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Since 1998, a government-industry-Software Engineering Institute (SEI) collaboration has been under way to develop a product suite of
models, training, and assessment methodology that support integrated process and product improvement across the enterprise. These products
are intended to replace legacy maturity models, including SW-CMM® and Electronic Industries Association Interim Standard (EIA/IS)
731, the Systems Engineering Capability Model (SECM). This article describes the Capability Maturity Model Integration (CMMI) project,
including its drivers, sponsors, organization, scope, products, expected benefits from using the CMMI products, and guidance for transition.
The proliferation of process maturity
models and recognition of the inefficiency and ineffectiveness of using multiple,
stovepiped models and methods for
process improvement was the impetus for
the CMMI project. With an initial focus
on integrating a subset of existing process
maturity models for engineering and
Integrated Product and Process
Development (IPPD), the CMMI products are being designed using a product
line approach to facilitate extension to
other disciplines. The objective is to provide a single product suite for enterprisewide process improvement, with an evolutionary growth path for adoption.

A CMMI design goal is to integrate
disciplines, starting with existing capability
models and eliminating inconsistencies and
duplication to streamline and reduce the
cost of model-based process improvement,
and increase the return on investment.
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Figure 1. Organizations participating on the CMMI Steering Group and Product Development Team

CMMI Project Organization
The project organization (See Figure
2.) consists of a steering group and a
Product Development Team (PDT) led by
the project managers and organized into
Integrated Product Teams, with a Chief
Architect to ensure the product line’s
architectural integrity. The steering group
provides direction to the project, and
developed the requirements specification.
Additional duties include configuration
control, status tracking and reporting,
product approval, issue resolution, transition planning and support, and information dissemination. The PDT is responsible for managing and developing the
CMMI products, as well as pilot testing.
There is a Stakeholder/Reviewer Group
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focused on providing review and comment on draft products and
recommending improvements. This group also nominated candidates for pilot testing. PDT and Group members are drawn from
government, industry, and the SEI.

CMMI Framework
Repository

Scope

Output

The initial CMMI product suite, as defined by the CMMI
requirements specification, focuses on integrating systems engineering, software engineering, and Integrated Product and
Process Development (IPPD) best practices to produce equivalent process maturity models in staged and continuous representations.1 The sources for the CMMI best practices are the SWCMM v2C, EIA/IS-731 SECM, and the IPPD CMM draft
v0.98, from which best practices are being culled and coalesced
into common core- and discipline-unique practices and process
areas. In addition, integrated training and an assessment methodology are being developed using legacy assessment materials from
the source models. In the future, additional related disciplines,
such as security engineering, can be added to the CMMI product
suite in accordance with a process defined by the CMMI Steering
Group. The CMMI scope and concept are illustrated in Figure 3.
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Figure 3. CMMI Scope and Concept

What is unique about CMMI?
The CMMI product suite is being structured to integrate
multiple disciplines, providing consistent process improvement
guidance across related disciplines. The CMMI framework is the
backbone of the product suite architecture that implements a
product-line approach to enable production of the products from
a core asset base. This should result in substantial economies for
users, in contrast to working process improvement one discipline
at a time in independent efforts, as done in the past for each of
the existing single-discipline models. In addition, using the product-line approach should yield significant savings as new disciplines are added over time, and organizations need only adopt a
delta (for a new discipline) to a CMMI product already in use.
Legacy models as well as other process improvement assets
(e.g., training and assessment methods) are being leveraged in
the construction of the CMMI product line for generating
process improvement tools that can be evolved. In accordance
with product line practices, the approach taken is to form new
CMMI products using common assets for the disciplines being
integrated. This is accomplished by taking applicable components from the asset base, tailoring them as necessary, and
assembling them under the umbrella of the CMMI framework,
the common, product-wide architecture. Components of the
Framework are depicted in Figure 4.
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Figure 4. CMMI Framework Components
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Figure 5. Initial Size Comparison of CMMI-SE/SW Model to Legacy Models
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Figure 5 shows a quantitative view of the evolving CMMI
model for systems and software engineering, in contrast with
the source models. This figure illustrates the comparative size of
the models in terms of process or focus areas, goals or themes,
and practices or activities. Noteworthy is the significant consolidation and integration of process areas, goals and practices in
the CMMI model in comparison with the source models.

