced Process Management process
areas is strongly dependent on the ability to develop and deploy
process and supporting assets. The basic Process Management
process areas provide this ability. Thus, you should not try to reach a
capability level for an advanced Process Management process area (up
through capability level 3) prior to achieving that same capability level
for all of the basic Process Management process areas.
[FM102.HDA102.HDB103.T103]
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Figure 3: Advanced Process Management Process Areas

[FM102.HDA102.HDB103.T105]

As illustrated in Figure 3, the Organizational Process Performance
process area derives quantitative objectives for quality and process
performance from the organization’s business objectives. The
organization provides projects and support groups with common
measures, process performance baselines, and process performance
models. These additional organizational support assets support
quantitative project management and statistical management of critical
subprocesses for both projects and support groups. The organization
analyzes the process performance data collected from these defined
processes to develop a quantitative understanding of product quality,
service quality, and process performance of the organization’s set of
standard ProCesses. [FM102.HDA102.HDB103.T106]

% See Appendix B for acomplete list of process area abbreviations.
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Project Management

The Organizational Innovation and Deployment process area selects
and deploys proposed incremental and innovative improvements that
improve the organization’s ability to meet its quality and process-
performance objectives. The identification of promising incremental and
innovative improvements should involve the participation of an
empowered workforce aligned with the business values and objectives
of the organization. The selection of improvements to deploy is based
on a quantitative understanding of the potential benefits and costs from
deploying candidate improvements, and the available funding for such
deployment. [Fm102.HpA102.HDB103.T107]

62

The Scope of Project Management

Project Management process areas cover the project management
activities related to planning, monitoring, and controlling the project.
[FM102.HDA103.HDB101.T107]

Remember to focus on the information relevant to your organization and
included in the model you are using. [Fm102.HpA103.HDB101.T108]

The Project Management process areas of CMMI are as follows:

[FM102.HDA103.HDB101.T110]

Project Planning
Project Monitoring and Control
Supplier Agreement Management

Integrated Project Management for IPPD (or Integrated Project
Management)

Risk Management
Integrated Teaming

Quantitative Project Management

To describe the interactions among the Project Management process
areas, it is most useful to address them in two process area groups:

[FM102.HDA103.HDB101.T104]

The basic Project Management process areas are Project
Planning, Project Monitoring and Control, and Supplier Agreement
Management.

The advanced Project Management process areas are Integrated
Project Management for IPPD, Risk Management, Integrated
Teaming, and Quantitative Project Management.
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Basic Project Management Process Areas

The basic Project Management process areas address the basic
activities related to establishing and maintaining the project plan,
establishing and maintaining commitments, monitoring progress against
the plan, taking corrective action, and managing supplier agreements.

[FM102.HDA103.HDB102.T101]

Figure 4 provides a bird’'s-eye view of the interactions among the basic
Project Management process areas and with other process area
categories.4 [FM102.HDA103.HDB102.T102]
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Figure 4: Basic Project Management Process Areas

[FM102.HDA103.HDB102.T104]

As illustrated in Figure 4, the Project Planning process area includes
developing the project plan, involving stakeholders appropriately,
obtaining commitment to the plan, and maintaining the plan. When
using an IPPD approach, stakeholders represent not just the technical
expertise for product and process development, but also the business
implications of the product and process development.
[FM102.HDA103.HDB102.T106]

* See Appendix B for acomplete list of process area abbreviations.
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Planning begins with requirements that define the product and project
(“What to Build” in the figure). The project plan covers the various
project management and engineering activities that will be performed by
the project. The project will review other plans that affect the project
from various relevant stakeholders and establish commitments with
those relevant stakeholders for their contributions to the project. For
example, these plans cover process appraisals, product evaluations,
configuration management, and measurement and analysis.
[FM102.HDA103.HDB102.T107]

The Project Monitoring and Control process area includes monitoring
activities and taking corrective action. The project plan specifies the
appropriate level of project monitoring, the frequency of progress
reviews, and the measures used to monitor progress. Progress is
primarily determined by comparing progress to the plan. When actual
status deviates significantly from the expected values, corrective
actions are taken as appropriate. These actions may include re-
planning. Fm102.HpA103.HDB102.T108]

The Supplier Agreement Management process area addresses the
need of the project to effectively acquire those portions of work that are
produced by suppliers. Once a product component is identified and the
supplier who will produce it is selected, a supplier agreement is
established and maintained that will be used to manage the supplier.
The supplier’s progress and performance are monitored. Acceptance
reviews and tests are conducted on the supplier-produced product
Component. [FM102.HDA103.HDB102.T109]

Advanced Project Management Process Areas

The advanced Project Management process areas address activities
such as establishing a defined process that is tailored from the
organization’s set of standard processes, coordinating and collaborating
with relevant stakeholders, risk management, forming and sustaining
integrated teams for the conduct of projects, and quantitatively
managing the project’s defined process. [Fm102.HpbA103.HDB103.T102]

Figure 5 provides a bird’'s-eye view of the interactions among the
advanced Project Management process areas and with other process
area categories. Each of the advanced Project Management process
areas is strongly dependent on the ability to plan, monitor, and control
the project. The basic Project Management process areas provide this
abilily.5 [FM102.HDA103.HDB103.T103]

® See Appendix B for acomplete list of process area abbreviations.
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[FM102.HDA103.HDB103.7105]

Both versions of the Integrated Project Management process area (IPM
and IPM for IPPD) establish and maintain the project’s defined process
that is tailored from the organization’s set of standard processes. The
project is managed using the project’s defined process. The project
uses and contributes to the organization’s process assets.
[FM102.HDA103.HDB103.T108]

The project ensures that the relevant stakeholders associated with the
project coordinate their efforts in a timely manner. It does this by
providing for the management of stakeholder involvement; the
identification, negotiation, and tracking of critical dependencies; and the
resolution of coordination issues within the project with relevant
stakeholders. [Fm102.HpA103.HDB103.T110]

The following paragraph is only applicable to models containing IPPD.

[FM102.HDA103.HDB103.T120]
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The Integrated Project Management for IPPD process area also creates
the shared vision for the project. This shared vision should align both
horizontally and vertically with both the organization’s and integrated
team’s shared visions, created in the Organizational Environment for
Integration and Integrated Teaming process areas, respectively. These
shared visions collectively support the coordination and collaboration
among stakeholders. Finally, the Integrated Project Management for
IPPD process area implements an integrated team structure to perform
the work of the project in developing a product. This team structure is
typically based on the decomposition of the product itself, much like a
work breakdown structure. This activity is accomplished in conjunction
with the Integrated Teaming process area. [Fm102.HpA103 HDB103.T111]

Although risk identification and monitoring are covered in the Project
Planning and Project Monitoring and Control process areas, the Risk
Management process area takes a more continuing, forward-looking
approach to managing risks with activities that include identification of
risk parameters, risk assessments, and risk handling.

[FM102.HDA103.HDB103.T112]

The Quantitative Project Management process area applies quantitative
and statistical techniques to manage process performance and product
quality. Quality and process-performance objectives for the project are
based on those established by the organization. The project’s defined
process comprises, in part, process elements and subprocesses whose
process performance can be predicted. At a minimum, the process
variation experienced by subprocesses that is critical to achieving the
project’s quality and process-performance objectives is understood.
Corrective action is taken when special causes of process variation are
identified. See the definition of “special cause of process variation” in
Appendix C, the glossary. [Fm102.1pA103.HDB103.T114]

The following paragraph is only applicable to models containing IPPD.

[FM102.HDA103.HDB103.T121]

The specific practices in the Integrated Teaming process area provide
for the formation and sustainment of each integrated team. Part of
sustaining the team is developing the integrated team’s shared vision,
which must align with the project’'s and organization’s shared visions,
developed in the Integrated Project Management for IPPD and
Organizational Environment for Integration process areas, respectively.
The specific practices in the Organizational Environment for Integration
and Integrated Teaming process areas then set the environment for
enabling integrated teamwork. In addition, the Integrated Teaming
process area interacts with other Project Management processes by
supplying team commitments, work plans, and other information that
forms the basis for managing the project and supporting risk
management. [FM102.HDA103.HDB103.T116]
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The Scope of Engineering

Engineering process areas cover the development and maintenance
activities that are shared across engineering disciplines (e.g., systems
engineering and software engineering). The six process areas in the
Engineering process area category have inherent interrelationships.
These interrelationships stem from applying a product development
process rather than discipline-specific processes such as software
engineering or systems engineering. [Fm102.HbA104HDB101.T101]

Remember to focus on the information relevant to your organization and
included in the model you are using. [Fm102.HpA104.HDB101.T103]

The Engineering process areas of CMMI are as follows:

[FM102.HDA104.HDB101.T102]

Requirements Development
Requirements Management
Technical Solution

Product Integration
Verification

Validation

Interactions Among Engineering Process Areas

The Engineering process areas integrate software-engineering and
systems-engineering processes into a product-oriented process-
improvement scenario. Improving product development processes
targets essential business objectives, rather than specific disciplines.
This approach to processes effectively avoids the tendency toward an
organizational “stovepipe” mentality. [Fv102Hpa104.HDB102.T101]

The technical foundation for IPPD is grounded in a robust systems-
engineering approach that encompasses development in the context of
the phases of the product’s life, such as that provided in the
Engineering process areas of the CMMI-SE/SW model. Thus, the
implementation of IPPD provides amplifications to specific practices in
the Engineering process areas that emphasize concurrent development
and focus on all phases of the product’s life. w102 Hpa104.HDB102.T102]

The Engineering process areas apply to the development of any
product or service in the engineering development domain (e.qg.,
software products, hardware products, services, or processes).

[FM102.HDA104.HDB102.T103]
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Figure 6 provides a bird’'s-eye view of the interactions among
Engineering process areas.’ [FM102.HDA104.HDB102.T104]
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Figure 6: Engineering Process Areas [rm102 Hpa104.HDB102.T106]

The Requirements Development process area identifies customer
needs and translates these needs into product requirements. The set of
product requirements is analyzed to produce a high-level conceptual
solution. This set of requirements is then allocated to a set of product-
component requirements. Other requirements that help define the
product are derived and allocated to product components. This set of
product and product-component requirements clearly describes the
product's performance, design features, verification requirements, etc.
in terms the developer understands and uses. [Fm102.HpA104.HDB102.T124]

The Requirements Development process area supplies requirements to
the Technical Solution process area, where the requirements are
converted into the product architecture, product-component design, and
the product component itself (e.g., coding, fabrication). Requirements
are also supplied to the Product Integration process area, where
product components are combined and interfaces are ensured to meet
the interface requirements supplied by Requirements Development.
[FM102.HDA104.HDB102.T111]

® See Appendix B for acomplete list of process area abbreviations.
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The Requirements Management process area maintains the
requirements. It describes activities for obtaining and controlling
requirement changes and ensuring that other relevant plans and data
are kept current. It provides traceability of requirements from customer
to product, to product component. [Fm102.HpA104.HDB102.T112]

Requirements Management ensures that changes to requirements are
reflected in project plans, activities, and work products. This cycle of
changes may impact all the other Engineering process areas; thus
requirements management is a dynamic and often recursive sequence
of events. Establishment and maintenance of the Requirements
Management process area is fundamental to a controlled and
disciplined engineering design process. [Fm102.HbA104.HDB102.T113]

The Technical Solution process area develops technical data packages
for product components that will be used by the Product Integration
process area. The examination of alternative solutions, with the intent of
selecting the optimum design based upon established criteria, is
expected. These criteria may be significantly different across products,
depending on product type, operational environment, performance
requirements, support requirements, and cost or delivery schedules.
The task of selecting the final solution makes use of the specific
practices in the Decision Analysis and Resolution process area.
[FM102.HDA104.HDB102.T114]

The Technical Solution process area relies on the specific practices in
the Verification process area to perform design verification and peer
reviews during design and prior to final build. w102 Hpa104HDB102.T115]

The Verification process area ensures that selected work products meet
the specified requirements. The Verification process area selects work
products and verification methods that will be used to verify work
products against specified requirements. Verification is generally an
incremental process, starting with product-component verification and
usually concluding with verification of fully assembled products.

[FM102.HDA104.HDB102.T116]

Verification also addresses peer reviews. Peer reviews are a proven
method for removing defects early and provide valuable insight into the
work products and product components being developed and

maintained. [FM102.HDA104.HDB102.T117]

The Validation process area incrementally validates products against
the customer’s needs. Validation may be performed in the operational
environment or a simulated operational environment. Coordination with
the customer on the validation requirements is one of the most essential
elements of this process area. [Fm102.Hpa104.HDB102.T118]
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The scope of the Validation process area includes validation of
products, product components, selected intermediate work products,
and processes. The product, product component, selected intermediate
work product, or process may often require re-verification and re-
validation. Issues discovered during validation are usually resolved in
the Requirements Development or Technical Solution process areas.

[FM102.HDA104.HDB102.T119]

The Product Integration process area establishes the expected specific
practices associated with generating the best possible integration
sequence, integrating product components and delivering the product to
the customer. [Fm102.HDA104.HDB102.T120]

Product Integration uses the specific practices of both Verification and
Validation in implementing the product integration process. Verification
verifies the interfaces and interface requirements between product
components prior to product integration. This is an essential event in
the integration process. During product integration in the operational
environment, the specific practices of the Validation process area are

used. [FM102.HDA104.HDB102.T121]

Engineering Process Areas and Recursion

All Engineering process areas have been written to support recursion
throughout the product architecture. An example is the Establish
Product Integration Procedures and Criteria specific practice in the
Product Integration process area. For a product with many complex
product components, this specific practice would be applied to the
product components of the complete product delivered to the customer
as well as to the product components assembled to form the product,
and so on. Thus, this specific practice is applied to as many levels as
necessary to integrate everything that the product comprises.

