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A Vision for Requirements Engineering


Pete Sawyer suggested that I write an article that sets out my vision for requirements engineering.  My vision for requirements engineering is: 1) satisfied customers, 2) systems and software engineers who are fulfilled by their work, 3) trained and experienced requirements analysts, 4) projects completed on schedule and within budget, and 5) less than 15% rework and less than 10% wasted resources on development projects.  My intent in this paper is to suggest some opportunities for requirements engineers to improve project success.  These improvement opportunities go beyond the practices I discuss in Effective Requirements Practices, which also contains ideas, suggestions, and recommendations that will help practitioners address this vision.


In the Epilogue of my book, I assert that "The time is here for practitioners in the systems and software development profession to decide that we stand for excellence."  Striving for excellence should be our standard for daily living.  Our chance to have an impact is short--why not work each of our days to move us in that direction?


Figure 1 provides some opportunities for requirements engineers/analysts to improve project success rates. Think of these as enablers for the excellence we seek.  More fundamentally, experience confirms that they are necessary conditions to achieve excellence in requirements engineering.


Figure 1

Opportunities for Requirements Engineers

To Improve Project Success Rates

1. Recognize that a productive work environment means supporting our people, achieving effective teamwork, and establishing a value of continuous improvement.  Take the actions needed to create a productive work environment so that requirements-related work is effective.

2. (Development) projects must be managed (continuous oversight to ensure that the right things are being done properly and well).  We must manage projects better and by doing so, reduce requirements-related defects.

3. Train and use specialists in requirements engineering.

4. Have and use a requirements process that addresses full life-cycle requirements-related activities.  Invest 8-14% of total project effort in requirements-related activities throughout the project life cycle.

5. Spend more time discovering the real requirements.

6. Use effective requirements practices.  Utilize a continuous improvement environment to get ever better.

7. Use an automated requirements tool to support the development effort.

8. Provide an effective process and mechanism to manage changes to requirements.

9. Take action when things aren't working.  We know when things aren't working.  Ensure that requirements-related efforts are effective.

10.  Provide role models that consistently demonstrate effective work habits and disciplines, for example, creating and using a joint team to be responsible for the requirements.

Requirements engineering is difficult.  It is not just a simple matter of writing down what the customer wants.  A fundamental problem in our business is that requirements are inherently dynamic-they will change over time as our understanding of the problem we are trying to solve changes.  The importance of good requirements, and the underlying dynamic nature of the process, means that we must be as accurate as possible, and yet be flexible.  Flexible does not mean "weak," but rather than we have a process for sculpting requirements that can change as we clarify the real requirements of our customers.


This is not a job for the most junior member of the team or the least talented member of the group.  It requires merging of excellent technical skills with excellent domain knowledge and excellent people and communications skills.


Some of the challenges that we face in improving requirements engineering are:


-Project managers who are focused on daily activities and are unable to adequately address underlying human needs and long term issues.  A recent industry study concluded that 75% of significant root causes of project failures are attributable to project planning and tracking.
  Some PMs provide only lip service to quality, teamwork, and continuous improvement, and are unwilling to invest in training and practice to create a "quality improvement culture."


-Developers who refuse to use improved techniques even when these techniques have demonstrated they are known to yield better results, who have not learned requirements engineering techniques, and who have not been provided with expectations concerning how they are to work and what they are to do in different situations.


-Customers who believe they understand their needs (but let their ego force them to stake out an unmovable position), are impatient for short-term results, require use of risky techniques, and have limited experience working in a partnering
 or team mode that requires common commitment to project success.


All of these challenges hinder excellence as our standard for daily living, teamwork as our approach to excellence, and continuous improvement as our habit.


Now we
 have a set of challenges we can work on!  And now we must decide that we are committed to pursuing them.  Here are some examples of things that we can do in our daily work to live out our commitment.

How can we help project managers?


We can assist project managers (PMs) in benefiting from project experience.  For example, most PMs in my experience would benefit from paying more attention to the human dimensions of projects.  PMs could ask performers how things are going, and then reflect on and incorporate input whenever possible.  The point is that there is a wealth of information and advice available from the staff of any project that can further strengthen and improve the practices being used on the project!  People put forward their best efforts when they are fulfilled and feel empowered
 in their work environment.  PMs need to find out what the team members want to do, encourage ideas for improvement, and seek advice on how the PM can help to make their work environment more positive.  They must create an atmosphere of trust and true interest in the opinions of team members and not be defensive about negative or unexpected feedback.  Then, PMs must take actions to ensure the needed work is getting done and that people leave work most days feeling that they accomplished things.

Another thing we can do for project managers is to provide resources about industry experience concerning requirements engineering and make specific recommendations to them about approaches that they might consider for a specific project.  For example, the data from the U.S. National Aeronautics and Space Administration (NASA) provided in Effective Requirements Practices (p. 62) give a clear and powerful message: Projects that expend the industry average of 2-3% of total project cost/effort on the (full life-cycle) requirements process experience an 80-200% cost overrun, while projects that invest 8-14% of total project cost/effort in the requirements process experience less than a 60% overrun. Obviously, our goal is to not have overruns at all; however, a smaller overrun is preferable to a larger one!  Further, we need to clarify for our PMs that a portion of the one-third of project costs that are now wasted
 can be redirected to pay for needed improvements in processes and practices.  We need to show them how to track the return-on-investment from specific improvements, so that they have the data to make good decisions.