CMMI Product Suite
The CMMI product suite will consist of:
• Integrated models for systems engineering, software
engineering, and IPPD. Systems and software engineering
are addressed in one model; IPPD concepts will expand this
model to integrate IPPD processes, goals and accepted best
practices. Each model will be produced in two representations
to facilitate transition to CMMI: staged and continuous.
However, equivalence between the two representations is being
defined to achieve parity during assessments so that the results
will be consistent, independent of the representation used.
• Assessment method and instruments for the models.
A comprehensive assessment method, the Standard CMMI
Assessment Method for Process Improvement (SCAMPI), is
being developed to meet the Assessment Requirements for
CMMI (ARC). Classes of assessment methods, satisfying subsets of the ARC, are being defined. Assessment data collection methods and tools (e.g., questionnaires) and recommended assessment team qualifications are being developed
in conjunction with the assessment method description.
• Training products supporting the models and assessment
method. Training will include CMMI model and assessment
method training for assessment teams and lead assessor training. Like the CMMI model and assessment method, CMMI
training is being developed using a product-line approach.
www.stsc.hill.af.mil
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• Common glossary. Starting with the
CMMI requirements specification,
common terminology will be defined
and used throughout CMMI products.
• Tailoring criteria for CMMI products.
These address tailoring of the model
and the assessment method. Model tailoring is the use of a subset of the model
for purposes of making it suitable for a
specific application; assessment methodtailoring addresses the selection of
assessment options for use in a specific
instance. Model tailoring criteria
includes using the model for process
improvement and benchmarking.
• A framework for generating CMMI
products. This framework is designed
to provide an internally consistent set
of common elements applicable to any
discipline that will be included in any
CMMI product. The process for producing CMMI products from the
framework is illustrated in Figure 6.
The framework is designed to facilitate
the addition of related disciplines to
the CMMI product suite.

Anticipated Benefits
The greatest benefit for CMMI product-use should be improvement in business
performance, as has been demonstrated via
use of other maturity models like the SWCMM. Though unique to an organization’s business objectives, performance
improvements may include improved profitability, improved win rate for new business and improvements to productivity,

quality, and cycle time. In addition, the
CMMI products are expected to provide a
number of other benefits to users:
• More efficient, consistent and effective
process assessment and improvement
across multiple process disciplines.
• More effectively integrated processes,
initially systems engineering, software
engineering and IPPD.
• Reduced training and assessment costs.
• A common, integrated vision of process
improvement across an organization
• An evolutionary process improvement
growth path, allowing for incremental
addition of new disciplines to the
CMMI product line.
The CMMI product suite will allow
a long-term process improvement strategy
to be formulated, using a single, consistent CMMI product suite. This will facilitate seamless, incremental adoption of
additional disciplines over time.

Release Plans
Public review of the CMMISystems/Software Engineering (CMMISE/SW) v0.2 concluded in November
1999 with nearly 3000 comments
received. Pilot assessments began in
November. The CMMI-SE/SW v1.0 and
CMMI-SE/SW/IPPD v1.0 models are
scheduled for public release in JuneAugust 2000. An additional release,
CMMI v1.1, is planned for August 2001
to provide additional refinement and
update based on the continuing CMMI
pilot program.

Figure 6. Process for producing CMMI Products from the CMMI Framework
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What is different for SW-CMM,
EIA/IS-731 users?
CMMI provides a single, integrated
model for systems and software engineering process improvement. Users of either
the SW-CMM v1.1 or EIA/IS-731 find:
• Additional process areas.
• Additional practices.
• Staged and continuous representations.
• Capability level goals, mapped to
institutionalization practices, in the
staged representation.
An example of a new process area for
SW-CMM v1.1 users who are not deploying EIA/IS-731 is the product verification
process area that is included in the
CMMI-SE/SW v0.2 model. Though verify
system is a separate focus area in EIA/IS731, verification is not a process area in
SW-CMM v 1.1. Similarly, measurement
and analysis is a CMMI-SE/SW v0.2
process area, but is not included as a separate focus/process area in either SW-CMM
v 1.1 or EIA/IS-731.
Users of the CMMI-SE/SW model
will note one capability level goal in each
process area. Initially introduced in SWCMM v2 Draft C, the goal addresses
whether the in-use process achieves the
institutionalization activities related to the
applicable maturity level. The intent is to
capture institutionalization explicitly in
rating during an assessment. Although
these goals are new, they should have minimal effect on organizations now rigorously applying institutionalization practices.
The assessment method for CMMI is
defined based on the CMM-Based
Appraisal for Internal Process Improvement and EIA/IS-731.2, the SECM
Appraisal method.