[FM102.HDA104.HDB103.T101]

There is no specific practice that forces recursive process application.
Rather, the specific practices are written in a fashion that “expects”
process application throughout the product architecture. When
implementing the specific practices of an Engineering process area, you
must interpret them according to how they meet the needs of your
product. You may be more comfortable viewing this approach as
providing a sufficiently generic set of expectations that can be applied at
any level of product detail rather than as enabling recursive behavior of
a process. Either description of this approach is appropriate.
[FM102.HDA104.HDB103.T103]
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There are a number of advantages gained by this approach. For
example, the Engineering process areas can be applied to a product
that has several layers of product components and ensure that the
specific practices will address each layer. Thus, different segments of a
very large project can be appraised using the same model.

[FM102.HDA104.HDB103.T102]

Overview

The Scope of Support

Support process areas cover the activities that support product
development and maintenance. The Support process areas address
processes that are used in the context of performing other processes. In
general the Support process areas address processes that are targeted
towards the project, and may address processes that apply more
generally to the organization. For example, Process and Product
Quality Assurance can be used with all the process areas to provide an
objective evaluation of the processes and work products described in all
of the process areas. [Fm102.HDA105HDB101.T101]

Remember to focus on the information relevant to your organization and
included in the model you are using. [Fm102.HpA105.HDB101.T104]

The Support process areas of CMMI are as follows: [v102.Hpa10s.HDE101.T106]

Configuration Management

Process and Product Quality Assurance
Measurement and Analysis

Organizational Environment for Integration
Decision Analysis and Resolution

Causal Analysis and Resolution

To describe the interactions among the Support process areas, it is
most useful to address them in two process area groups:
[FM102.HDA105.HDB101.T109]

The basic Support process areas are Measurement and Analysis,
Process and Product Quality Assurance, and Configuration
Management.

The advanced Support process areas are Organizational
Environment for Integration, Causal Analysis and Resolution, and
Decision Analysis and Resolution.
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Basic Support Process Areas

The basic Support process areas address basic support functions that
are used by all process areas. Although all Support process areas rely
on the other process areas for inputs, the basic Support process areas
provide support functions that are covered by generic practices.

[FM102.HDA105.HDB102.T101]

Figure 7 provides a bird’'s-eye view of the interactions among the basic
Support process areas and with all other process areas.’
[FM102.HDA105.HDB102.T102]
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Figure 7: Basic Support Process Areas [rmi02.Hpa10sHDB102.T104]

The Measurement and Analysis process area supports all process
areas by providing specific practices that guide projects and
organizations in aligning measurement needs and objectives with a
measurement approach that will provide objective results. These results
can be used in making informed decisions and taking appropriate
corrective actions. [FM102.HDA105.HDB102.T105]

" See Appendix B for acomplete list of process area abbreviations.
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The Process and Product Quality Assurance process area supports all
process areas by providing specific practices for objectively evaluating
performed processes, work products, and services against the
applicable process descriptions, standards, and procedures and
ensuring that any issues arising from these reviews are addressed.
Process and Product Quality Assurance supports the delivery of high-
quality products and services by providing the project staff and all levels
of managers with appropriate visibility into, and feedback on, the
processes and associated work products throughout the life of the
project. [FM102.HDA105.HDB102.T106]

The Configuration Management process area supports all process
areas by establishing and maintaining the integrity of work products
using configuration identification, configuration control, configuration
status accounting, and configuration audits. The work products placed
under configuration management include the products that are
delivered to the customer, designated internal work products, acquired
products, tools, and other items that are used in creating and describing
these work products. Examples of work products that may be placed
under configuration management include plans, process descriptions,
requirements, design data, drawings, product specifications, code,
compilers, product data files, and product technical publications.
[FM102.HDA105.HDB102.T107]

Advanced Support Process Areas

The advanced Support process areas provide the projects and
organization with an advanced support capability. Each of these
process areas relies on specific inputs or practices from other process
alreas. [FM102.HDA105.HDB103.T101]

Figure 8 provides a bird’'s-eye view of the interactions among the
advanced Support process areas and with all other process areas.?

[FM102.HDA105.HDB103.T102]

8 See Appendix B for acomplete list of process area abbreviations.
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Figure 8: Advanced Support Process Areas (rmio2Hpa105.HDB103.T105]

Using the Causal Analysis and Resolution process area, the project
strives to understand the common causes of variation inherent in
processes and remove them from the project’s processes, as well as
using this knowledge to continually improve the organization’s
processes. Both the defined processes and the organization’s set of
standard processes are targets of these improvement activities.
[FM102.HDA105.HDB103.T107]

The Decision Analysis and Resolution process area supports all the
process areas by providing a formal evaluation process that ensures
that alternatives are compared and the best one is selected to
accomplish the goals of the process areas. [Fmi02.Hba105.HDB103.T108]

The following paragraph is only applicable to models containing IPPD.
[FM102.HDA105.HDB103.T110]
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The Organizational Environment for Integration process area
establishes the approach and environment for the implementation of
IPPD. The environment is established by obtaining, adapting, or
developing processes that facilitate effective integrated team behavior
as well as stakeholder communication and collaboration, creating the
organization’s shared vision, and managing people to promote
integrative behavior. Specific practices in the Organizational
Environment for Integration process area promote both team and
individual excellence while enabling and rewarding integration across all
business and technical functions in the execution of the projects.
[FM102.HDA105.HDB103.T111]

Applying Generic Practices to Process Areas

Overview

Generic practices are model components that are present in both the
staged and continuous representations. Likewise, in both
representations, a generic practice is applied to a process area in the
same way. Think of generic practices as reminders. They serve the
purpose of reminding you to do things right, and are expected model
components. [FM102.HDA106.T101]

For example, when you are achieving the specific goals of the Project
Planning process area, you are establishing and maintaining a plan that
defines project activities. One of the generic practices that applies to the
Project Planning process area is “Establish and maintain the plan for
performing the project planning process.” When applied to this process
area, this generic practice ensures that you planned the approach you
were taking to create the plan for the project. [Fvio2Hpa10s.1102]

When you are achieving the goals of the Organizational Training
process area, you are developing the skills and knowledge of people so
they can perform their roles effectively and efficiently. One of the
generic practices that applies to the Organizational Training process
area is “Establish and maintain an organizational policy for planning and
performing the organizational training process.” When applied to this
process area, this generic practice ensures that you planned the
approach you were taking to developing the skills and knowledge of
people in the organization. [Fmi02.Hpa106.7104]

The generic goals and practices are the model components that provide
commitment and consistency throughout an organization’s processes
and activities. Consistency and commitment result in what is called
“institutionalization.” In other words, the best practices that the CMMI
models describe are anchored in the very existence and operation of
the organization. [Fm102.Hpa106.T105]
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In the continuous representation, generic practices appear in every
process area under the five generic goals, although the subpractices of
these generic practices appear only in Chapter 4. The name “generic”
reflects the fact that these goals and practices are applied to every
process area chosen by the organization for its process-improvement

efforts. [FM102.HDA106.T106]

Process Area and Generic Practice Interaction

In the continuous representation, some Process Management process
areas enable the application of most capability level 3 through 5 generic
practices to particular process areas (hereafter called the “subject
process area”). [Fm102.HDA106 HDB101.T101]

At capability level 3, the Establish a Defined Process generic practice
operates on a description of an organizational standard process
covering the subject process area. For example, establishing a defined
process for configuration management in the context of a particular
project, or in the context of developing and maintaining the
organization’s set of standard processes, requires a standard process
and supporting assets for performing configuration management. While
these could be developed for configuration management independently
of those for other process areas, this is usually approached through a
broader based effort to define standard processes for several related
processes to provide better visibility and control. The Organizational
Process Definition process area provides this role. [Fmio2 Hpa106HDB101.T102]

Likewise, the Collect Improvement Information generic practice
assumes organizational assets contain what has been learned and
enables sharing learning the next time a defined process that covers
the subject process area is needed. For example, a defined process for
configuration management generates progress and baseline accounting
data and perhaps process artifacts that can be adapted the next time
configuration management needs to be performed. The Organizational
Process Definition process area again provides this role.
[FM102.HDA106.HDB101.T103]

Therefore, the capability level 3 generic practices are “enabled” by the
Organizational Process Definition process area. [Fmi02.HpA106.HDB101.T104]
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The Integrated Project Management process area also supports the
capability level 3 generic practices when they are applied to a Project
Management, Engineering, or Support process area, but in a different
way—it performs the generic practice for several process areas. The
Integrated Project Management process area establishes the project’s
defined process, which integrates defined processes covering the basic
Project Management, Engineering, and Support process areas. Thus, if
you have evolved one or more of these process areas to capability level
3, you are in fact accomplishing a significant portion of the first specific
goal of Integrated Project Management, and vice versa.
[FM102.HDA106.HDB101.T106]

The capability level 3 generic practices subsume part of the Integrated
Project Management process area. Even if all basic Project
Management, Engineering, and Support process areas are grown to
capability level 3, the subsumption is not complete—the result may not
be an integrated, defined process for the project. More importantly, the
second specific goal has not necessarily been addressed.

[FM102.HDA106.HDB101.T108]

This “subsume part of” relationship is important to remember during
appraisals, as observations can be duplicated between the generic
practices and their related process areas. (The actual generation of the
information is described in the Integrated Project Management process
area if the scope of the process area falls within projects.)

[FM102.HDA106.HDB101.T110]

At capability level 4, the Establish Quantitative Objectives for the
Process generic practice assumes and benefits from an organizational
process performance analysis that typically, though not necessarily,
covers several related processes considered critical to process
performance. Likewise, the Stabilize Subprocess Performance generic
practice assumes additional supporting assets that provide insight into
the expected performance of critical subprocesses addressed by the
subject process area. The Organizational Process Performance
process area provides both roles. [Fmi02.Hpa106.HDB101.T111]

At capability level 5, the Organizational Innovation and Deployment
process area actually performs the Ensure Continuous Process
Improvement generic practice for other process areas. In both the
generic practice and the process area, a systematic approach is taken
to identifying, evaluating, and deploying improvements to both
processes and technologies that typically, though not necessarily, cover
several related process areas. Thus, the Ensure Continuous Process
Improvement generic practice subsumes part of the Organizational
Innovation and Deployment process area. There can of course be
considerable benefit in taking a more broad and integrated approach to
organizational innovation and deployment, but the generic practice
helps track the advancement of individual process areas to capability
level 5. [Fm102.HDAL06.HDB101.T112]
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Likewise, the Correct Root Causes of Problems generic practice
subsumes part of the Causal Analysis and Resolution process area.
There can be considerable benefit in taking a broader and more
integrated approach to causal analysis and resolution, but the generic
practice helps track the advancement of individual process areas to
capability level 5. [Fm102.Hpa106.HDB101.T113]

Given the above dependencies, to raise a process area to capability
level 3, it would be natural to expect (although it is not required) that the
Organizational Process Focus and Organizational Process Definition
process areas be implemented. Evolving a process area to capability
level 4 or 5 is typically achieved by implementing at least some parts of
those process areas, as illustrated in Table 1. (Fm102.HpA106 HDB101.T114)

Process area that enables
(or is subsumed partly by)
the generic practice

Generic Practice

Both capability level 3
generic practices

Enabled by Organizational Process
Definition

Subsumes part of Integrated Project
Management

Both capability level 4
generic practices

Enabled by Organizational Process
Performance

Subsumes part of Quantitative Project
Management

Ensure Continuous Enabled by, and subsumes part of,

Process Improvement
generic practice (CL5)

Organizational Innovation and
Deployment

Correct Root Causes of
Problems generic practice

Subsumes part of Causal Analysis and
Resolution

(CL5)

Table 1: Generic Practices and Related Process Areas

[FM102.HDA106.HDB101.T116]

There are also a few of what may seem like overlaps, but are not. It
may be natural to think that the application of the Establish a Defined
Process generic practice applied to the Project Planning and Project
Monitoring and Control process area gives the same effect as the first
specific goal of Integrated Project Management. (rm102.HpA106 HDB101.T119]
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Although it is true that there is some overlap, the application of the
generic practice to these two process areas provides defined processes
covering project planning and monitoring activities. These defined
processes do not cover support activities (such as configuration
management), other Project Management process areas (such as
Supplier Agreement Management), or the Engineering process areas.
In contrast, the project’s defined process, provided by the Integrated
Project Management process area, covers all basic Project
Management, Engineering, and Support process areas.
[FM102.HDA106.HDB101.T121]

Account for these overlaps when you are conducting appraisals or
planning improvements using the continuous representation.

[FM102.HDA106.HDB101.T122]

Overlap of Generic Practices and Process Management Process
Areas

As indicated in Table 1, there are overlaps between some Process
Management process areas and some generic practices.

