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What is the best strategy for testing a large software system? If we have some historical information about
the system, we might be able to guess which source files will have the largest number of faults.
The ability to predict which files in a large software system are most likely to contain the largest numbers of
faults in the next release can be a very valuable asset. This talk will present work (done jointly with Thomas
Ostrand and Robert Bell) which used a negative binomial regression model and information on past faults,
changes and code characteristics extracted from several large industrial systems’ change management
repositories to predict the number of faults, for each file, in subsequent releases. Putting the files in
descending order of predicted faults and selecting the highest 20% showed the predictions to be extremely
accurate. These results have been used to make predictions for over 130 releases of 7 large systems
collectively representing about 40 years of field experience. The predictions correctly identify the vast
majority of the defects in all 7 systems.
Elaine Weyuker is an AT&T fellow doing software engineering research. Prior to moving to AT&T she was
a professor of computer science at NYU’s Courant Institute of Mathematical Sciences. Her research interests
currently focus on software fault prediction, software testing, and software metrics and measurement. In an
earlier life, Elaine did research in Theory of Computation and is the co-author of a book Computability,
Complexity, and Languages with Martin Davis and Ron Sigal.
Elaine is the recipient of the 2010 ACM President's Award, the ACM SIGSOFT Retrospective Impact Paper
Awards in 2009, the 2008 Anita Borg Institute Technical Leadership Award and 2007 ACM/SIGSOFT
Outstanding Research Award. She is also a member of the US National Academy of Engineering, an IEEE
Fellow, and an ACM Fellow. She has received IEEE’s Harlan Mills Award for outstanding software
engineering research, Rutgers University 50th Anniversary Outstanding Alumni Award, and the AT&T
Chairman’s Diversity Award as well has having been named a Woman of Achievement by the YWCA. She
is the chair of the ACM Women’s Council (ACM-W) and a member of the Executive Committee of the
Coalition to Diversify Computing.
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