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Assumptions and Design Rationale
David C. Brown
AI in Design Group, CS Dept., WPI, MA 01609, USA.

Software tends to need to be changed. It’s seen as malleable, as “soft”ware, and hence something that can
be changed easily.

This is an illusion, as software tends to be complex, both in terms of the structure, and the mapping of parts
to requirements, but also in terms of dependencies between parts of the system. Any change to a software
system can be dangerous, producing unexpected results, unless all that complexity is well understood, or
well controlled.

Even in those situations, there are still pitfalls. Design decisions are usually informed by a lot of informa-
tion. Some of it is given in the problem. Some of it comes from the best practices of the field, often
imposed as design standards. But some information comes from the experiences of the software’s design-
ers and implementors.

That experience suggests architectures to prefer in different situations, reliable/familiar algorithms and
methods to use, and ways to best represent and store data. With those preferences come assumptions.
Designers tend to assume “normal” situations. They tend to make assumptions about the match between
the current design situation and one where their chosen technique worked well before. They tend to make
incorrect abstractions across all the situations where a particular techniques worked well before, by assum-
ing that some key detail isn’t relevant. These assumptions are not deliberate, but a form of tacit knowledge
underlying expert skill, or are rarely stated tacit beliefs about things.

Hence, in order to support changes to software designs, there’s a need to make assumptions visible, as
changes can violate assumptions. If one could record assumptions, then they could be attached to design
decisions. Easier said than done, as most of the assumptions are made without knowing that they’ve been
made.

We need to find ways to infer and collect what assumptions are being made. The user needs to be warned
about their (possible) assumptions at design time, and records of the acknowledged assumptions need to be
attached firmly to the system.

Assumptions are just one part of the, usually hidden, reason for a design decision. A software engineer
could, in theory, provide an extensive and rich description about “why” different parts of the system look
the way they do: why a variable has that name, why it is type integer and not real, why a condition was
tested at that point, why some code was made into a module, and what tradeoffs were made.

This Design Rationale is hard to collect, mainly because that process is very intrusive. In addition, its value
is not immediately obvious, as up until now, retrieval of rationale at the time of change has been its main
use. Only altruistic users want to spend lots of effort with no obvious reward. However, if it could be rea-
soned with, to provide immediate feedback to the system developer about the consistency of the reasons
for design decisions, for example, then there would be much more motivation to supply the rationale, and
its collection would be easier.

Note that this all requires programmed systems to be tightly tied to the assumptions and other design ratio-
nale, so that “touching” some portion of the system automagically activates the associated meta-knowl-
edge. Software changes must be tightly associated with rationale changes.
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