[FM102.HDA106.HDB102.T101]

To raise a targeted set of process areas to capability levels 3, 4, or 5, it
is necessary to implement both the generic practices and the enabling
process areas in a way that covers the targeted set of process areas.
When doing this, there is some advantage to implementing the process
areas the generic practices partially subsume, because of the broader
view they provide. Remember that when you implement one of these
partially subsumed process areas, you are applying its corresponding
generic practices across a large number of process areas, and thus
there is an intended overlap. [Fm102.HpA106.HDB102.T102]
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6 Using CMMI Models

The CMMI project has worked to preserve the government and industry
investments in process improvement and to enhance and replace the
use of multiple models. In addition to improving the usability of CMM
technology in a wider set of disciplines, the CMMI concept calls for use
of common terminology, common components, common appraisal
methods, and common training materials across the CMMI Product
Suite. The objective of the CMMI project effort is to reduce the cost of
establishing and maintaining process-improvement efforts across an
enterprise using multiple disciplines to produce products or services.
This chapter describes how organizations can use CMMI models for
both process improvement and benchmarking. (Fvizo.t101

Interpreting CMMI Models

Overview

Every CMMI model provides a set of publicly available criteria
describing the characteristics of organizations that have successfully
implemented process improvement. These criteria can be used by
organizations to improve their processes for developing, acquiring, and
maintaining products and services. While a new enterprise might wish
to establish its processes using these concepts, the models are more
commonly of interest to organizations that are seeking to improve their
Processes. [FM120.HDA101.T101]

Such organizations must use professional judgment to interpret CMMI
practices. Although process areas depict behavior that should be
exhibited in any organization, practices must be interpreted using an in-
depth knowledge of the CMMI model being used, the organization, the
business environment, and the specific circumstances involved.

[FM120.HDA101.T102]

CMMII practices purposely use nonspecific phrases such as “relevant
stakeholders,” “as appropriate,” and “as necessary” to accommodate
the needs of different organizations or projects. Specific needs may
also differ at various points during a project’s life. Fmi20Hpa101.1103)
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To interpret practices, it is important to consider the overall context in
which they are used and determine how well the practices satisfy the
goals of a process area within that context. CMMI models do not imply
which processes are right for the organization or project. Instead, CMMI
models establish minimal criteria necessary to plan and implement
processes selected by the organization for improvement based on
business objectives. [FM120.HDA101.T104]

Appraisals and Benchmarking

82

Process appraisals focus on identifying improvement opportunities. The
organization should set its priorities based on its business and process-
improvement objectives, as well as its collection of business and
technical processes. Appraisal teams use CMMI models to guide them
in identifying and prioritizing findings. These findings, with guidance
provided by the practices in the CMMI models, are used (by a process
group, for example) to plan improvements for the organization. In
addition, many organizations find value in benchmarking their progress
in process improvement for both internal purposes and with external
customers and suppliers. [Fmi20.1pa102.T101]

For organizations that wish to appraise multiple disciplines, the
integrated CMMI approach permits some economy of scale in model
and appraisal training. One appraisal method can provide separate or
combined results for multiple disciplines. [Fmi20Hpa102.7102]

The CMMI appraisal products also allow the appraisal of a single
discipline (except for Integrated Product and Process Development), as
in the past. CMMI appraisal products provide consistent ratings for
staged and continuous representations. Equivalent staging enables
organizations using a continuous representation to convert their
appraisal ratings into a maturity level. (Fm120Hpa102.7105]

The appraisal principles for the CMMI Product Suite remain the same
as those used in past appraisals using many other process-
improvement models. Those principles are: [Fmi20Hpa102.1106]

Senior-management sponsorship

A focus on the organization’s business objectives
Confidentiality for interviewees

Use of a documented appraisal method

Use of a process reference model (for example, a CMMI model) as
a base

A collaborative team approach

A focus on actions for process improvement
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Over time, a suite of appraisal techniques is expected to be developed
by CMMI user-community members. New techniques will be developed
and existing ones improved to meet various needs for building internal
improvement. The CMMI project has produced one method to meet the
need for a rigorous appraisal tool for benchmarking and a set of
guidelines for future process-improvement appraisals requiring less
rigor and repeatability. This most rigorous version has been named the
Standard CMMI Appraisal Method for Process Improvement
(SCAMPI*M). Details on this method are available on the Software
Engineering Institute Web site at the following URL:
<http://www.sei.cmu.edu/cmmi/products/assess.html>. [Fmi20.1pa102.7107]

For benchmarking against other organizations, appraisals must ensure
consistent ratings. The achievement of a specific maturity level or the
satisfaction of a process area must mean the same thing for different
appraised organizations. Rules for ensuring this consistency are
provided in the document mentioned above. SCAMPI is the only
appraisal method initially considered to be suitable for rendering ratings
for benchmarking using CMMI models. The SEI, as steward of the
CMMI Product Suite, will ensure that any public comments or
statements about maturity levels or ratings resulting from a SCAMPI
appraisal meet quality and consistency criteria. [Fmi20.1pa102.7108]

SCAMPI was written to support the conduct of appraisals that conform
to the emerging International Organization for Standardization and the
International/Electrotechnical Commission (ISO/IEC) 15504 technical
report. However, it is possible that a SCAMPI appraisal might not be
15504 conformant. ISO/IEC 15504 is an international collaboration to
develop a standard set of technical reports on software process
assessment that has been underway since June 1993 under the
auspices of the ISO/IEC. For those sponsors interested in performing
an ISO/IEC 15504-conformant appraisal, SCAMPI can support these

needs. [FM120.HDA102.T109]

Appraisal Requirements for CMMI

The Appraisal Requirements for CMMI (ARC) document contains a set
of criteria for developing, defining, and using appraisal methods based
on CMMI products. The ARC provides requirements for multiple types
of appraisal methods with guidelines for determining the suitability of a
particular appraisal method. Suitability addresses the accuracy and
repeatability of appraisal results. [Fm120Hpa102.HDB101.T101]

M SCAMPI is aservice mark of Carnegie Mellon University.
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The ARC document uses the CMMI models as its associated reference
models. The CMM Appraisal Framework (CAF) v1.0 was originally
produced to address appraisal methods associated with the CMM for
Software only. With the incorporation of CMMs into the CMMI
Framework, the ARC has been created to address these new models
and the resulting impact of the staged and continuous representations.

[FM120.HDA102.HDB101.T102]

The ARC document was designed to help improve consistency across
multiple disciplines and appraisal methods, and to help appraisal
method developers, sponsors, and users understand the tradeoffs
associated with various methods. More information and a matrix
detailing ARC requirements are available on the Software Engineering
Institute’s Web site. [Fm120.HpA102.HDB101.T103]

Other CMMI-based appraisal methods may be appropriate for a given
set of sponsor needs, including self assessments, initial appraisals,
quick-look or mini appraisals, incremental appraisals, and external
appraisals. Method developers are expected and encouraged to
develop a variety of appraisal methods to meet these needs.

[FM120.HDA102.HDB101.T104]

ISO/IEC 15504 Compatibility and Conformance

One objective that the CMMI Product Suite was designed to achieve is
that of ISO/IEC 15504 compatibility and conformance. There are two
aspects of conformance to the 1998 Technical Report version of
ISO/IEC 15504: model compatibility and appraisal conformance. When
the full international standard version of ISO/IEC 15504 is published
(estimated to occur in 2003), there will be some changes to what
ISO/IEC 15504 conformance means. [FM120.HDA102.HDB102.T101]

For an appraisal model (for example, Bootstrap, CMMI-SE/SW, and so
on) to claim to be ISO/IEC 15504 conformant (an ISO/IEC 15504-
compatible model), a “demonstration of compatibility” document would
need to show how the model compatibility requirements of ISO/IEC
15504-2 have been addressed. These requirements are constructed to
provide reasonable assurance that the model will work properly with the
associated documented appraisal process (appraisal method).

[FM120.HDA102.HDB102.T102]

There are also ISO/IEC 15504 requirements that pertain to the actual
conduct (planning as well as performance) of an appraisal. If the
conduct of an appraisal is such that the requirements in ISO/IEC 15504-
3 are satisfied, then the appraisal is said to be ISO/IEC 15504
conformant. One of these requirements is that a ISO/IEC 15504-
compatible appraisal model is used. [Fm120.HpA102.HDB102.T103]
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Making the Transition to CMMI

Overview

This section briefly describes three transition scenarios. The first two
assume the organization has already begun its improvement efforts
using either the Software CMM or the Electronic Industries Alliance
Interim Standard (EIA/IS) 731. The third scenario assumes that the
organization has not used a particular reference model for current
improvement efforts, or that there have been no improvement efforts to

date. [FM120.HDA103.T101]

Organizations with Software CMM Experience

Many organizations initially making the transition to CMMI will likely be
seeking to update their process-improvement efforts to incorporate the
Version 2.0 draft C improvements and to gain the additional breadth of
coverage afforded in CMMI models. Many of these organizations will
need to decide the best timing for transition to preserve the value of
plans toward, for example, achievement of a particular maturity level.
[FM120.HDA103.HDB102.T101]

Organizations that have already achieved a high level of maturity may
wish to make the transition more quickly to take advantage of the
additional organizational coverage described in CMMI models. These
organizations will find strong commonality between CMMI models and
the Software CMM. Also, there is significant improvement in coverage
of the engineering, risk management, and measurement and analysis
processes, as compared to the Software CMM. [Fm120.HDA103.HDB102.T102]

The Software CMM practices at maturity levels 4 and 5 have been
improved based on experience gained since the publication of SW-
CMM Version 2 draft C. These practices have been further refined from
the source model based on studies conducted by the SEI that analyzed
the implementation of maturity level 4 and 5 practices by leading
organizations. [Fm120.HDA103 HDB102.T103]

Organizations that have begun significant effort toward a maturity level
2, 3, or 4 appraisal must weigh the costs of making the transition
against the benefits of the improved coverage an integrated model
offers. [Fm120.HDA103.HDB102.T104]

Organizations may wish to consider the versatility offered by the
continuous and staged representations in planning their long-term
appraisal and improvement approaches. If the costs of total transition
appear high, an interim approach might be to augment their current plan
with selected process areas that would be of greatest business value.
[FM120.HDA103.HDB102.T105]
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For example, a company with several months remaining before a
maturity level 4 appraisal might want to charter small teams to
investigate Risk Management and Measurement and Analysis, and add
them to the appraisal scope to begin the transition without affecting
current efforts. This long-term improvement approach allows members
of the organization to have a “first look” at new process areas and to
gain insight that helps them build business value in these two process
areas as well as preparing them for future CMMI appraisals.
[FM120.HDA103.HDB102.T106]

Organizations with EIA/IS 731 Experience

Organizations that have framed their process-improvement efforts
around systems-engineering models have similar choices to make,
depending upon their progress on current improvement efforts.
[FM120.HDA103.HDB107.T101]

The evolution from Electronic Industries Alliance Interim Standard
(EIA/IS) 731 involves (1) some reorganization of specific practices
under specific goals and process areas and (2) the addition of
informative material. Initial transition steps therefore might be to
compare current improvement efforts against those now expected in the
CMMI models. [Fm120.HDA103 HDB107.T102]

Organizations New to CMM-Type Models

Organizations without experience in either SW-CMM or EIA/IS 731 are
assumed to be in one of two categories. They may have undertaken
process-improvement efforts under other quality initiatives such as ISO
9000 or Malcolm Baldrige, or they may be considering such efforts
because of the mounting evidence of business value resulting from
such a commitment. [Fm120.HDA103.HDB104.T101]

Both categories of organizations will find familiar relationships to other
quality efforts in the CMMI Product Suite. They also gain reference
models of effective practices that can be applied—across the value
chain—to enhance the quality of products and their associated
ProCesses. [Fm120.HDA103.HDB104.T102]

These organizations may approach improvement by using either a
continuous or staged representation. Each approach is complementary
to the other. Neither is mutually exclusive, but the choice will affect the
schedule and needs of the organization for training and appraisal. See
the Model Representation Comparison section in Chapter 2 for more
information about selecting a CMMI model representation.

[FM120.HDA103.HDB104.T103]

Overview



CMMI-SE/SW, v1.1
Continuous Representation

Once your organization has decided which representation is the best fit,
planning can begin with an improvement approach such as the
Initiating, Diagnosing, Establishing, Acting, Learning (IDEAL®") model.
(For more information about the IDEAL model, see the Web site
<http://www.sei.cmu.edu/ideal/ideal.html>.) Research has shown that
the most powerful initial step to process improvement is to build strong
organizational sponsorship during the Initiating phase prior to investing
in significant diagnostic efforts. [Fm120Hpa103.HDB104.T104]

Given sufficient senior-management sponsorship, establishing a
specific, technically competent process group to guide process-
improvement efforts has proven to be a best practice. For an
organization whose mission is to develop software-intensive systems,
the group might include systems engineers and software engineers
from projects across the organization, and other selected members
based on the business needs driving improvement. For example, a
systems administrator may focus on information-technology support,
whereas a marketing representative may focus on integrating customer
needs. Both members could make powerful additions to the process

group. [FM120.HDA103.HDB104.T105]

Training

Training is a key element in the ability of organizations to adopt CMMI
and is therefore a key part of the product suite. While an initial set of
courses is provided by the SEI and its transition partners, your
organization may wish to supplement these courses with internal
instruction. This approach allows the organization to focus on the areas
that provide the greatest business value. [Fm120HpA103HDB105.T101]

Initial training is available for both representations of CMMI models.
Training is also provided to assist those who plan to guide improvement
as part of a process group, or those seeking to become lead appraisers.

