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This chapter provides an overview of the Capability Maturity Model for Software
(CMM VI.1). CMM Vl. l describes the software engineering and management prac-
tices that characterize organizations as their processes for developing and maintain-
ing software mature. This chapter stresses the need for a process maturity framework
to prioritize improvement actions; describes the five maturity levels, key process ar-
eas, and their common features; and discusses future directions for the CMM.

Introduction
In many organizations, software projects are often late and over budget. This state of
affairs is sometimes referred to as the "software crisis." In 1986 the Software
Engineering Institute (SEI), with assistance from the MITRE Corporation, began
developing a process maturity framework that would help organizations improve
their software process; this has evolved into the Capability Maturity Model for
Software (CMM or SW-CMM1) [11, 6, 12].

The SW-CMM presents sets of recommended practices in a number of key process
areas that have been shown to enhance software process capability. It provides
software organizations with guidance on how to gain control of their processes for
developing and maintaining software and how to evolve toward a culture of software
engineering and management excellence. By focusing on a limited set of issues and
working aggressively to address them, an organization can steadily impiove its
organization-wide software process to enable continual and lasting gains in software

SM CMM, Capability Maturity Model, and IDEAL are service marks of Carnegie Mellon University.

f The U.S. Department of Defense sponsored this work.
1 Several CMMs inspired by the CMM for Software have now been developed. To minimize confusion, we
use SW-CMM to identify the original CMM for Software.
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process capability.
Setting sensible goals for process improvement requires an understanding of the

difference between immature and mature software organizations. In an immature
software organization, software processes are generally improvised by practitioners
and their management during the course of the project. Even if a software process has
been specified, it is not rigorously followed or enforced. The immature software
organization is reactionary, and managers are usually focused on solving immediate
crises (better known as fire fighting). Schedules and budgets are routinely exceeded
because they are not based on realistic estimates. When hard deadlines are imposed,
product functionality and quality are often compromised to meet the schedule.

In an immature organization, there is no objective basis for judging product
quality or for solving product or process problems. Therefore, product quality is
difficult to predict. Activities intended to enhance quality such as reviews and testing
are often curtailed or eliminated when projects fall behind schedule.

In contrast, a mature software organization possesses an organization-wide ability
for managing software development and maintenance processes. The software process
is accurately communicated to both existing staff and new employees, and work
activities are carried out according to the planned process. The mandated processes
are usable and consistent with the way the work actually gets done. These defined
processes are updated when necessary, and improvements are developed through
controlled pilot-tests and/or cost benefit analyses. Roles and responsibilities within
the defined process are clear throughout the project and across the organization.

In a mature organization, managers monitor the quality of the software products
and the process that produced them. There is an objective, quantitative basis for
judging product quality and analyzing problems with the product and process.
Schedules and budgets are based on historical performance and are realistic; the
expected results for cost, schedule, functionality, and quality of the product are
usually achieved. In general, a disciplined process is consistently followed because all
of the participants understand the value of doing so, and the necessary infrastructure
exists to support the process.

Fundamental Concepts Underlying Process Maturity
A software process can be defined as a set of activities, methods, practices, and
transformations that people use to develop and maintain software and the associated
work products (for instance, project plans, design documents, code, test cases, and
user manuals). As an organization matures, the software process becomes better
defined and more consistently implemented throughout the organization.

Software process capability describes the range of expected results that can be
achieved by following a software process. An organization's software process
capability is one way of predicting the most likely outcome to expect from the next
software project the organization undertakes.


