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There has been a long-term effort to apply traditional engineering methods to
software. While some portray these methods as the answer to software’s many
problems, others argue that they are rigid, constraining, and dehumanizing. Who
Is right? The answer, of course, is that the appropriateness of any method
depends on the problems you are addressing. While highly disciplined methods
can be bureaucratic and reduce creativity, a complete lack of structure and
method is equally if not more damaging.

Engineering and Craftsmanship

One way to look at thisissueis as a continuation of the craft versus engineering debate
that has raged for over a century. In his recent paper, Kyle Eischen describes the long-
running argument about individual craftsmanship versus structured, managed, and
controlled engineering methods [1]. Before the advent of software, craft-like methods had
always had a serious productivity and volume disadvantage. There simply were not
enough skilled craftsmen to meet society’ s demands for quality goods and services.

Factories were developed as away to meet the need for volumes of quality goods, and
manufacturing plants continue to serve these same needs today. The objective, of course,
was not to destroy the crafts but to devise a means for using large numbers of less-
expensive workers to produce quality productsin avolume and for a cost that would
satisfy society’ s needs. However, the widespread use of factories has required orderly
processes and products that were designed to be economically manufactured in volume.
This has led to many of today’ s engineering practices.

While these volume-oriented engineering methods have generally been effective, they
have also often been implemented improperly. This has caused resentment and has
reduced engineering efficiency and produced poorer quality products. However, as
Deming, Juran, and many others have pointed out, thisis not because of any inherent
problem with engineering methods but rather with how these methods have been applied
[2,3,4,5,6].

The Software Problem

Asfar as softwareis concerned, our current situation is both similar and different. The
need again is to economically produce quality products in volume. Further, since the
volume of software work isincreasing rapidly, there is a need to use larger numbers of
workers. While this might imply the need for factory-like methods that use lower skilled
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people, this cannot be the case with software. This is because software is highly creative
intellectual work.

The push toward more of an engineering approach for software is not caused by a
shortage of skilled people. Even though we have periodically had programmer shortages,
these shortages have not been caused by alack of potential talent. There appearsto be an
almost unlimited supply of talented people who could be trained for software jobs, if
given suitable incentives. The push for engineering methods comes from a different
source, and it isinstructive to examine that source to see why we face this craft-
engineering debate in the first place.

The Pressure for Improvement

The source of pressure for software process improvement is the generally poor
performance of most software groups. Products have typically been late, budgets have
rarely been met, and quality has been troublesome at best. From a business perspective,
software appears to be unmanageable. Since software isincreasingly important to most
businesses, thoughtful managers know that they must do something to improve the
situation.

From a management perspective, software problems are both confusing and frustrating.
Businesses require predictable work. While cost and schedul e problems are common with
technical work, most engineering groups are much better than we are at meeting their
commitments. Senior managers can’t understand why software people don’t also produce
quality products on predictable schedules and with steadily declining costs. They need
these things to run their businesses and they expect their software groups to be as
effectively managed as their other engineering activities. This management unhappiness
spans the entire spectrum from small one- or two-person software projects to large
programs with dozens to hundreds of professionals.

Software Background

While the performance of software projects has been a problem for decades, software
people have not historically applied traditional engineering methods. They have not
typically planned and tracked their work, and their managers often either didn’t believe
the software problems were critically important or they didn’t know enough about
software to provide useful guidance.

This situation is now changing, and the pressure for better business results is causing the
software community to apply the principles and practices that have worked so effectively
for other engineering groups. Among the most important of these practicesis project
planning and tracking. Therefore, the pertinent questions are
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Do engineering planning and tracking methods apply to software?
If they do, need they be rigid and constraining?

To answer these questions, we need to look at why planning and tracking were adopted
by other engineering fields and to consider how they might be used with software.

Plan and Track the Work

For any but the simplest projects, hardware engineers quickly learn that they must have
plans. The projects that don’t have plans rarely meet their schedules and, during the job,
nobody can tell where the project stands or when it will finish. On their very first
projects, most hardware engineers learn to make a plan before they commit to a schedule
or acost. They aso learn to revise their plans every week if needed and to keep these
plansin step with their current working situation. When engineering groups do this, they
usually meet their commitments.

Some years ago, | was put in charge of alarge software group that was in serious trouble.
Their current projects had all been announced over a year earlier, and theinitial delivery
dates had aready been missed. Nobody in the company believed any of the dates, and our
customers were irate. The pressure to deliver was intense.

When | first reviewed the projects, | was appalled to find that no one had any plans or
schedules. All they knew was the dates that had been committed to customers, and
nobody believed them. While everyone agreed that the right way to do the job would be
to follow detailed plans, they didn’'t have time to make plans. They were too busy coding
and testing.

| disagreed. After getting agreement from senior management, | cancelled all the
committed schedules and told the software groups to make plans. | further said that |
would not agree to announce or ship any product that did not have a plan. While it took
several weeksto get good plans that everyone agreed with, they didn’t then missasingle
date. And this from a group that had never met a schedule before.

The Key Questions

If planning is so effective for everybody else, why don’t software people plan? First,
software people have never learned how to make precise plans or to work to these plans.
They don’t learn planning in school, and the projects they work on have not generally
been planned. They therefore don’t know how to plan and couldn’t make a sound plan if
they tried. Second, nobody has ever asked them to make plans. When plans are made in
the software business, the managers have typically made them and the engineers have had
little or nothing to do with the planning process. The third reason that software people
don’t plan is that, without any planning experience, few software people realize that

news@sei interactive, 3Q02 http://interactive.sei.cmu.edu 3



planning is the best way to protect themselves from unrealistic schedules. The fourth
reason is that management has been willing to accept software schedule commitments
without detailed plans. When management realizes the benefits of software plans, they
will start demanding plans and then, whether we like it or not, software people will have
to plan their work.

The Answers

So the answer to the first question, “ Do these engineering methods apply to software?’ is
aclear and resounding yes. The answer to the second question, “Are these engineering
methods really rigid and constraining?’ depends on how the methods are introduced and
used. Any powerful tool or method can be misused. The guideline here is this: Does the
method’ s implementation assume that some higher authority knows best, or is the method
implemented in away that requires the agreement and support of those who will useit?

Any method that requires unthinking obedience will be threatening and dehumanizing to
some, if not to all, of the people who useit. Thisistrue whether the method requires you
always to plan, refactor, or document, just as much as if the method requires that you
never plan, refactor, or document. All methods have costs and advantages, and any
approach that dictates how always to do something isrigid and constraining. The key is
to learn the applicable methods for your chosen field, to understand how and when to use
these methods, and then to consistently use those methods that best fit your current
situation.
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In closing, an invitation to readers

In these columns, | discuss software issues and the impact of quality and process on
engineers and their organizations. However, | am most interested in addressing the issues
that you feel are important. So, please drop me a note with your comments, questions, or
suggestions. | will read your notes and consider them when planning future columns.

Thanks for your attention and please stay tuned in.

Watts S. Humphrey
watts@sei.cmu.edu
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