[FM120.HDA103.HDB105.T102]

Tailoring Perspectives

Tailoring a CMMI model is a process whereby only a subset of a model
is used to suit the needs of a specific domain of application.
[FM120.HDA105.T101]

M |DEAL isaservice mark of Carnegie Mellon University.
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Model Tailoring

Tailoring the CMMI appraisal method involves the selection of options
for use in an appraisal. In both cases, the intent of tailoring is to assist
an organization or project in aligning the CMMI products with its

business needs and objectives, and thus focusing on those aspects of
the products and services that are most beneficial to the organization.

[FM120.HDA105.T102]

The tailoring discussed in this section does not address adaptation of
an organization’s set of standard processes for use on a specific
project. Such tailoring is driven by tailoring guidelines defined by an
organization. [Fm120.HpA105.T103]

88

Model tailoring should only be done knowing that it can result in
significant gaps in efforts to improve or appraise an organization’s or a
project’s capabilities. [Fmi20Hpa104.1101)

Model Tailoring Perspectives

Tailoring of a CMMI model can be viewed from two perspectives:
[FM120.HDA104.HDB101.T101]

Model tailoring related to use of a model for process improvement

Model tailoring related to use of a model for benchmarking

Many organizations will use a CMMI model for benchmarking as well as
process improvement. Such tailoring is constrained by the intersection
of criteria outlined in the next two sections. (Fm120Hpa104HDB101.T102]

Model Tailoring Criteria for Internal Process Improvement

For internal process improvement, it is appropriate to restrict or expand
the scope of an organization’s or project’s improvement effort (including
appraisals). The tailoring may address individual disciplines, process
areas, maturity levels, and/or capability levels. Tailoring of a model
should focus on identifying the process areas and practices that support
an organization’s business needs and objectives. [Fm120HpA104HDB102.T101]
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Care must be taken when considering whether to exclude portions of a
CMMI model. Given a CMMI model’s focus on the essential
characteristics of an effective process, the majority of the process areas
and practices in a model typically would be addressed. In fact, the
wholesale exclusion of fundamental processes or specific practices is
discouraged, given the prevalence of data indicating that following
CMM-based improvement efforts will significantly improve attainment of
business objectives. Cited improvements in the literature include the
increased likelihood that an organization or project will achieve its cost
and schedule objectives. [Fm120Hpa104.HDB102.T102]

Organizations and projects implementing less than a full set of process
areas, goals, or practices can still achieve significant value from a
CMMI model. However, because of the interrelationship of model
components, exclusion of a significant number of process areas, goals,
or practices may diminish the benefits achieved. In addition, the degree
of comparability of appraisal results is directly related to the extent to
which a model and appraisal method have been tailored.

[FM120.HDA104.HDB102.T103]

Model Tailoring Criteria for Benchmarking

Use of CMMI models for benchmarking purposes allows for comparison
of process appraisal results across an industry via state-of-the-practice
reports or across a group of organizations such as potential suppliers.
Any tailoring applied in this way must ensure consistency in the ratings
resulting from the use of models in multiple appraisals. As a result,
model tailoring for benchmarking is significantly constrained, especially
where maturity levels resulting from appraisals are disseminated
publicly for marketing purposes. [Fmi20.HbA104.HDB103.T101]

Keep in mind that the scope chosen for an appraisal also affects the
context of benchmarking. If one organization chooses to appraise only
software engineering while another chooses to appraise software and
systems engineering, comparing the two would not be fair or accurate.
Model tailoring criteria for benchmarking are defined as follows:
[FM120.HDA104.HDB103.T102]

Process areas include required and expected model components
and thus may not be excluded other than to omit those that are
outside the scope of an appraisal. For example, when an
organization uses a staged representation, process areas at
maturity levels 4 and 5 may be omitted for an appraisal focused on
maturity level 3, whereas all process areas for maturity levels 2 and
3 would typically be selected. When using a continuous
representation, process areas outside the scope of the target
profile may be omitted, but doing so will compromise the
benchmarking opportunities provided by equivalent staging.
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Process areas, in some circumstances, may be determined to be
“not applicable” if the process area is, in fact, outside of the
organization’s scope of work. An example of a process area that
might be excluded from an appraisal using a staged representation
would be Supplier Agreement Management, a process area that
may not be applicable in the absence of suppliers of products and
services external to the organization that are critical to the
development effort. A maturity level rating could still be determined;
however, that maturity level rating must also include mention of the
“not applicable” process area. Conversely, when using a
continuous representation, process areas may be selected for
exclusion if they are not within the organization’s scope of work or
of the process-improvement effort. Care must be taken, however,
that process areas providing the foundation for other process areas
important to the organization are not excluded. Furthermore, even
though an organization uses a continuous representation, if it
wishes to use equivalent staging it must adhere to the tailoring
guidelines practiced by users of the staged representation.

A process area is designated as “not rated” if it is outside the
appraisal scope or if insufficient data is available to satisfy the
data-coverage criteria. A maturity level cannot be determined if
process areas at that maturity level (or below) are “not rated.”

Goals are required and thus cannot be excluded from those
process areas included in the scope of a process-improvement or
appraisal effort. Goals reflect the minimum requirements for
satisfying a process area. If a process area is applicable, each of
its goals is applicable. Goals work together to support a process
area and may not be individually designated as “not applicable.”

Specific practices and generic practices are expected to be
implemented as typical activities necessary to implement and
institutionalize the goals of the process area. However, appropriate
alternative practices may be substituted for specific practices
and/or generic practices if the alternatives are effective in
implementing and institutionalizing the goals.

All other model components (subpractices, examples,
amplifications, elaborations, and/or references) contained in CMMI
models are informative and are provided solely for guidance in
implementation.

Model Tailoring for Smaller Projects

The CMMI models were written for use by all types of organizations;
however, for small organizations a CMMI model must be interpreted. In
the case of small, three- to six-month projects, a high-level plan is
typically available that has been developed for a group of projects. This
high-level plan defines the organization, resources, training,
management participation, and quality assurance reporting descriptions
for all projects. (Fm120.HDA104HDB104.T101]
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Conversely, in the project plan, the detailed planning of the project,
such as the schedule, tasks, and resources, are defined. Often the
project plan also contains plans for other supporting functions, such as
quality assurance and configuration management. A four-person project
might expect to develop a project plan that is only a few pages long.

[FM120.HDA104.HDB104.T102]

In small projects, meetings take place more frequently, take less time,
and cover more details. The schedule may contain daily activities, and
may be monitored in weekly meetings. The schedule may change
weekly and be controlled. [Fmi20.1pa104.HDB104.T104]

In a small team, the customer usually knows the entire team and feels
comfortable calling any member of the team to propose or discuss a
change. The team must decide up front how to handle these informal
calls from the customer. Once team members have decided on an
approach, it should be documented and communicated to the customer.
[FM120.HDA104.HDB104.T105]

Appraisal Tailoring

The major appraisal-tailoring options for a CMMI appraisal include the

foIIowing: [FM120.HDA104.HDB105.7101]

Establishing the appraisal scope, including the organizational entity
to be appraised, the CMMI process areas to be investigated, and
the level to be appraised

Selecting the appraisal method
Selecting the appraisal team members

Selecting appraisal participants from the appraisal entity to be
interviewed

Establishing appraisal outputs (for example, ratings, instantiation-
specific findings)

Establishing appraisal constraints (for example, time spent on site)

In addition to these appraisal-tailoring options, the CMMI appraisal
method description details a number of specific appraisal-tailoring
options driven by considering the objectives of a particular appraisal
and the business objectives of the organization and/or instantiation.
Documentation of CMMI appraisal plans and results must always
include a description of the appraisal-tailoring options selected, as well
as any model tailoring. Such documentation will enable a determination
to be made of the comparability of appraisal results across
organizations. [Fm120.HDA104HDB105.T102]
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{ Process Areas

93



CMMI-SE/SW, v1.1
Continuous Representation

94



CMMI-SE/SW, v1.1
Continuous Representation

PROCESS MANAGEMENT

The following section contains all of the process areas that belong to
the Process Management process area category. The process
Management process areas of CMMI are as follows: [Fvioa.1101]

Organizational Process Focus
Organizational Process Definition
Organizational Training
Organizational Process Performance

Organizational Innovation and Deployment

See Chapter 5 for more information about the Process Management
process areas and how they interact. Fmioat102]
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ORGANIZATIONAL PROCESS FOCUS

Process Management

Purpose

Introductory Notes

The purpose of Organizational Process Focus is to plan and implement
organizational process improvement based on a thorough
understanding of the current strengths and weaknesses of the
organization’s processes and process assets. [pais

96

The organization's processes include the organization's set of standard
processes and the defined processes that are tailored from them. The
organizational process assets are used to establish, maintain,
implement, and improve the defined processes. See Chapter 3 for an
explanation of how “organizational process assets” is used in the CMMI
Product Suite. [pais2.nioy

Candidate improvements to the organizational process assets are
obtained from various sources, including measurement of the
processes, lessons learned in implementing the processes, results of
process appraisals, results of product evaluation activities, results of
benchmarking against other organizations' processes, and
recommendations from other improvement initiatives in the
organization. pais2.nioz)

Process improvement occurs within the context of the organization’s
needs and is used to address the organization's objectives. The
organization encourages participation in process-improvement activities
by those who will perform the process. The responsibility for facilitating
and managing the organization's process-improvement activities,
including coordinating the participation of others, is typically assigned to
a process group. The organization provides the long-term commitment
and resources required to sponsor this group. (paisz2.nios]

Process Management, Organizational Process Focus
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Careful planning is required to ensure that process-improvement efforts
across the organization are adequately managed and implemented.
The organization’s planning for process-improvement results in a
process-improvement plan. The organization’s process-improvement
plan will address appraisal planning, process action planning, pilot
planning, and deployment planning. Appraisal plans describe the
appraisal timeline and schedule, the scope of the appraisal, the
resources required to perform the appraisal, the reference model
against which the appraisal will be performed, and the logistics for the
appraisal. Process action plans usually result from appraisals and
document how specific improvements targeting the weaknesses
uncovered by an appraisal will be implemented. In cases in which it is
determined that the improvement described in the process action plan
should be tested on a small group before deploying it across the
organization, a pilot plan is generated. Finally, when the improvement is
to be deployed, a deployment plan is used. This plan describes when
and how the improvement will be deployed across the organization.

[PA152.N104]

Related Process Areas

Specific Goals

Refer to the Organizational Process Definition process area for more
information about the organizational process assets. [pais2rio1]

SG1 Determine Process-Improvement Opportunities paiszicio
Strengths, weaknesses, and improvement opportunities for the organization's
processes are identified periodically and as needed.

SG2 Plan and Implement Process-Improvement Activities pais2icioz)

Improvements are planned and implemented, organizational process assets
are deployed, and process-related experiences are incorporated into the
organizational process assets.

Generic Goals

GG1

Achieve Specific Goals [cLio2cL10n

The process supports and enables achievement of the specific goals of the
process area by transforming identifiable input work products to produce
identifiable output work products.
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GG 2 Institutionalize a Managed Process [cLi03.6L101]

The process is institutionalized as a managed process.

GG3 Institutionalize a Defined Process [cLio4.6L101]

The process is institutionalized as a defined process.

GG 4 Institutionalize a Quantitatively Managed Process [cLios.cLion

The process is institutionalized as a quantitatively managed process.

GG5 Institutionalize an Optimizing Process [cLios.cLioy

The process is institutionalized as an optimizing process.

Practice-to-Goal Relationship Table

SG 1 Determine Process-Improvement Opportunities [paisz.icio1

SP1.1-1
SP1.2-1
SP 1.3-1

Establish Organizational Process Needs
Appraise the Organization’s Processes
Identify the Organization's Process Improvements

SG 2 Plan and Implement Process-Improvement Activities pais2icioz

SP2.1-1
SP 2.2-1
SP 2.3-1
SP 2.4-1

Establish Process Action Plans

Implement Process Action Plans

Deploy Organizational Process Assets

Incorporate Process-Related Experiences into the Organizational
Process Assets

GG 1 Achieve Specific Goals [cLioz.6Lio

GP1l1

Perform Base Practices

GG 2 Institutionalize a Managed Process [cLi0z.6L101]

GP21
GP 2.2
GP 2.3
GP 24
GP 2.5
GP 2.6
GP 2.7
GP 2.8
GP 2.9
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

GG 3 Institutionalize a Defined Process [cL104.6L101

GP3.1
GP 3.2
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Establish a Defined Process
Collect Improvement Information
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GG 4 Institutionalize a Quantitatively Managed Process [cL10s.6L101]
GP4.1 Establish Quantitative Objectives for the Process

GP 4.2 Stabilize Subprocess Performance

GG 5 Institutionalize an Optimizing Process [ctLios.cLi01
GP5.1 Ensure Continuous Process Improvement
GP 5.2 Correct Root Causes of Problems

Specific Practices by Goal

SG1 Determine Process-Improvement Opportunities

Strengths, weaknesses, and improvement opportunities for the organization's
processes are identified periodically and as needed. pais2icio1

Strengths, weaknesses, and improvement opportunities may be
determined relative to a process standard or model such as a CMMI
model or International Organization for Standardization (ISO) standard.
The process improvements should be selected specifically to address
the organization's needs. [pais2.ic101.N101]

SP 1.1-1 Establish Organizational Process Needs

Establish and maintain the description of the process needs and
objectives for the organization. [paisz2icio1.sp101]

The organization's processes operate in a business context that must
be understood. The organization's business objectives, needs, and
constraints determine the needs and objectives for the organization’s
processes. Typically, the issues related to financial, technological,
quality, human resource, and marketing are important process
considerations. [pa152.1G101.5P101.N101]

The organization's process needs and objectives cover aspects that
include the following: [pais2.ic101.5P101.N102]

Characteristics of the processes

Process performance objectives, such as time to market and
product quality

Process effectiveness

Typical Work Products
1. Organization's process needs and objectives [paisz.icio1.sp101.w101]

Subpractices

1. Identify the policies, standards, and business objectives that are
applicable to the organization's processes. [pa152.6101.5P101.5ubP101]
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SP 1.2-1

2.

