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= and morel Lynch and Garland have taken the idea of abstraction further. A dozen years
ago, Lynch developed a mathematical model that made it easier for
programmers to tell if a set of abstractions would make a distributed system
behave correctly. With this model, she and Garland created a computer
language programmers can use to write “pseudocode” that describes what a
program should do. With his students, Garland has also built tools to prove
that lower levels of abstractions relate correctly to higher levels and to
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simulate a program’s behavior before it is translated into an actual
programming language like Java. By directing programmers’ attention to many
more possible bug-revealing circumstances than might be checked in typical
software tests, the tools help assure that the software will always work
properly. Once software has been thus tested, a human can easily translate
the pseudocode into a standard programming language.

Not all computer scientists agree that it is possible to prove software error
free. Still, says Shari Pfleeger, a computer scientist for Rand in Washington,
DC, mathematical methods like Lynch and Garland’s have a place in software
design. “Certainly using it for the most critical parts of a large system would
be important, whether or not you believe you're getting 100 percent of the
problems out,” Pfleeger says.

While some groups have started working with Lynch and Garland’s software,
the duo is pursuing a system for automatically generating Java programs from
highly specified pseudocode. The aim, says Garland, is to “cut human
interaction to near zero” and eliminate transcription errors. Collaborator Alex
Shvartsman, a University of Connecticut computer scientist, says, “A tool like
this will take us slowly but surely to a place where systems are much more
dependable than they are today.” And whether we're boarding planes or going
to the hospital, we can all appreciate that goal. —Erika Jonietz
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