What is the best
CMMI transition plan?
The transition plan for each organization will be unique, depending on its
process maturity, phase in the process
improvement life cycle, and business
objectives. For example, a mature organization that recently completed assessments using SW-CMM v 1.1 and EIA/IS
-731 may choose to define its updated
process improvement plan using the
CMMI-SE/SW model. In contrast, an
organization with a less mature process,
(e.g., a SW-CMM 1.1 Level 2 objective
July 2000
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by the end of 2000) may decide to complete its process
improvement and formal appraisal plans before establishing a
CMMI transition plan. All transition plans should address the
mitigation from legacy models to CMMI within a three-year
period after CMMI v1.0 is released, since this is the time frame
when legacy models are slated for sunset.
Formulating a transition strategy that addresses the approach
for adopting a CMMI model is critical to a successful transition
to CMMI. Such a strategy would include a definition of how a
CMMI model dovetails with the organization’s business objectives
and process improvement needs. For users of one or more legacy
models, preservation of the investment to date in process improvement will be a key ingredient in the strategy, as will establishing
the right level of sponsorship for the CMMI process improvement effort. Organizations using one legacy model will likely
need to identify a new, higher-level executive to sponsor a broader
(e.g. SE/SW/IPPD) enterprise-wide process improvement effort.
Other considerations for a CMMI transition strategy are
establishing buy-in, creating/extending the organization’s process
improvement infrastructure, involving and communicating with
customers, identifying training needs, and estimating the budget
required for transition and the expected return on investment.
Another consideration would be customer expectations for
process maturity and/or improvement.

Formulating a CMMI Transition Approach
The first step is to determine the need and support for
process improvement. Given the need, organizational sponsorship
for the transition, with allocated resources, must be obtained.
Following this, an assessment could be performed to identify the
scope and nature of the changes required to adopt a CMMI
model. Organizations using legacy models could conduct an
informal assessment against a CMMI model, potentially with
outside support, or may decide to perform a simple analysis of
the changes required. The CMMI Project is producing mappings
from legacy models to/from the CMMI models as an aid in
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doing this. These mappings can be used for an initial gap analysis.
The next step is to establish action plans for implementation, including training, tools, and infrastructure focused on the
changes involved from legacy models. Deployment would typically start with the organization’s set of standard processes, followed by project processes. After pilot use, specific projects
could be identified to apply the improved process and measure
its effectiveness and contribution to product and process
improvement, with focus on the business parameters identified
for improvement by the organizational sponsor. Each use of the
CMMI products should be followed by a lessons learned phase
during which experiences are compiled and communicated to
improve subsequent applications.

Risks in Transitioning to CMMI Products
As a new product suite, the CMMI products have had limited use, primarily on pilots, and data are sparse. However, the
CMMI models are well-grounded in proven, publicly accepted
practices. A plan for systemically collecting quantified improvements in business performance, including quality, productivity,
cycle time and customer satisfaction, and secondary benefits
such as improved morale, reduced attrition, and decreased overtime, is needed to support the business case for transition to
CMMI products. An additional risk is the potential unavailability of CMMI transition products needed by an organization.
Since products like training are being developed incrementally,
concurrently with the models, they will initially be available
only in pilot form, followed by full rollout by the CMMI prod uct suite steward, the SEI, and its transition partners.

How can I obtain more information on CMMI?
Information on the CMMI project and products can be
obtained at www.sei.cmu.edu/cmm/cmms/cmms.integration.html?

Note
1. See pages 5 and 6 for more on this.
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