Our projects need an effective process and mechanism to manage changes in requirements.  We know from our experience that this is where we lose control of many technical efforts.  Let's take action to not let this happen again.  For example, utilizing a joint customer/supplier team to maintain responsibility for the requirements throughout the development effort and having all change requests pass through a single channel will help.  Another mechanism is controlling the sources of unofficial requirements.  Documenting the rationale for each requirement will also reduce the number of requirements (by as much as 50%, according to industry expert Ivy Hooks).

In addition, we must teach project managers how to manage. If we define successful project management as providing an effective system, within budget, and on-time delivery, the CHAOS Report
 documents that we don't manage projects successfully.  Effective project management is possible--we need to learn how and to teach our PMs.

How can we help our customers?

We need to educate our customers (and PMs) that the initial set of written requirements is seldom the set of real requirements.  Customers need help from skilled requirements analysts to reveal the real requirements.  The investment made to discover the real requirements would be more than repaid by avoiding downstream development work on an inadequate set of requirements.  Let's not continue to re-learn this lesson on every future project!

Are we really harnessing the power of effective teamwork?  We need to establish commitment to one another to allow any endeavor (not only our projects, but also our marriage, our children, and getting our children through college, for example) to be successful.  We need to find creative ways to make teamwork happen, even in environments that don't support it.  For example, an Integrated Product Team (IPT) approach in which the customer is a member of the IPT facilitates communication and team effort.  We should advise our customers, PMs, and organizations of successful approaches that have achieved effective teamwork and nurture the commitment that is required for any project to be successful.

How can we help our developers?


One way in which we can assist our developers is to listen to them, and take action on what they say.  Let them know that we "are there for them."   By this I mean that it is management's job to provide a work environment that maximizes effectiveness.  The bottom line is that our success depends upon our people.  Whatever is produced and created is done by them.  We must provide them an environment in which they are effective and fulfilled, where they can grow, where they hear from us regularly that they are appreciated and valued.  We must care deeply, and show it.


Other ways in which we can assist our developers are to put effective processes and practices in place and expect them to be applied, to work at reducing rework (as mentioned previously, average rework on projects in our industry is 45%), to create an environment of continuous improvement, and to work toward ever-better quality of our work products.  If we don't do this, we risk people becoming frustrated and leaving our organization and projects.


Still another important thing we must do is make it clear to our developers that we expect them to use the improved and proven policies, processes, methods, techniques, and tools that are the standards in our organization and on our projects.  Watts Humphrey's "Why Don't They Practice What We Preach"
 details some reasons developers do not use improved techniques even when they are provided with evidence that they achieve better results.  We must make it clear that it's not acceptable for our people to fall back on their old ways of doing things.
  We need to provide role models that consistently demonstrate effective work habits and disciplines.
  Einstein commented that the only rational way of educating is to be an example.

Whoever on our project is addressing requirements issues needs support.  In addition to an effective automated requirements tool, requirements engineers need training in requirements engineering.  What is a good requirement?  Why must requirements analysts not make requirements decisions?  Why must I not goldplate (add features and capabilities that are not required)?  We must create a set of expectations for our project staff concerning how they are to work and what they are to do in different situations.  This can best be accomplished by training that is tailored to a particular project's environment and needs, and presented by people who can really help us.  The training and our advice to our staff must be done in a way that respects people--we all have egos, and if mine is hurt, it's difficult for me to put forward my best efforts.
In summary, there are many things we can do to create a pathway to address requirements-related problems.  I'm not pretending that this is easy, nor that it can be accomplished quickly.  Achieving our vision for requirements engineering requires, however, that we do things differently.

Are you ready?

� PRC, 2001.


� A good reference is Karl E. Wiegers, Creating a Software Engineering Culture.


� See Frank Carr et al, Partnering in Construction: A Practical Guide to Project Success for a thorough treatment of the partnering process.


� By "we" in this article, I refer to people who are involved in performing requirements-related activities on systems and software development projects.


� By "empowered," I mean that employees feel responsible not only for doing a good job, but also for making the whole organization work better.  Teams work together to improve their performance continually, achieving higher levels of productivity.  Organizations are structured in such a way that people feel that they are able to achieve the results they want, that they can do what needs to be done, not just what is required of them.  See Cynthia D. Scott and Dennis T. Jaffee, Empowerment: A Practical Guide for Success.


� As documented in Effective Requirements Practices (p. 79), 80% of all product defects are inserted in the requirements definition activities.  Rework costs are estimated at 45% of total costs.  By taking 80% of 45%, we learn that 36% (more than one-third) of total project costs (based on industry data) potentially can be avoided by driving requirements errors out of the work products.


� The Standish Group International, 1995.


� Two excellent books that provide effective project management techniques are Steve McConnell, Software Project Survival Guide and Fergus O'Connell, How to Run Successful Projects II.


� Available at � HYPERLINK http://www.sei.cmu.edu/publications/articles/sources/practice-preach/practice-preach.html ��http://www.sei.cmu.edu/publications/articles/practice-preach/practice-preach.html�





� Steve McConnell's After the Gold Rush: Creating a True Profession of Software Engineering is full of ideas and suggestions to help with this situation.  McConnell notes in his epilogue that common development problems won't be avoided without our support.
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