September 15, 2003

GrammaTech Awarded NSF Research Grant to Develop Aspect-
Oriented Unit Testing Solution

Ithaca, NY -- GrammaTech, Inc. announced today that it has been awarded a $496,406 Small Business
Innovative Research (SBIR) Program Phase Il grant by the National Science Foundation. Under the terms of
the agreement, GrammaTech will develop an aspect-oriented unit testing solution.

As software systems become more complicated, the problem of testing them effectively gets harder. Unit
testing is a methodology for testing small parts of an application independently of whatever application uses
them. Unit testing is important, but it is time consuming and tedious to write unit tests. Furthermore, it is
especially difficult to write unit tests that model the pattern of usage of the application they will be used in. It
is common for an application to expose a bug in a module that the unit tests for that module missed entirely.
A better approach is to monitor the application as it runs its regression tests, and to capture the events at the
boundaries of the module of interest. This log of events can then be replayed to a test harness that
exercises the module independently of the environment in which it was originally tested.

A system for implementing this strategy needs to analyze the application code, identify the sites that
constitute the boundaries of the module, and then essentially rewrite the application code to capture
occurrences of such events and log them to a file. If built from scratch, such a system would be highly
complicated and expensive to produce. Fortunately, a system can be built by leveraging work done in a field
of computing that addresses just this issue--the field of Aspect-Oriented Programming.

Aspect-Oriented Programming (AOP) addresses the problem of separation of concerns in programs. An
aspect is defined as a crosscutting property of a program. For example, an aspect might be the property that
states that all exceptions must be logged to a file. Traditional programming methodologies require that the
code to implement the aspect be replicated everywhere the aspect should be enforced. This makes it
tedious and time consuming to do in the first place, or to modify after the fact. AOP is novel because it
allows the user to specify the aspect in one location, independently of the target code. An aspect weaver is
software that then merges the aspect with the original code.

The unit test problem is one that is well suited to AOP. Roughly speaking, the aspect would specify that all
events at the boundary of a module, e.g., a call to a method of a class in that module, would be logged to a
file. The weaver would insert the code to do the logging into the application. Then, when the application is
run with its own test data, its input and output to the module would be captured.

ABOUT GRAMMATECH GrammaTech was founded in 1988 to design, develop, and market language-
based productivity tools for software engineers. The company has an active research agenda sponsored by
the Defense Advanced Research Projects Agency (DARPA), the National Science Foundation (NSF), the Air
Force Research Laboratory (AFRL), the Missile Defense Agency (MDA), the National Institute of Standards
and Technology(NIST) and the National Aeronautics and Space Administration (NASA). The company has
conducted previous research on dependence graphs, formal methods, and language-based programming,
and has successfully transitioned its research into commercial software tools. GrammaTech currently
markets CodeSurfer, a software-understanding tool, Ada-ASSURED, a language-sensitive editor, Ada-
Utilities, a language-sensitive toolset for project-wide quality and standards auditing, and the Synthesizer
Generator, a tool for developing language-sensitive program-development environments. These products
are available directly from GrammaTech. Additional information is available on the Internet at
www.grammatech.com.

For more information contact Mark Zarins at GrammaTech, 317 N. Aurora St., Ithaca, NY 14850. Phone:
607-273-7340 EXT:22. Fax: 607-273-8752. E-mail: mzarins@grammatech.com