Examine relevant process standards and models for best practices.

[PA152.1G101.SP101.SubP102]

Determine the organization’s process performance objectives.

[PA152.1G101.SP101.SubP103]

Process performance objectives may be expressed in quantitative or qualitative
terms. [pa152.16101.5P101.5ubP103.N101]

Examples of process performance objectives include the following:

[PA152.1G101.SP101.SubP103.N102]
Cycle time
Defect removal rates

Productivity

Define the essential characteristics of the organization’s processes.

[PA152.1G101.SP101.SubP104]

The essential characteristics of the organization’s processes are determined
based on the following: pais2.ic101.sp101.subP104N101]

Processes currently being used in the organization
Process and product standards imposed by the organization

Process and product standards commonly imposed by customers of the
organization

Examples of process characteristics include the following: paiszici01.spi01.5up104N102]

Level of detail used to describe the processes
Process notation used

Granularity of the processes

Document the organization’s process needs and objectives.
[PA152.1G101.SP101.SubP105]

Revise the organization’s process needs and objectives as
needed. [pA152.16101.5P101.5ubP106]

Appraise the Organization’s Processes

Appraise the processes of the organization periodically and as
needed to maintain an understanding of their strengths and
weaknesses. [PA152.1G101.SP102]

Process appraisals may be performed for the following reasons:

[PA152.1G101.SP102.N101]

To identify processes that should be improved
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To confirm progress and make the benefits of process
improvement visible
To satisfy the needs of a customer-supplier relationship

To motivate and facilitate buy-in

The buy-in gained during a process appraisal can be eroded
significantly if it is not followed by an appraisal-based action plan.
[PA152.1G101.SP102.N102]

Typical Work Products
1. Plans for the organization's process appraisals pais2icio1.sp102.w101]

2. Appraisal findings that address strengths and weaknesses of the
organization's processes [pa152.16101.5P102.W102]

3. Improvement recommendations for the organization's processes
[PA152.1G101.SP102.W103]

Subpractices

1. Obtain sponsorship of the process appraisal from senior
management. [PA152.1G101.SP102.SubP101]

Senior-management sponsorship includes the commitment to have the
organization's managers and staff participate in the process appraisal and to
provide the resources and funding to analyze and communicate the findings of the

appraisal. pas2ic101.5P102.5ubP101.N101]

2. Define the scope of the process appraisal. pais2.i6101.5p102.5ubP102]

Process appraisals may be performed on the entire organization or may be
performed on a smaller part of an organization such as a single project or
business area. [PA152.1G101.SP102.SubP102.N101]

The scope of the process appraisal addresses the following:
[PA152.1G101.SP102.SubP102.N102]

Definition of the organization (e.g., sites or business areas) that will be covered by
the appraisal

Identification of the project and support functions that will represent the
organization in the appraisal

Processes that will be appraised

3. Determine the method and criteria for process appraisal.

[PA152.1G101.SP102.SubP103]
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Process appraisals can occur in many forms. Process appraisals should address
the needs and objectives of the organization, which may change over time. For
example, the appraisal may be based on a process model, such as a CMMI
model, or on a national or international standard, such as ISO 9001. The
appraisals may also be based on a benchmark comparison with other
organizations. The appraisal method may assume a variety of characteristics in
terms of time and effort expended, makeup of the appraisal team, and the method
and depth of investigation. jpais2.c101.sp102.subP103.N101]

Plan, schedule, and prepare for the process appraisal.

[PA152.1G101.SP102.SubP104]
Conduct the process appraisal. [pais2.16101.5p102.5ubP105]

Document and deliver the appraisal’s activities and findings.
[PA152.1G101.SP102.SubP106]

SP 1.3-1 Identify the Organization's Process Improvements

Identify improvements to the organization's processes and
process asSetsS. [PA152.16101.5P103]

Typical Work Products

1.
2.

Analysis of candidate process improvements [pais2.16101.5p103.w101]

Identification of improvements for the organization's processes
[PA152.1G101.SP103.W102]

Subpractices

1.

2.

102

Determine candidate process improvements. [pa152.16101.5P103.5ubP101]

Candidate process improvements are typically determined by doing the following:

[PA152.1G101.SP103.SubP101.N101]

Measure the processes and analyze the measurement results
Review the processes for effectiveness and suitability

Review the lessons learned from tailoring the organization’s set of standard
processes

Review the lessons learned from implementing the processes

Review process-improvement proposals submitted by the organization's
managers and staff, and other relevant stakeholders

Solicit inputs on process improvements from the senior management and leaders
in the organization

Examine the results of process appraisals and other process-related reviews
Review results of other organization improvement initiatives

Prioritize the candidate process improvements. [pa152.16101.5p103.5ubP102]
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Criteria for prioritization are as follows: pais2.6101.5p103.subP102.N101]
Consider the estimated cost and effort to implement the process improvements

Appraise the expected improvement against the organization's improvement
objectives and priorities

Determine the potential barriers to the process improvements and develop
strategies for overcoming these barriers

Examples of techniques to help determine and prioritize the possible
improvements to be implemented include the following: (pais2ic101 sp103.subP102.N102)

A gap analysis that compares current conditions in the organization with optimal
conditions

Force-field analysis of potential improvements to identify potential barriers and
strategies for overcoming those barriers

Cause-and-effect analyses to provide information on the potential effects of
different improvements that can then be compared

3. ldentify and document the process improvements that will be
implemented. [pai5216101.5P103.5ubP103]

4. Revise the list of planned process improvements to keep it current.
[PA152.1G101.SP103.SubP104]

SG2 Plan and Implement Process-Improvement Activities

Improvements are planned and implemented, organizational process assets
are deployed, and process-related experiences are incorporated into the
organizational process assets. [pais2icioz]

Successful implementation of improvements requires participation in the
process definition and improvement activities by process owners, those
performing the process, and support organizations. [paisz.icioz2.N101]

SP2.1-1 Establish Process Action Plans

Establish and maintain process action plans to address
improvements to the organization's processes and process
assets. [pa152.16102.5P101]

Establishing and maintaining process action plans typically involves the
foIIowing roles: [PA152.1G102.SP101.N101]

Management steering committees to set strategies and oversee
process-improvement activities

Process group staff to facilitate and manage the process-
improvement activities

Process action teams to define and implement the improvement
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Process owners to manage the deployment

Practitioners to perform the process

This involvement helps to obtain buy-in on the process improvements
and increases the likelihood of effective deployment. pais2.ic102.sp101.N102]

Process action plans are detailed implementation plans. These plans
differ from the organization’s process-improvement plan in that they are
plans targeting specific improvements that have been defined to
address weaknesses usually uncovered by appraisals. [pais2.ic102.sp101.N103]

Typical Work Products
1. Organization's approved process action plans paisz.ic102.sp101.w1o1]

Subpractices

1. Identify strategies, approaches, and actions to address the
identified process improvements. [pai52.16102.5p101.5ubP101]

New, unproven, and major changes are piloted before they are incorporated into

normal use. [PA152.1G102.5P101.SubP101.N101]

2. Establish process action teams to implement the actions.

[PA152.1G102.SP101.SubP102]

The teams and people performing the process-improvement actions are called
“process action teams.” Process action teams typically include process owners
and those who perform the process. paiszic102.sp101 subp102N101)

3. Document process action plans. [pais2.ic102.sp101.5ubP103]

Process action plans typically cover the following: paiszic102.spio1.sunp1o3nion)

Process-improvement infrastructure

Process-improvement objectives

Process improvements that will be addressed

Procedures for planning and tracking process actions

Strategies for piloting and implementing the process actions

Responsibility and authority for implementing the process actions

Resources, schedules, and assignments for implementing the process actions
Methods for determining the effectiveness of the process actions

Risks associated with process action plans

4. Review and negotiate process action plans with relevant
stakeholders. [PA152.1G102.SP101.SubP104]

5. Review process action plans as necessary. [pa1s2.16102.5p101.5ubP105]
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SP 2.2-1 Implement Process Action Plans

Implement process action plans across the organization.
[PA152.1G102.SP102]

Typical Work Products

1.

3.

Commitments among the various process action teams

[PA152.1G102.SP102.W101]

Status and results of implementing process action plans
[PA152.1G102.SP102.W102]

Plans for pilots (pais2.ic102.5p102.w103]

Subpractices

1.

Make process action plans readily available to relevant
stakeholders. [PA152.1G102.SP102.SubP101]

Negotiate and document commitments among the process action
teams and revise their process action plans as necessary.

[PA152.1G102.SP102.SubP102]

Track progress and commitments against process action plans.
[PA152.1G102.SP102.SubP103]

Conduct joint reviews with the process action teams and relevant
stakeholders to monitor the progress and results of the process
actions. [PA152.1G102.5P102.SubP104]

Plan pilots needed to test selected process improvements.
[PA152.1G102.SP102.SubP105]

Review the activities and work products of process action teams.
[PA152.1G102.SP102.SubP106]

Identify, document, and track to closure issues in implementing
process action plans. [pas2.16102.5p102.5ubP107]

Ensure that the results of implementing process action plans
satisfy the organization’s process-improvement objectives.

[PA152.1G102.SP102.SubP108]

SP 2.3-1 Deploy Organizational Process Assets

Deploy organizational process assets across the organization.

[PA152.1G102.SP103]
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Deployment of organizational process assets or of changes to
organizational process assets should be performed in an orderly
manner. Some organizational process assets or changes to
organizational process assets may not be appropriate for
implementation in some parts of the organization (because of customer
requirements or the current lifecycle phase being implemented, for
example). It is therefore important that those that are or will be
executing the process, as well as other organization functions (such as
training and quality assurance) be involved in the deployment as
necessary. [paA152.1G102.5P103.N101]

Refer to the Organizational Process Definition process area for more
information about how the deployment of organizational process assets
is supported and enabled by the organization’s process asset library.

[PA152.1G102.SP103.N101.R101]

Typical Work Products

1. Plans for deploying the organizational process assets and changes
to organizational process assets [paiszici02.sp103.w1o01]

2. Training materials for deploying the organizational process assets
and changes to organizational process assets [pais2.16102.5p103.w102]

3. Documentation of changes to the organizational process assets
[PA152.1G102.SP103.W103]

4. Support materials for deploying the organizational process assets
and changes to organizational process assets [pais2.16102.5p103.w104]

Subpractices
1. Deploy organizational process assets and associated methods and

tools. [PA152.1G102.SP103.SubP101]

Typical activities performed as a part of this deployment include the following:

[PA152.1G102.SP103.SubP101.N101]

Planning the deployment

Identifying the organizational process assets that should be adopted by those who
will be performing the process

Ensuring that training is available for the organizational process assets that are
being deployed

Identifying the support resources (e.g., tools) needed to transition the deployed
organizational process assets

Determining the schedule for deploying the organizational process assets

Refer to the Organizational Training process area for more
information about coordination of training.
[PA152.1G102.SP103.SubP101.N101.R101]
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Deploy the changes that were made to the organizational process

asSets. [PA152.16102.5P103.5ubP102]

Typical activities performed as a part of this deployment include the following:
[PA152.1G102.SP103.SubP102.N101]

Planning the deployment

Determining which changes are appropriate for those that are or will be
performing the process

Determining the time frame for deploying the changes

Arranging for the associated support needed to successfully transition the
changes

Document the changes to the organizational process assets.
[PA152.1G102.SP103.SubP103]

The documentation of changes is used to understand the relationship of the
changes to resulting changes in process performance and results.

[PA152.1G102.SP103.SubP103.N101]

Provide guidance and consultation on the use of the organizational
process asSets. [PA152.1G102.5P103.5ubP104]

SP 2.4-1 Incorporate Process-Related Experiences into the Organizational
Process Assets

Incorporate process-related work products, measures, and
improvement information derived from planning and performing
the process into the organizational process assets. [pais2ic102.5p104]

Typical Work Products

1.
2.

Process-improvement proposals [pais2.ic102.sp104.w101]
Process lessons learned [PA152.1G102.SP104.W102]

Measurements on the organizational process assets
[PA152.1G102.SP104.W103]

Improvement recommendations for the organizational process
asSsets [PA152.16102.5P104.W104]

Records of the organization's process-improvement activities
[PA152.1G102.SP104.W105]

Information on the organizational process assets and
improvements to them [pais2.6102.sp104.w106)
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Subpractices

1.

Conduct periodic reviews of the effectiveness and suitability of the
organization’s set of standard processes and related organizational
process assets relative to the organization’s business objectives.

