Interview with Victor Basili

| “FINDING AN

EXPERIMENTAL
‘BASIS FOR
‘SOFTWARE
ENGINEERING

NINETEEN YEARS AGO, A CON-
sortium was formed between the
University of Maryland, NASA
Goddard Space Flight Center, and
Computer Sciences Corporation. Since
then, the Software Engineering
Laboratory has been studying the entire
software-development process. It is one
of a very few places that treats software
engineering as an experimental science.
Last year, the SEL was the winner of
the first Software Process Achievement
Award, given by the IEEE Computer
Society and the Software Engineering
Institute. Early this vear, one of its
founders, Victor Basili, talked with
Managing Editor Angela Burgess.

Q: Why do so feu organizations approach
software engineering as an experimental science?

A: T think it has to do with the rela-
tive immaturity of the field and the lack
of respect for the complexity of the soft-
ware business. Software development is

an engineering process, not a manufac- !
turing one. Everything we do is human-
based. Most companies assume that if a |
method sounds good or feels good, it ,

should work. They don't take into
account how well it fits with whatever
else they do, whether it is appropriate for
the product and people characteristics of
the organization, and so on. They don’t
learn as an organization from one project
to the next in an organized way. That’s
what any business must do, including the
software business.

Q: Vany of these companies are very |
profitable, despite the fact that they have lir- |

tle understanding of the development process.
Are you saying they've just been lucky?
A: In a way they have been lucky,

because they've been running their busi- |

ness based on intuition and on good peo-

attract some of the very best technical

ments, we have shown that our intuition
about software is wrong. But one intu-
ition that the very best companies have
used is to focus on the right goals —
business goals. By adopting a focus that
fits their own business, they adapt
processes to fit those goals. One impor-
tant lesson we've learned is that there
isn’t just one right process if you want to
produce a quality product. There are
many ways to do this. The key is to iden-
tify and tailor a process to fit your goals.
Profitable companies have been more
effective in doing this.

Q: And is it now cost-effective to conduct
experiments?

A: Yes, although it’s not free. It does
take an up-front investment to set up an
organization that can learn from experi-
ence and apply that experience to
improve the process. But attitudes about
experimentation are changing. Com-
panies are beginning to realize that
investing in this kind of knowledge is
better than the alternative,
which is to institute a
change or adopt a new
tool without any idea of
what effect it will have. In
other words, it’s relatively
less expensive and less
risky to conduct experi-
ments first. Companies
have spent a lot of money
on technologies that did
not have the desired effect,

Q: How did you get into this area?

A: I did my dissertation on semantic
models of programming languages.
There’s a natural progression from mod-

eling languages to designing them to

implementing them to evaluating what
you implemented. I was involved in the
design of several programming lan-
guages: the graph algorithmic language,
Graal; SL/1, an array language for the
CDC Star; and the Simpl family of lan-

| guages and compilers. At each step, I'd

read the literature and try to contribute
something. But that last «icp was a killer.

ing anything in the software arena. I

| couldn’t believe it because it seemed like
people to our husiness. But our intuiton |
isn’t always right. In many of our experi- |

an obvious thing to do.
Q: How did the SEL go abour setting up

a laboratory? p

A: There was a degire at NASA
Goddard to evaluate a/g improve their
software-development process and they
knew that I had been working in the area
of measurement and evaluation, so Frank
McGarry and I got together to try to mea-
sure and evaluate their products and

. processes in order to improve them. CSC

was the contractor developing software for
NASA — Jerry Page was the CSC manag-
er — and so the consortium was formed.

I spent my sabbatical in 1976 setting
up data-collection forms and mecha-
nisms. At first we just collected data —
actually too much data — but we learned
over time. We also began trving to eval-
uate before we understood the environ-
ment. So we began building baselines
and models and organizing what data

t was collected. That's how the Goal/

* Question/Metric paradigm developed. It

COMPANIES
HAVE BEEN
RUNNING ON
INTUITION, BUT
INTUITION ISN'T
ALWAYS RIGHT.

| There wasn't much literature on evaluat-

ple working hard. We have been lucky to |

'

|

helped us focus on our goals so that we
could decide what data needed to be col-
lected.

We tried to apply other
people’s models but found
they didn’t work for us -
they were based upon their
data, their goals, their envi-
ronment, and their way of
doing business. Then we
began to evolve the models
based upon what we learned
and how things changed.
We began designing experiments, first ar
the university, and then at NASA itself,
using professional programmers. We
actually run different types of experi-
ments from case studies, sometimes
repeated over time to measure the effect
of a change over a series of projects, to
controlled experiments, where we isolate
and control for the.variables of interest.
Once we have shown statistical signifi-

‘cance in a controlled experiment, we try a

case study. If we are successful, we apply
it to muldple projects.

Q: And how do you use the results?

