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Abstract

This critique is on David Lorge Parnas’ paper Software Aging[1], that
explains and analyzes the reasons why software ages, and provokes us by
saying that we can not call ourselves software engineers until we focus on
the long term health of software systems, and solve, as engineers, many
of the the issues that today make software age so rapidly. This critique
argues that although extremely valid and correct, there are significant
issues that may hinder this change of paradigm to become a reality. I
then propose two approaches to make the change more pragmatic.

1 Software Ages

I agree that we can say that software ages. We have all felt it when we are using
a software system that does not seem to be able to solve new problems or meet
our new requirements. The system achieved everything that we needed when it
was first installed, but for some reason it was not evolved to keep up with our
current requirements.

This is one of the reasons that Parnas presents for why software systems
age, the failure to change the system to meet new needs. The other reason is
the undesired result of when we do make changes.

Changes can be made for two different reasons: software maintenance or
evolution (for definitions of software maintenance and evolution, see [2]. Parnas
argues that there is a correct way of making changes to the software system,
which include: keeping the system’s original concept, maintaining a good and
effective design, documenting the new features and updating the documentation
for the affected features.

If the maintenance or evolution is not consistently made in this correct way,
the software will rapidly loose its youth and it will suffer harsh consequences,
including making it even more difficult, thus costly, to make new changes. This
makes the first reason for software aging, the failure to change system to meet
new needs, even more probable and severe.

2 Effects of Change

This second cause, the result of changes to the software, as shown by Parnas,
is the source for many of the problems that aged software have. First of all,
when changes are made without the necessary care, i.e. changes made by peo-
ple who don’t understand the original design problem, when documentation is
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not updated, and when the code is not properly restructured to deal with the
changes, nobody will be able to understand the software code. This makes, for
sure, maintenance and evolutions even harder to implement.

The consequences of this are easy to see: the effort and cost to maintain
the system up to date with standards and competitors increase exponentially,
and eventually the software manufacturers stop updating the system. The per-
formance of the system also degrades, both because the software is larger, and
because the software updates may have introduced poor design decisions, which
is easy to happen when the developers don’t understand the software. Another
dire consequence is the introduction of new bugs with every change, even when
fixing bugs. When developers don’t understand the software in it’s entirety and
the documentation is not complete, it is easy to make changes that will generate
a malfunction in an area of the system that they don’t even know about.

All of these unfortunate results contribute to one thing: the users will switch
to a younger competitor who probably has newer features, few bugs and good
performance. So indeed, wouldn’t it be great if we could prevent software aging?

3 Planning for Change

What Parnas presents as a solution for software aging is a paradigm change in
software engineering. Today we focus mainly on the first release of a software
system, and from then on, all we can do is hope that the system will survive
long enough for its payback. We will have matured only when we start paying
attention - from the beginning - to the long term health of our products.

This implies that several things must change, starting with the system’s
design. We must design for change, so that when we need to, and we will
need to, it will be easier to maintain or evolve. This is something that, in
theory, we already know how to do, it is a principal that is achieved By using
techniques of “information hiding”, “abstraction”, “separation of concerns”,
“object orientation” and specific “design patterns”.

Another crucial step in preventing software aging is one thing that everyone
knows is important but nonetheless is practically never given the proper atten-
tion: documentation. Some argue that the code is the only necessary documen-
tation, but in a real world large system, with code scattered along thousands
of files, a document explaining at least the principals, objectives and how each
main process works is of the essence. Otherwise, developers will have a hard
time understanding the system from the source code, making the consequences
of the last section a realization.

Reviews are a further important requirement of the software engineering
process that we overlook. Parnas argues that in many other professions, such
as engineering, medicine, the need for reviews by other professionals are never
questioned. It is unquestionable that two heads think better than one. Thus,
reviews help assure a good design, in this case a good design for change. Without
it, we must hope that system’s main designer (or architect) had good insights
and produced a good design for change.
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4 Making the change

Parnas’ arguments and reasoning are sound and thorough. His proposed change
in paradigm, that software engineering should, from day one, focus on assuring
a long life of a system is indeed necessary for eliminating this large burden that
falls on our aging systems. Although we should also think about how, and if it
is possible to make this paradigm change.

The three changes that Parnas outlined, design for change, documentation
and reviews, are all things that we already know how to do. There has been
extensive researching and realworld applications of them, but some how they
don’t seem to stick. Unfortunately, today, if we are do design for change, docu-
ment extensively and apply thorough reviews, we are adding extra effort to the
project. This is the main reason for these practises not to hold, as they make
the short term cost higher and the first release will take longer to deploy.

It is inopportune, but a reality, that CEOs will choose time-to-market over a
strong and sound software system, otherwise, they might loose the opportunity.
Some CEOs will also prefer less a expensive system over one that takes longer
to age. Thus, in order to change the paradigm, we need to go from a short-term
view, to a long-term one, and this change must be done first by the ones holding
the cards and making the decisions. The change in paradigm from short-term to
long-term isn’t just for software engineering, but a change for the whole world,
a change that is largely psychological, and one that involves both less greed and
instantaneous retribution.

But there is still a solution for software engineering. Time-to-market, in
my opinion is the problem that needs to be tackled first. If we could engineer
slower aging systems in the same, or even less time than today, the market
would accept this, even if it is more expensive in the short-term, as surely they
will be less costly to maintain and evolve.

There are two main approaches to include design for change, documentation
and reviews in the software engineering process without increasing the neces-
sary effort or time. The first one is very broad and is related to evolving our
developping environments the facilitate these tasks, for example, automating
documentation and code generation, round-trip engineering, and collaboration
tools for reviews.

The second approach, which should be used together with the first approach,
involves making the software development process iterative and incremental,
where development is composed of a series of mini-cycles of requirements, de-
sign and implementation, and testing [2]. This way, it is possible to roll out
prioritized features, much as Agile development processes, in short periods of
time, instead of waiting for the first complete version of the system. Depending
of the time to roll out the first version, its concept might already be obsolete.

5 Conclusion

Indeed, as Parnas shows, aging is inevitable to software just as it is to us hu-
mans, as preventing to do so depends on planning for change, which depends on
predicting the future. Parnas proposes that software engineering should change
it’s perspective on the development of software systems, by applying specific
practices that would slow the aging of software.
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This critique argues that simply adding these practices today will not be
accepted by the market as they will increase the cost and time to roll out the
first release, and proposes two approaches to make this change acceptable. The
first one is creating tools to automate and facilitate these new efforts. The
second one is to roll out prioritized features is short periods of time, instead of
waiting for the first complete version of the system.
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