[PA152.1G102.SP104.SubP101]

Obtain feedback about the use of the organizational process

aSSets. [PA152.16102.5P104.5ubP102]

Derive lessons learned from defining, piloting, implementing, and
deploying the organizational process assets. [pais2.16102.5p104.5ubP103]

Make lessons learned available to the people in the organization as
appropriate. [pa152.16102.5P104.5ubP104]

Actions may have to be taken to ensure that lessons learned are used
appropriately. pats2i6102.5p104 subP104.N101)

Examples of inappropriate use of lessons learned include the following:
[PA152.1G102.SP104.SubP104.N102]

Evaluating the performance of people

Judging process performance or results

Examples of ways to prevent inappropriate use of lessons learned include the
following: [pats216102.5p104.5ubP104.N103]

Controlling access to the lessons learned

Educating people about the appropriate use of lessons learned

Analyze the organization's common set of measures.

[PA152.1G102.SP104.SubP105]

Refer to the Measurement and Analysis process area for more
information about analyzing measures. [pais2.16102.5p104.5ubP105.R101]

Refer to the Organizational Process Definition process area for
more information about establishing an organizational
measurement repository, including common measures.

[PA152.1G102.SP104.SubP105.R102]

Appraise the processes, methods, and tools in use in the
organization and develop recommendations for improving the
organizational process assets. [pa152.16102.5104.5ubP106]

This appraisal typically includes the following: paisz.c102.sp104.sunp106.N101]

Determining which of the processes, methods, and tools are of potential use to
other parts of the organization

Appraising the quality and effectiveness of the organizational process assets
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Identifying candidate improvements to the organizational process assets

Determining compliance with the organization’s set of standard processes and
tailoring guidelines

7. Make the best use of the organization's processes, methods, and
tools available to the people in the organization as appropriate.
[PA152.1G102.SP104.SubP107]

8. Manage process-improvement proposals. [pais216102.sp104.subp10g]

The activities for managing process-improvement proposals typically include the
following: [pats216102.5p104.SubP108.N101]

Soliciting process-improvement proposals

Collecting process-improvement proposals

Reviewing the process-improvement proposals

Selecting the process-improvement proposals that will be implemented

Tracking the implementation of the process-improvement proposals

Process-improvement proposals are documented as process change requests or
problem reports, as appropriate. [pais2i6102.5p104.5ubP108.N102]

Some process-improvement proposals may be incorporated into the
organization’s process action plans. paiszic102.sp104 subp108N103]

9. Establish and maintain records of the organization's process-
improvement activities. [pa152.16102.5p104.5ubP109]

Generic Practices by Goal

GG1 Achieve Specific Goals

The process supports and enables achievement of the specific goals of the
process area by transforming identifiable input work products to produce
identifiable output work products.

GP11 Perform Base Practices

Perform the base practices of the organizational process focus
process to develop work products and provide services to achieve
the specific goals of the process area. [cr102

GG 2 Institutionalize a Managed Process

The process is institutionalized as a managed process.
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GP21 Establish an Organizational Policy

Establish and maintain an organizational policy for planning and
performing the organizational process focus process. [crios]

Elaboration:

This policy establishes organizational expectations for determining
process-improvement opportunities for the processes being used and
for planning and implementing process-improvement activities across
the organization. pais2Lio

GP 2.2 Plan the Process

Establish and maintain the plan for performing the organizational
process focus process. [cpios)

Elaboration:

The plan for performing the organizational process focus process,
which is often called “the process-improvement plan,” differs from the
process action plans described in specific practices in this process
area. The plan called for in this generic practice addresses the
comprehensive planning for all of the specific practices in this process
area, from the establishment of organizational process needs all the
way through to the incorporation of process-related experiences into the
organizational process assets. [pais2eLio3]

GP 2.3 Provide Resources

Provide adequate resources for performing the organizational
process focus process, developing the work products, and
providing the services of the process. crios

Elaboration:

Examples of resources provided include the following tools: paiszL10e

Database management systems
Process-improvement tools

Web page builders and browsers
Groupware

Quality-improvement tools (e.g., quality-improvement tools, cause-and-effect
diagrams, affinity diagrams, Pareto charts)
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GP24 Assign Responsibility

Assign responsibility and authority for performing the process,
developing the work products, and providing the services of the
organizational process focus process. [crios]

Elaboration:

Two groups are typically established and assigned responsibility for
process improvement: (1) a management steering committee for
process improvement to provide senior-management sponsorship; and
(2) a process group to facilitate and manage the process-improvement
activities. pais2.eL120]

GP 25 Train People

Train the people performing or supporting the organizational
process focus process as needed. [cprio7]

Elaboration:

Examples of training topics include the following: pats2ev107

CMMI and other process and process-improvement reference models
Planning and managing process improvement

Tools, methods, and analysis techniques

Process modeling

Facilitation techniques

Change management

GP 2.6 Manage Configurations

Place designated work products of the organizational process
focus process under appropriate levels of configuration
management. [criog
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Elaboration:

Examples of work products placed under configuration management include the
following: pats2etiog

Process-improvement proposals
Organization’s approved process action plans
Training materials for deploying organizational process assets

Plans for the organization’s process appraisals

GP 2.7 Identify and Involve Relevant Stakeholders

Identify and involve the relevant stakeholders of the organizational
process focus process as planned. [cpri24

Elaboration:

Examples of activities for stakeholder involvement include the following: paszeLig

Coordinating and collaborating on process-improvement activities with process
owners, those that are or will be performing the process, and support
organizations (e.g., training staff and quality assurance representatives)

Establishing the organizational process needs and objectives
Appraising the organization's processes
Implementing process action plans

Coordinating and collaborating on the execution of pilots to test selected
improvements

Deploying organizational process assets and changes to organizational process
assets

Communicating the plans, status, activities, and results related to the
implementation of process-improvement activities

GP 2.8 Monitor and Control the Process

Monitor and control the organizational process focus process
against the plan for performing the process and take appropriate
corrective action. epiio
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Elaboration:

Examples of measures used in monitoring and controlling include the following:

[PA152.EL113]

Number of process-improvement proposals submitted, accepted, or implemented

CMMI maturity level or capability level

GP 2.9 Objectively Evaluate Adherence

Objectively evaluate adherence of the organizational process
focus process against its process description, standards, and
procedures, and address noncompliance. cp113]

Elaboration:

Examples of activities reviewed include the following: paiszetis)

Determining process-improvement opportunities

Planning and coordinating process-improvement activities

Examples of work products reviewed include the following: paiszetig)

Process-improvement plans

Process action plans

Plans for the organization’s process appraisals

GP 2.10 Review Status with Higher Level Management

Review the activities, status, and results of the organizational
process focus process with higher level management and resolve
iISSuUes. [Gr112]

Elaboration:

These reviews are typically in the form of a briefing presented to the
management steering committee by the process group and the process
action teams. pais2.EL116]
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GG 3

Examples of presentation topics include the following: pasz L1y

Status of improvements being developed by process action teams
Results of pilots
Results of deployments

Schedule status for achieving significant milestones (e.g., readiness for an
appraisal, or progress towards achieving a targeted organizational maturity level
or capability level profile)

Institutionalize a Defined Process

The process is institutionalized as a defined process. |

GG 4

GP 3.1 Establish a Defined Process

Establish and maintain the description of a defined organizational
process focus process. [cpi14)

GP 3.2 Collect Improvement Information

Collect work products, measures, measurement results, and
improvement information derived from planning and performing
the organizational process focus process to support the future use
and improvement of the organization’s processes and process
assets. [erPu17]

Institutionalize a Quantitatively Managed Process

The process is institutionalized as a quantitatively managed process.

114

GP4.1 Establish Quantitative Objectives for the Process

Establish and maintain quantitative objectives for the
organizational process focus process that address quality and
process performance based on customer needs and business
objectives. [cpi1s)

GP 4.2 Stabilize Subprocess Performance

Stabilize the performance of one or more subprocesses to
determine the ability of the organizational process focus process
to achieve the established quantitative quality and process-
performance objectives. [cpriig
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GG5 Institutionalize an Optimizing Process

The process is institutionalized as an optimizing process.

GP5.1 Ensure Continuous Process Improvement

Ensure continuous improvement of the organizational process
focus process in fulfilling the relevant business objectives of the
organization. [cpizs)

GP 5.2 Correct Root Causes of Problems

Identify and correct the root causes of defects and other problems
in the organizational process focus process. [cpi21
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ORGANIZATIONAL PROCESS DEFINITION

Process Management

Purpose

Introductory Notes

The purpose of Organizational Process Definition is to establish and
maintain a usable set of organizational process assets. (pais3
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Organizational process assets enable consistent process performance
across the organization and provide a basis for cumulative, long-term
benefits to the organization. See Chapter 3 for an explanation of how
“organizational process assets” is used in the CMMI Product Suite.

[PA153.N101]

The organization's process asset library is a collection of items
maintained by the organization for use by the people and projects of the
organization. This collection of items includes descriptions of processes
and process elements, descriptions of life-cycle models, process
tailoring guidelines, process-related documentation, and data. The
organization’s process asset library supports organizational learning
and process improvement by allowing the sharing of best practices and
lessons learned across the organization. jpaiss.nios)

The organization's set of standard processes is tailored by projects to
create their defined processes. The other organizational process assets
are used to support tailoring as well as the implementation of the
defined processes. (paisanio4

A standard process is composed of other processes or process
elements. A process element is the fundamental (e.g., atomic) unit of
process definition and describes the activities and tasks to consistently
perform work. Process architecture provides rules for connecting the
process elements of a standard process. The organization's set of
standard processes may include multiple process architectures.

[PA153.N105]

See the definitions of “standard process” and “process element” in
Appendix C, the glossary. See Chapter 3 for an explanation of how
“process architecture” is used in the CMMI Product Suite. paiss.nio7)

Process Management, Organizational Process Definition



CMMI-SE/SW, v1.1
Continuous Representation

The organizational process assets may be organized in many ways, depending on the
implementation of the Organizational Process Definition process area. Examples
include the following: patssios)

Descriptions of life-cycle models may be documented as part of the organization's
set of standard processes, or they may be documented separately.

The organization's set of standard processes may be stored in the organization's
process asset library, or they may be stored separately.

A single repository may contain both the measurements and the process-related
documentation, or they may be stored separately.

Related Process Areas

Refer to the Organizational Process Focus process area for more
information about organizational process-related matters. paissrio1

Specific Goals

SG1 Establish Organizational Process Assets [paisaiciol

A set of organizational process assets is established and maintained.

Generic Goals

GG1 Achieve Specific Goals [cLio2.cLi01

The process supports and enables achievement of the specific goals of the
process area by transforming identifiable input work products to produce
identifiable output work products.

GG 2 Institutionalize a Managed Process [cLioz.cLio

The process is institutionalized as a managed process.

GG3 Institutionalize a Defined Process [cLio4.6L101]

The process is institutionalized as a defined process.

GG 4 Institutionalize a Quantitatively Managed Process [cLios.cLion

The process is institutionalized as a quantitatively managed process.
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GG5 Institutionalize an Optimizing Process [cLios.cLioy

The process is institutionalized as an optimizing process.

Practice-to-Goal Relationship Table

SG 1 Establish Organizational Process Assets [paissicio
SP 1.1-1 Establish Standard Processes
SP 1.2-1  Establish Life-Cycle Model Descriptions
SP 1.3-1  Establish Tailoring Criteria and Guidelines
SP 1.4-1  Establish the Organization’s Measurement Repository
SP 1.5-1 Establish the Organization’s Process Asset Library

GG 1 Achieve Specific Goals [cLio2.6Li01
GP11 Perform Base Practices

GG 2 Institutionalize a Managed Process [cL103.6L101]
GP21 Establish an Organizational Policy
GP 2.2 Plan the Process
GP 2.3 Provide Resources
GP24 Assign Responsibility
GP 25 Train People
GP 2.6 Manage Configurations
GP 2.7 Identify and Involve Relevant Stakeholders
GP 2.8 Monitor and Control the Process
GP 2.9 Objectively Evaluate Adherence
GP 2.10 Review Status with Higher Level Management

GG 3 Institutionalize a Defined Process [cL104.6L101
GP 3.1 Establish a Defined Process
GP 3.2 Collect Improvement Information

GG 4 Institutionalize a Quantitatively Managed Process cLios.cLio1]
GP4.1 Establish Quantitative Objectives for the Process

GP 4.2 Stabilize Subprocess Performance

GG 5 Institutionalize an Optimizing Process [cLios.6L101]
GP5.1 Ensure Continuous Process Improvement
GP 5.2 Correct Root Causes of Problems

Specific Practices by Goal

SG1 Establish Organizational Process Assets

A set of organizational process assets is established and maintained. (paiss.ic1o1] |

SP1.1-1 Establish Standard Processes

Establish and maintain the organization's set of standard
ProCcesses. [pA153.G101.5P101]
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Standard processes may be defined at multiple levels in an enterprise
and they may be related in a hierarchical manner. For example, an
enterprise may have a set of standard processes that is tailored by
individual organizations (e.g., a division or site) in the enterprise to
establish their set of standard processes. The set of standard
processes may also be tailored for each of the organization’s business
areas or product lines. Thus “the organization's set of standard
processes” can refer to the standard processes established at the
organization level and standard processes that may be established at
lower levels, although some organizations may only have a single level
of standard processes. See the definition of “standard process” in
Appendix C, the glossary. See Chapter 3 for an explanation of how
“organization’s set of standard processes” is used in the CMMI Product

Suite. [pa153.6101.5P101.N101]

Multiple standard processes may be needed to address the needs of
different application domains, life-cycle models, methodologies, and
tools. The organization's set of standard processes contains process
elements (e.g., a work product size-estimating element) that may be
interconnected according to one or more process architectures that
describe the relationships among these process elements. Processes
may be composed of other processes or process elements.
[PA153.1G101.SP101.N102]

The organization's set of standard processes typically includes
technical, management, administrative, support, and organizational
Processes. [pA153.1G101.5P101.N103]

The organization’s set of standard processes should collectively cover
all processes needed by the organization and projects, including those
processes addressed by the process areas at Maturity Level 2.
[PA153.1G101.SP101.N104]

Typical Work Products
1. Organization's set of standard processes [paiss.icio1.sp101.w101]

Subpractices

1. Decompose each standard process into constituent process
elements to the detail needed to understand and describe the

ProCess. [pA153.1G101.5P101.SubP101]

Each process element covers a bounded and closely related set of activities. The
descriptions of the process elements may be templates to be filled in, fragments
to be completed, abstractions to be refined, or complete descriptions to be tailored
or used unmodified. These elements are described in sufficient detail such that
the process, when fully defined, can be consistently performed by appropriately
trained and skilled people. paiss.c101.5p101.subP101N101]
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2.

