

1. Introduction to Process Improvement

A competitive world has two possibilities for you. You can lose. Or, if you want to win, you can change.

	Lester C. Thurow, Dean, MIT Sloan School of Management

This guidebook guides you through initiating and maintaining a process improvement program in your organization. Specifically, this guidebook helps you to: 

•	Understand and implement the steps to improve your software process

•	Gain broad support for and manage the human challenges of major change, such as process improvement

•	Successfully initiate and sustain a process improvement program

The primary audience for this guidebook includes:

•	Persons advocating process improvement

•	Persons implementing process improvement

The secondary audiences includes persons who control resources for process improvement and persons affected by process improvement. Whether you are at the beginning or already have a process improvement effort underway (or even if you are trying to reinvigorate a stalled one), this guidebook can help you.

A software process�xe "Process:definition of"��xe "Software Process" \t " See Process"� is a set of activities that people perform to develop and maintain software and associated products (e.g., project plans, design documents, code, test cases, user manuals, etc.). The people, process, and technologies used to implement the process are interdependent and affect successful cost, schedule, and quality performance.

The remainder of this section provides reasons why you should initiate a process improvement program in your organization and explains how to use this guidebook.

1.1 Software Process Improvement: Why It Is Essential

Recent estimates by IDC Software Research (Brandt, Schwartz, and Gross 1991) indicate that the U.S. currently controls about 57% of the global software market, the total value of which is estimated to be as high as $58 billion, making it one of our nation's most valued—and threatened—areas of technological superiority. 

The U.S. software industry is being challenged from many directions: European firms are increasingly refusing to buy or receive bids from suppliers whose quality systems do not comply with International Standards Organization (ISO) 9000�xe "ISO 9000"� standards; India's software market grew 47% to $112 million in 1992, while exports of software packages rose to $144 million (Bhargava 1993); software development costs in the United States are five to six times more than those of Singapore (Yourdon 1992). As time passes, the existence of a systematic software process improvement program is moving from an option to a necessity—part of the cost of doing business or, more positively, essential to your competitiveness.

The message is clear: The U.S. software industry must increase its competitiveness to maintain and expand its dominance in the worldwide arena. 

1.2 Why This Guidebook Can Help You

This section discusses the experiences and lessons learned on which this guidebook is based. Expected benefits from improving your process are enumerated.

	

This Guidebook Incorporates the Lessons of Experience

This guidebook incorporates material that is the result of many years of industrial experience, both in general and for software in particular. The principles behind the software quality movement are based on a similar movement in the manufacturing industry that occurred over several decades.

In 1920, after the introduction of the assembly line, product inspection was the way to control quality, sometimes referred to as “inspecting in quality." Around 1960, Japan began a major effort to penetrate the global electronics market and adopted statistical process control methods to improve quality in manufacturing. Japan's success has driven most manufacturers to adopt similar techniques. In the 1980s, attention shifted to improving the underlying process and product designs to achieve quality control and improvement, sometimes referred to as “building in quality." This shift of emphasis from a product–centered to a process–centered approach to quality has not been easy or quick. 

Process management provides a systematic approach to planning, managing, and improving quality. Shewart introduced a continuous process improvement cycle, called Plan–Do–Check–Act (Deming 1982). Juran (1981) defined a four–step approach to quality improvement. Deming (1982) proposed a 14–point, organization–wide approach to quality management. Crosby (1979) developed a quality management maturity framework to identify where an organization stands from a quality viewpoint. Incorporating these ideas and approaches, the Software Engineering Institute (SEI), funded by the Department of Defense, developed a conceptual framework, the Capability Maturity Model�xe "Capability Maturity Model"� for Software (CMM), that provides an evolutionary path for improving the way you manage software activities. 

The key message from these and other leaders in the quality movement is that long–term improvement can be attained only from systematic analysis and actions, not simply by exhortations or management by objectives (Paulk et al. 1993, App. B).

The Software Productivity Consortium has been involved in helping many organizations in industry improve their software process and is an authorized vendor for the SEI Software Process Assessment. This guidebook outlines a systematic process for you to follow in order to initiate and sustain a process improvement program in your organization. This guidebook is based on research, experiences, and lessons learned from improving processes. Take advantage of its hard–won lessons on how to improve your process using successful approaches and with knowledge of where the pitfalls are, so that you can duck the same arrows that pioneers have already suffered. 

	

Potential Benefits are Numerous

When improving and defining your process, your organization can expect to experience some of the following benefits:

•	Decreased Reliance on Testing to Ensure Quality. Reviews become an integral part of the process—throughout the life cycle.

•	Improved Teamwork. Communication among the process users, managers, process developers, and customers is more effective.

•	Reduced Rework. You identify and eliminate problems early in the process rather than later.

•	Efficient Project Staff Start–Up Time. There is a documented process on which to train them.

•	Reduced Development Costs. You develop less and reuse more.

•	Improved Predictability of Budgets and Schedules. You stabilize development activities and, therefore, know what to measure, when to measure it, and how to use the information.