A: We use the results to understand,
assess, and package models and best prac-
tices related to the problem domain. It's
part of an overall approach called the
Quality Improvement Paradigm, which is
based on the scienrific method, like the
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Shewart-Deming model, except it’s
aimed at engineering rather than manu-
facturing. It's steeped in the idea that
measurement is an excellent abstraction
mechanism for learning what works and
what doesn’t. It treats each
project as an experiment
from which we can learn,
‘The organization structure
associated with the para-
digm is the Experience
Factor.,

Q: H%at is an Experience
Factory?

A: It is an organization-
al structure that supports the analysis
and synthesis of experience gathered
trom projects. One thing we learned was
that our business does very little learn-
ing. It's nearly impossible to have a
learning perspective when you are work-
ing on a real project, with real deadlines
and real budgets. You don’t have the
time to learn. So we have two separate
organizations. The project organization
delivers the system, aided by whatever
support the Experience Factory can give
it; the Experience Factory analyzes and
synthesizes experience and supplies it on
demand. Of course, the same people can
populate both organizations, spending
some ume in each. The key is that they
are considered to be separate activities.

Q: 1ihat exactly does the Experience
Factory supply on demand? To whom?

A: We've learned that you can’t just
nand developers a tool or a method and
walk away. You have to be there tor
them, as a resource. That means supply-
i1g cost models. information about what
1vpes of defects they might anticipate in
s class of problem and what approach
F.as been most effective in uncovering
that class of defect — whatever they
need. We start with the premise that
¢-ervone wants to do a good job.
Developers will tell you what works and
what doesn’t. They will tel] you what
they need and when. The Experience
Fectory supplies what the organization
has learned abour the problem at hand.

Q: How do you deal wirp technology
trunsfers

A: That’s the best part: Technology
transfer is built right in; as you learn, you

TECHNOLOGY
TRANSFER IS
BUILT INTO THE
EXPERIENCE
FACTORY.
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modify and try again. You are transfer-
ring as you learn. Everyone is part of the
learning and transfer process. A process
is only put in place if it’s based upon
experience.

Q: It sounds like manage-
ment has as much to learn
about learning as developers.

A: Absolutely. Manage-
ment needs to understand
better the software busi-
ness and that means such
things as understanding
the relationship between
process and product. That
is, if you want a product to have a certain
set of characteristics, you have to define
them and learn what processes you need
to put in place to get them. They have to
understand that process is a variable to be
manipulated. Managers must support
learning, and that includes off-line learn-
ing in the form of controlled experiments.

Q: Now that you have this Sframework,
where does the SEL want to go from bere?

A: One goal is o package the whole
Experience Factory organization and
move it to other groups inside and out-
side NASA. Currently it is only used to
package experiences for ground-support
software for satellites at Goddard. We
would like to see something like it at
Johnson, Langley, Jet Propulsion
Laboratory, Marshall, and at a broader
level at Goddard.

The SEL has probably had more of
an impact outside of NASA. Several
organizations have adapted and applied
various aspects. The GQM has been
quite widely disseminated, although in
most cases it is an earlier version. Some
organizations have applied the QIP and
the Experience Factory is popping up at
various organizations.

From a research perspective, we con-
tinue to evolve and formalize the steps of
the QIP. We try to answer such ques-
tions as: How do you tailor technologies
to the needs of the organization? How
can you learn from another organiza-
don’s experience based upon the context
in which it was successful? We are trying
to formalize and automate the GQM.

We have a group of organizations,
universities, and companies, all over the
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world, who have teamed up to share
knowledge and replicate each other’s
experiments. The group is called ISERN
[International Software-Engineering
Research Network] and we meet once a
year, but constantly exchange informa-
tion. Many of the founding members
spent some time at the University of
Maryland.

Another thing we want to do is form
a consortium of companies, each with
their own experience factory, aimed at
sharing experiences so that we can learn
in parallel. If we can understand how to
take what has been effective in one orga-
nization and adapt and tailor it to anoth-
er, we can share and speed up the learn-
ing process. ' *
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Classified Ad

SOFTWARE ENGINEER

Analyze, design, develop and test
application development tools & soft-
ware. Use OOT to analyze and improve
existing tools and layer classes over third
party software. Design and enhance tools
for Graphical User Interface. Develop
operating system and datatype dependent
classes for interfacing with application
programs. Develop systems software for
UNIX based systems. Develop and main-
tain company wide messaging systems
using programming, networking and inter-
process communication in UNIX. Provide
consultation to other programming groups
within company and subsidiaries. Full
time $653.84 per week. Must have a B.S.
in Computer Science/EngineeringA
Candidate must have strong C, C++ skills,
good knowledge of object oriented analy-
sis, design and programming; experience
with graphical user interface develop-
ment; experience in systems programming
and knowledge of UNIX internals; famil-
iarity with VAX/VMS and MS-WIN-
DOWS; good oral and written communi-
cation skills. Must have the legal authority
to work in the U.S.

Deadline for application: Thirty (30
days from the date this ad appears.
Employment and interview of qualified
applicants in Boise, Idaho.

Submit this ad and your resume to:
Idaho Department of Employment
Employment and Training
Programs Bureau
Job Order Number: 6185232
317 Main Street
Boise, Idaho 83735
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