3.

Examples of process elements include the following: jpaiss icio1.sp101.subp101N102]

Template for generating work product size estimates
Description of work product design methodology
Tailorable peer review methodology

Template for conduct of management reviews

Specify the critical attributes of each process element.

[PA153.1G101.SP101.SubP102]

Examples of critical attributes include the following: paissicio1.spio1.subproznon)

Process roles

Applicable process and product standards

Applicable procedures, methods, tools, and resources
Process performance objectives

Entry criteria

Inputs

Product and process measures to be collected and used
Verification points (e.g., peer reviews)

Outputs

Interfaces

Exit criteria

Specify the relationships of the process elements.
[PA153.1G101.SP101.SubP103]

Examples of relationships include the following: paissicior.spio1.suspios o1

Ordering of the process elements
Interfaces among the process elements
Interfaces with external processes

Interdependencies among the process elements

The rules for describing the relationships among process elements are referred to
as “process architecture.” The process architecture covers the essential
requirements and guidelines. The detailed specifications of these relationships are
covered in the descriptions of the defined processes that are tailored from the
organization's set of standard processes. paiss.c101.5p101.5ubP103.N102]

Ensure that the organization's set of standard processes adheres
to applicable policies; process standards and models; and product
standards. [PA153.1G101.SP101.SubP104]
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Adherence to applicable process standards and models is typically demonstrated
by developing a mapping from the organization’s set of standard processes to the
relevant process standards and models. In addition, this mapping will be a useful
input to future appraisals. jpaissic1o1.5p101.subP104.N101]

5. Ensure that the organization’s set of standard processes satisfies
the process needs and objectives of the organization.
[PA153.1G101.SP101.SubP105]

Refer to the Organizational Process Focus process area for more
information about establishing and maintaining the organization’s
process needs and objectives. (paisa.ic101.5p101.5ubP105.R101]

6. Ensure that there is appropriate integration among the processes
that are included in the organization’s set of standard processes.

[PA153.1G101.SP101.SubP106]

7. Document the organization's set of standard processes.

[PA153.1G101.SP101.SubP107]

8. Conduct peer reviews on the organization's set of standard
ProCesses. [pA153.1G101.SP101.SubP108]

Refer to the Verification process area for more information about
peer review. [PA153.1G101.SP101.SubP108.R101]

9. Revise the organization's set of standard processes as necessary.

[PA153.1G101.SP101.SubP109]

SP 1.2-1 Establish Life-Cycle Model Descriptions

Establish and maintain descriptions of the life-cycle models
approved for use in the organization. [paisa.icio1.sp102]

Life-cycle models may be developed for a variety of customers or in a
variety of situations, since one life-cycle model may not be appropriate
for all situations. The organization may identify more than one life-cycle
model for use. Typically, the organization needs both product and
project life-cycle models, for the types of products that it produces and
for defining the phases of the project. paissicio.spi02.N101]

Product life-cycle models partition the product life cycle into phases for
which activities and requirements can be defined to promote a complete
solution, from initiating development of the product to its ultimate
disposal. [PA153.1G101.SP102.N102]

Typical Work Products
1. Descriptions of life-cycle models paiss.icio1.spi02.wi01]
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SP 1.3-1

122

Subpractices

1.

2.

Select life-cycle models based on the needs of projects and the
organization. [PA153.1G101.SP102.SubP101]

For example, in the case of a development project, project life-cycle models
include the following: patssic101.5p102 subp101.N101)

Waterfall
Spiral
Evolutionary
Incremental

[terative

Examples of project characteristics that could affect the project life-cycle models
include the following: patss 61015102 subp101.N102)

Size of the project
Experience and familiarity of project staff in implementing the process

Constraints such as cycle time and acceptable defect levels

Document the descriptions of the life-cycle models.
[PA153.1G101.SP102.SubP102]

The life-cycle models may be documented as part of the organization's standard
process descriptions or they may be documented separately.

[PA153.1G101.SP102.SubP102.N101]

Conduct peer reviews on the life-cycle models. paiss.icio1.sp102.5ubP103]

Refer to the Verification process area for more information about
conducting peer reviews. [pa153.16101.5P102.5ubP103.R101]

Revise the descriptions of the life-cycle models as necessary.

[PA153.1G101.SP102.SubP104]

Establish Tailoring Criteria and Guidelines

Establish and maintain the tailoring criteria and guidelines for the
organization's set of standard processes. paiss.ic101.5p103]

The tailoring criteria and guidelines describe the following:
[PA153.1G101.SP103.N101]

How the organization's set of standard processes and
organizational process assets are used to create the defined
processes
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Mandatory requirements that must be satisfied by the defined
processes (e.g., the subset of the organizational process assets
that are essential for any defined process)

Options that can be exercised and criteria for selecting among the
options

Procedures that must be followed in performing and documenting
process tailoring

Examples of reasons for tailoring include the following: paissicior spiosnioz)

Adapting the process for a new product line or host environment

Customizing the process for a specific application or class of applications (e.g.,
initial development, maintenance, or creation of prototypes)

Elaborating the process description so that the resulting defined process can be
performed

Flexibility in tailoring and defining processes is balanced with ensuring
appropriate consistency in the processes across the organization.
Flexibility is needed to address contextual variables such as the
domain; nature of the customer; cost, schedule, and quality tradeoffs;
technical difficulty of the work; and experience of the people
implementing the process. Consistency across the organization is
needed so that organizational standards, objectives, and strategies are
appropriately addressed, and process data and lessons learned can be
shared. [pa153.16101.5P103.N103]

Tailoring criteria and guidelines may allow for using a standard process
“as is,” with no tailoring. pass.ic1o1.sP103.N104]

Typical Work Products

1. Tailoring guidelines for the organization's set of standard
ProCesses [pA153.1G101.5P103.W101]

Subpractices

1. Specify the selection criteria and procedures for tailoring the
organization's set of standard processes. [paiss.c101.5P103.5ubP101]

Examples of criteria and procedures include the following: patsic101.5p103.subp101.N101)

Criteria for selecting life-cycle models from those approved by the organization

Criteria for selecting process elements from the organization's set of standard
processes

Procedures for tailoring the selected life-cycle models and process elements to
accommodate specific process characteristics and needs
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SP 1.4-1

Examples of tailoring actions include the following: jpaiss.c101.5p103.subp101.N102]

Modifying a life-cycle model
Combining elements of different life-cycle models
Modifying process elements
Replacing process elements

Reordering process elements

2. Specify the standards for documenting the defined processes.
[PA153.1G101.SP103.SubP102]

3. Specify the procedures for submitting and obtaining approval of
waivers from the requirements of the organization's set of standard
ProCesses. [pA153.1G101.5P103.SubP103]

4. Document the tailoring guidelines for the organization's set of
standard processes. [pa153.16101.5P103.5ubP104]

5. Conduct peer reviews on the tailoring guidelines.
[PA153.1G101.SP103.SubP105]

Refer to the Verification process area for more information about
conducting peer reviews. [pa153.16101.5P103.5ubP105.R101]

6. Revise the tailoring guidelines as necessary. [pa153.16101.5p103.5ubP106]

Establish the Organization’s Measurement Repository

Establish and maintain the organization’s measurement
repository. [PA153.1G101.SP104]

Refer to the Use Organizational Process Assets for Planning Project
Activities specific practice of the Integrated Project Management
process area for more information about the use of the organization’s
measurement repository in planning project activities. [paiss.ic101.sp104.R101]

The repository contains both product and process measures that are
related to the organization's set of standard processes. It also contains
or refers to the information needed to understand and interpret the
measures and assess them for reasonableness and applicability. For
example, the definitions of the measures are used to compare similar
measures from different processes. paiss.ic101.sp104.N101]

Typical Work Products

1. Definition of the common set of product and process measures for
the organization's set of standard processes [paiss.icio1.sp104.w1o01]

2. Design of the organization’s measurement repository

[PA153.1G101.SP104.W102]
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3. Organization's measurement repository (i.e., the repository
structure and support environment) (pais3.ic101.5p104.w103]

4. Organization’s measurement data [pa153.16101.5P104.w104]

Subpractices

1. Determine the organization's needs for storing, retrieving, and
analyzing measurements. [pa153.16101.5P104.5ubP101]

2. Define a common set of process and product measures for the
organization's set of standard processes. [pa153.6101.5P104.5ubP102]

The measures in the common set are selected based on the organization's set of
standard processes. The common set of measures may vary for different standard

ProCeSSeS. [pA153.1G101.5P104.5ubP102.N101]

Operational definitions for the measures specify the procedures for collecting valid
data and the point in the process where the data will be collected.
[PA153.1G101.SP104.SubP102.N102]

Examples of classes of commonly used measures include the following:

[PA153.1G101.SP104.SubP102.N103]

Estimates of work product size (e.g., pages)

Estimates of effort and cost (e.g., person hours)

Actual measures of size, effort, and cost

Quality measures (e.g., number of defects found, severity of defects)
Peer review coverage

Test coverage

Reliability measures (e.g., mean time to failure)

Refer to the Measurement and Analysis process area for more
information about defining measures. [PA153.1G101.SP104.SubP102.N103.R101]

3. Design and implement the measurement repository.

[PA153.1G101.SP104.SubP103]

4. Specify the procedures for storing, updating, and retrieving
Measures. [PA153.1G101.SP104.SubP104]

5. Conduct peer reviews on the definitions of the common set of
measures and the procedures for storing and retrieving measures.
[PA153.1G101.SP104.SubP105]

Refer to the Verification process area for more information about
conducting peer reviews. [pa153.16101.5P104.5ubP105.R101]

6. Enter the specified measures into the repository.

[PA153.1G101.SP104.SubP106]
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Refer to the Measurement and Analysis process area for more
information about collecting and analyzing data.
[PA153.1G101.SP104.SubP106.R101]

Make the contents of the measurement repository available for use
by the organization and projects as appropriate. [pais3.6101.5r104.5ubP107]

Revise the measurement repository, common set of measures, and
procedures as the organization’s needs change. (paisa.ic101.5p104.subP108]

Examples of when the common set of measures may need to be revised include
the following: (patss.c101.5p104.subP108.N101]

New processes are added

Processes are revised and new product or process measures are needed
Finer granularity of data is required

Greater visibility into the process is required

Measures are retired

SP 1.5-1 Establish the Organization’s Process Asset Library

Establish and maintain the organization's process asset library.
[PA153.1G101.SP105]

Examples of items to be stored in the organization's process asset library include the
following: [patssic101.spi0s.N101]

Organizational policies

Defined process descriptions
Procedures (e.g., estimating procedure)
Development plans

Quality assurance plans

Training materials

Process aids (e.g., checklists)

Lessons-learned reports

Typical Work Products

1.
2.

Design of the organization’s process asset library (paiss.icio1.sp105.w1o1]
Organization's process asset library (paiss.icio1.sp105.w102]

Selected items to be included in the organization’s process asset
library (paiss.ic101.5p105.w103]

Catalog of items in the organization’s process asset library

[PA153.1G101.SP105.W104]
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Subpractices

1.

Design and implement the organization’s process asset library,
including the library structure and support environment.

[PA153.1G101.SP105.SubP101]

Specify the criteria for including items in the library.

[PA153.1G101.SP105.SubP102]

The items are selected based primarily on their relationship to the organization's
set of standard processes. [paisaic1o1.sp10s subp102N101)

Specify the procedures for storing and retrieving items.

[PA153.1G101.SP105.SubP103]

Enter the selected items into the library and catalog them for easy
reference and retrieval. [PA153.1G101.SP105.SubP104]

Make the items available for use by the projects.
[PA153.1G101.SP105.SubP105]

Periodically review the use of each item and use the results to
maintain the library contents. paiss.ic101.sp105.subP106]

Revise the organization’s process asset library as necessary.
[PA153.1G101.SP105.SubP107]

Examples of when the library may need to be revised include the following:
[PA153.1G101.SP105.SubP107.N101]

New items are added

ltems are retired

Current versions of items are changed

Generic Practices by Goal

GG1 Achieve Specific Goals

The process supports and enables achievement of the specific goals of the
process area by transforming identifiable input work products to produce
identifiable output work products.