•	Improved Tool Usage. The right tools can be selected the first time to fit the process you know you will use.

•	Faster Project Start–Up. The project can build on and tailor a documented history of what it has done in the past.

1.3 How To Use This Guidebook

This section tells you the content of each section of this guidebook and whether it is relevant to you. Related guidebooks and their purposes are described.

	

Guidebook Contents�xe "Guidebook:organization"�

This guidebook is organized as follows:

•	Section 1, Introduction to Process Improvement, provides a compelling argument for initiating a process improvement program.

•	Section 2, Why Process Improvement is Difficult, identifies the key challenges you will face and explains how to apply change management principles to address them.

•	Section 3, How Do You Use the Process Improvement Process?, explains the fundamentals of using this process and introduces the format of Sections 4 through 8.

•	Section 4, Establish a Baseline: Understand Context, helps you to understand your organizational and technical environment, and to define objectives and alternatives for how to proceed.

•	Section 5, Look Before You Leap: Analyze Risks and Select Strategy, helps you to analyze and resolve the risks associated with the process improvement program, and to select the most appropriate strategy for your organization. 

•	Section 6, Chart a Course: Plan Improvements, helps you to plan the next step of your process improvement implementation.

•	Section 7, Just Do It: Implement Improvements, helps you to implement and manage process improvements, as defined by your action plan. 

•	Section 8, Steer for Success: Review and Update, helps you to interpret the results of the program to date and provides guidance on how to proceed, based on these results.

•	Section 9, Improving Your Process Improvement Process, provides guidance for becoming more proactive in supporting your process improvement program.

•	Appendix A, Checklists for Applying the Process Improvement Process, provides three checklists for guiding the implementation of process improvement tasks.

•	Appendix B, Software Process Assessment Methods, provides an overview of three popular software process assessment methods.

•	Appendix C, Assessment Findings Presentation Outline, provides an outline for an assessment findings presentation.

•	Appendix D, Findings and Recommendations Report Template, provides a template for a findings and recommendations report. 

•	Appendix E, Assessment Recommendations Presentation Outline, provides an outline for a recommendations presentation.

•	Appendix F, Risk Management Plan Template, provides a template for a risk management plan. 

•	Appendix G, Action Plan Template, provides a template for an action plan. 

•	Appendix H, Measuring Process Improvement, provides an overview of process and product measurements that are useful for measuring improvements. 

	

Which Sections are for You�xe "Guidebook:audience"�

To help you decide which sections you should read, see Table 1–1, which identifies the audience types and the sections of this guidebook that each should read. Keep in mind that at any one time, you may fit the description of more than one audience type; for example, you may control resources as well as be affected by process improvement efforts.

Table 1_1. Guidebook Audience



�Section������Audience Type�1�2�3�4–8�9��Person implementing improvements�n�n�n�n�n��Person  controlling resources�n�n���n��Person  advocating process improvement�n�n�n�n�n��Person affected by process improvements�n�n�����

	

Relationship of Process Improvement to Technology Transfer�xe "Process Improvement:Technology Transfer"��xe "Technology Transfer:Process Improvement"�

The related processes of process improvement and technology transfer have the same high–level goal: to improve your organization's practices by changing the way the staff works. What differs is the focus and scope— process improvement is concerned with the improvement of an entire process, whereas technology transfer (sometimes referred to as technology transition) is concerned with the improvement of a certain technical area through the use of a new technology. 

To implement and support these related processes, this guidebook and the guidebook Using New Technologies: A Technology Transfer Guidebook (Software Productivity Consortium 1993e) are integrated. Specifically, the integration of the process improvement process and the technology transfer process follows these guidelines:

•	Similar Processes.�xe "Technology Transfer Process"� Since the high–level goals of the process improvement process and technology transfer are similar, the processes, including the activities and ordering of the activities, is similar. 

•	Similar Guidance. Each provides guidance that applies to both processes as well as guidance that is specific to its own process; this latter guidance is what makes each guidebook unique to the problem that you are solving.

•	Similar Appearance. The two guidebooks intentionally have been formatted similarly, so that, if necessary, you can easily refer to one guidebook from the other.

This guidebook refers you to Using New Technologies at the appropriate points during the process improvement process.

	

Other Related Guidebooks

Several other guidebooks provided by the Consortium may also be of interest to you. Persons wishing more information on defining and modeling their process can refer to Process Definition and Modeling Guidebook (Software Productivity Consortium 1992a). For more on process engineering, refer to Process Engineering With the Evolutionary Spiral Process Model (Software Productivity Consortium 1993b). For improving software reuse, refer to Reuse Adoption Guidebook (Software Productivity Consortium 1993c).

Additional materials include the Software Measurement Guidebook (Software Productivity Consortium 1992b), Reuse–Driven Software Process Guidebook (Software Productivity Consortium 1993d), and Consortium Requirements Engineering Method Guidebook (Software Productivity Consortium 1993a), all from the Virginia Center of Excellence in Software Reuse and Technology Transfer.
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