GP11 Perform Base Practices

Perform the base practices of the organizational process definition
process to develop work products and provide services to achieve
the specific goals of the process area. [cpioz
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GG 2 Institutionalize a Managed Process

The process is institutionalized as a managed process. |

GP21 Establish an Organizational Policy

Establish and maintain an organizational policy for planning and
performing the organizational process definition process. [cpio3

Elaboration:

This policy establishes organizational expectations for establishing and

maintaining a set of standard processes for use by the organization and
making organizational process assets available across the organization.
[PA153.EL101]

GP 2.2 Plan the Process

Establish and maintain the plan for performing the organizational
process definition process. [cpios

Elaboration:

Typically, this plan for performing the organizational process definition
process is a part of the organization’s process-improvement plan.
[PA153.EL102]

GP 2.3 Provide Resources

Provide adequate resources for performing the organizational
process definition process, developing the work products, and
providing the services of the process. [crios

Elaboration:

A process group typically manages the organizational process definition
activities. This group is typically staffed by a core of professionals
whose primary responsibility is coordinating organizational process
improvement. This group is supported by process owners and people
with expertise in various disciplines such as the following: paisseLios

Project management
The appropriate engineering disciplines
Configuration management

Quality assurance
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Examples of other resources provided include the following tools: jpaiss eL10s)

Database management systems

Process modeling tools

Web page builders and browsers

GP24 Assign Responsibility

Assign responsibility and authority for performing the process,
developing the work products, and providing the services of the
organizational process definition process. criog

GP 25 Train People

Train the people performing or supporting the organizational
process definition process as needed. [cpr107

Elaboration:

Examples of training topics include the following: patss Lo,

CMMI and other process and process-improvement reference models
Planning, managing, and monitoring processes

Process modeling and definition

Developing a tailorable standard process

GP 2.6 Manage Configurations

Place designated work products of the organizational process
definition process under appropriate levels of configuration
management. [criog

Elaboration:

Examples of work products placed under configuration management include the
foIIowing: [PA153.EL103]

Organization’s set of standard processes
Descriptions of the life-cycle models
Tailoring guidelines for the organization’s set of standard processes

Definitions of the common set of product and process measures

Organization's measurement data
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GP 2.7 Identify and Involve Relevant Stakeholders

Identify and involve the relevant stakeholders of the organizational
process definition process as planned. [cri24

Elaboration:

Examples of activities for stakeholder involvement include the following: patsseiiy

Reviewing the organization’s set of standard processes
Reviewing the organization’s life-cycle models

Resolving issues on the tailoring guidelines

Assessing the definitions of the common set of process and product measures

GP 2.8 Monitor and Control the Process

Monitor and control the organizational process definition process
against the plan for performing the process and take appropriate
corrective action. piio

Elaboration:

Examples of measures used in monitoring and controlling include the following:

[PA153.EL104]

Percentage of projects using the process architectures and process elements of
the organization's set of standard processes

Defect density of each process element of the organization’s set of standard
processes

GP 2.9 Objectively Evaluate Adherence

Objectively evaluate adherence of the organizational process
definition process against its process description, standards, and
procedures, and address noncompliance. cpi13)

Elaboration:

Examples of activities reviewed include the following: paissetios)

Establishing organizational process assets
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Examples of work products reviewed include the following: paissetio

Organization’s set of standard processes
Descriptions of the life-cycle models

Tailoring guidelines for the organization's set of standard processes

Organization's measurement data

Review Status with Higher Level Management

Review the activities, status, and results of the organizational
process definition process with higher level management and
resolve issues. [cpri12]

Institutionalize a Defined Process

The process is institutionalized as a defined process. |

GG 4

GP 3.1

GP 3.2

Establish a Defined Process

Establish and maintain the description of a defined organizational
process definition process. [cpi14

Collect Improvement Information

Collect work products, measures, measurement results, and
improvement information derived from planning and performing
the organizational process definition process to support the future
use and improvement of the organization’s processes and process
assets. [erPu17]

Institutionalize a Quantitatively Managed Process

The process is institutionalized as a quantitatively managed process.

GP4.1

Establish Quantitative Objectives for the Process

Establish and maintain quantitative objectives for the
organizational process definition process that address quality and
process performance based on customer needs and business
objectives. [cpi1g
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GP 4.2 Stabilize Subprocess Performance

Stabilize the performance of one or more subprocesses to
determine the ability of the organizational process definition
process to achieve the established quantitative quality and
process-performance objectives. [cpriig

GG5 Institutionalize an Optimizing Process

The process is institutionalized as an optimizing process.

GP5.1 Ensure Continuous Process Improvement

Ensure continuous improvement of the organizational process
definition process in fulfilling the relevant business objectives of
the organization. (crizs

GP 5.2 Correct Root Causes of Problems

Identify and correct the root causes of defects and other problems
in the organizational process definition process. [cpi21)
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ORGANIZATIONAL TRAINING

Process Management

Purpose

Introductory Notes

The purpose of Organizational Training is to develop the skills and
knowledge of people so they can perform their roles effectively and
efficiently. paisg

Organizational Training includes training to support the organization’s
strategic business objectives and to meet the tactical training needs that
are common across projects and support groups. Specific training
needs identified by individual projects and support groups are handled
at the project and support group level and are outside the scope of
Organizational Training. Project and support groups are responsible for
identifying and addressing their specific training needs. [paiss.nioy

Refer to the Project Planning process area for more information about
the specific training needs identified by projects. paiss.nio1Rr101]

An organizational training program involves the following: paiss.nioz

Identifying the training needed by the organization
Obtaining and providing training to address those needs
Establishing and maintaining training capability
Establishing and maintaining training records

Assessing training effectiveness

Effective training requires assessment of needs, planning, instructional
design, and appropriate training media (e.g., workbooks, computer
software), as well as a repository of training process data. As an
organizational process, the main components of training include a
managed training-development program, documented plans, personnel
with appropriate mastery of specific disciplines and other areas of
knowledge, and mechanisms for measuring the effectiveness of the
training program. [paiss.Nio3]

The identification of process training needs is primarily based on the
skills that are required to perform the organization's set of standard
ProCcesses. [pa158.N104]
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Refer to the Organizational Process Definition process area for more
information about the organization’s set of standard processes.
[PA158.N104.R101]

Certain skills may be effectively and efficiently imparted through
vehicles other than in-class training experiences (e.g., informal
mentoring). Other skills require more formalized training vehicles, such
as in a classroom, by Web-based training, through guided self study, or
via a formalized on-the-job training program. The formal or informal
training vehicles employed for each situation should be based on an
assessment of the need for training and the performance gap to be
addressed. The term “training” used throughout this process area is
used broadly to include all of these learning options. [paissnios)

Success in training can be measured in terms of the availability of
opportunities to acquire the skills and knowledge needed to perform
new and ongoing enterprise activities. [paiss.niog]

Skills and knowledge may be technical, organizational, or contextual.
Technical skills pertain to the ability to use the equipment, tools,
materials, data, and processes required by a project or process.
Organizational skills pertain to behavior within and according to the
employee's organization structure, role and responsibilities, and general
operating principles and methods. Contextual skills are the self-
management, communication, and interpersonal abilities needed to
successfully perform in the organizational and social context of the
project and support groups. [paiss.Nio7]

The phrase “project and support groups” is used frequently in the text of
the process area description to indicate an organization-level
perspective. [paissniog]

Related Process Areas

134

Refer to the Organizational Process Definition process area for more
information about the organization's process assets. [paissrio1

Refer to the Project Planning process area for more information about
the specific training needs identified by projects. (paiss.rio0z]

Refer to the Decision Analysis and Resolution process area for how to
apply decision-making criteria when determining training approaches.
[PA158.R103]

Process Management, Organizational Training



CMMI-SE/SW, v1.1
Continuous Representation

Specific Goals

SG1 Establish an Organizational Training Capability [passicio1

A training capability that supports the organization's management and
technical roles is established and maintained.

SG2 Provide Necessary Training passicio2

Training necessary for individuals to perform their roles effectively is
provided.

Generic Goals

GG1 Achieve Specific Goals [cLio2cL10n

The process supports and enables achievement of the specific goals of the
process area by transforming identifiable input work products to produce
identifiable output work products.

GG 2 Institutionalize a Managed Process [cLi03.6L101]

The process is institutionalized as a managed process.

GG3 Institutionalize a Defined Process [cLio4.6L101]

The process is institutionalized as a defined process.

GG 4 Institutionalize a Quantitatively Managed Process [cLios.cLion

The process is institutionalized as a quantitatively managed process.

GG5 Institutionalize an Optimizing Process [cLios.cLioy

The process is institutionalized as an optimizing process.

Practice-to-Goal Relationship Table

SG 1 Establish an Organizational Training Capability (paissicioy
SP 1.1-1 Establish the Strategic Training Needs
SP 1.2-1 Determine Which Training Needs Are the Responsibility of the
Organization
SP 1.3-1  Establish an Organizational Training Tactical Plan
SP 1.4-1  Establish Training Capability
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SG 2 Provide Necessary Training (paiss.ic1oz]
SP 2.1-1  Deliver Training
SP 2.2-1  Establish Training Records
SP 2.3-1  Assess Training Effectiveness

GG 1 Achieve Specific Goals [cLioz.6Lio
GP11 Perform Base Practices

GG 2 Institutionalize a Managed Process [cLi03.6L101]
GP21 Establish an Organizational Policy
GP 2.2 Plan the Process
GP 2.3 Provide Resources
GP24 Assign Responsibility
GP 25 Train People
GP 2.6 Manage Configurations
GP 2.7 Identify and Involve Relevant Stakeholders
GP 2.8 Monitor and Control the Process
GP 2.9 Objectively Evaluate Adherence
GP 2.10 Review Status with Higher Level Management

GG 3 Institutionalize a Defined Process [cL104.6L101
GP 3.1 Establish a Defined Process
GP 3.2 Collect Improvement Information

GG 4 Institutionalize a Quantitatively Managed Process [cL10s.6L101]
GP4.1 Establish Quantitative Objectives for the Process

GP 4.2 Stabilize Subprocess Performance

GG 5 Institutionalize an Optimizing Process [ctLios.cLion
GP5.1 Ensure Continuous Process Improvement
GP 5.2 Correct Root Causes of Problems

Specific Practices by Goal

SG1 Establish an Organizational Training Capability

A training capability that supports the organization's management and
technical roles is established and maintained. [paissicioy

The organization identifies the training required to develop the skills and
knowledge necessary to perform enterprise activities. Once the needs
are identified, a training program addressing those needs is developed.
[PA158.1G101.N101]

SP 1.1-1 Establish the Strategic Training Needs

Establish and maintain the strategic training needs of the
organization. [pa1ss.ic101.5P101]
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Examples of sources of strategic training needs include the following: jpaiss.cio1.sp101.N101)

Organization's standard processes
Organization's strategic business plan
Organization's process-improvement plan
Enterprise-level initiatives

Skill appraisals

Risk analyses

Typical Work Products
1. Training needs [paiss.ic101.5P101.W101]

2. Assessment analysis [paiss.ic101.5p101.W102]

Subpractices

1. Analyze the organization's strategic business objectives and
process-improvement plan to identify potential future training
needs. [PA158.1G101.SP101.SubP101]

2. Document the strategic training needs of the organization.
[PA158.1G101.SP101.SubP102]

Examples of categories of training needs include (but are not limited to) the
foIIowing: [PA158.1G101.SP101.5ubP102.N101]

Process analysis and documentation

Engineering (e.g., requirements analysis, design, testing, configuration
management, and quality assurance)

Selection and management of suppliers

Management (e.g., estimating, tracking, and risk management)

3. Determine the roles and skills needed to perform the organization's
set of standard processes. [pa15s.16101.5P101.5ubP103]

4. Document the training needed to perform the roles in the
organization's set of standard processes. [paiss.ic101.5P101.5ubP104]

5. Revise the organization’s strategic needs and required training as
necessary. [pA158.1G101.5P101.SubP105]

SP 1.2-1 Determine Which Training Needs Are the Responsibility of the
Organization

Determine which training needs are the responsibility of the
organization and which will be left to the individual project or
sSupport group. [pA1ss.6101.5P102]

Process Management, Organizational Training 137



CMMI-SE/SW, v1.1

Continuous Representation

138

SP 1.3-1

Refer to the Project Planning process area for more information about
project- and support-group-specific plans for training. jpaiss.cio1.spi02.R101]

In addition to strategic training needs, organizational training addresses
training requirements that are common across projects and support
groups. Projects and support groups have the primary responsibility for
identifying and addressing their specific training needs. The
organization’s training staff is only responsible for addressing common
cross-project and support-group training needs. In some cases,
however, the organization’s training staff may address additional
training needs of projects and support groups, as negotiated with them,
within the context of the training resources available and the
organization's training priorities. [paiss.c101.sp102.N101]

Typical Work Products

1. Common project and support group training needs
[PA158.1G101.SP102.W101]

2. Training commitments [paiss.ic101.5P102.W102]

Subpractices

1. Analyze the training needs identified by the various projects and
SuUpport groups. [PA158.1G101.SP102.SubP101]

Analysis of project and support group needs is intended to identify common
training needs that can be most efficiently addressed organization wide. These
needs-analysis activities are used to anticipate future training needs that are first
visible at the project and support group level. paiss.cio1.spi02.subP1otNto1]

2. Negotiate with the various projects and support groups on how
their specific training needs wi