IEEE TRANSACTIONS ON SOFTWARE ENGINEERING, VOL. 28, NO.2, FEBRUARY 2002

113

Guest Editors’ Introduction: 2000 International
Symposium on Software Testing and Analysis

Mary Jean Harrold, Member, IEEE Computer Society, and Antonia Bertolino

1 INTRODUCTION

HIS special section contains five papers from the 2000

International Symposium on Software Testing and
Analysis (ISSTA 2000). As we enter the third millennium,
we face many new and challenging problems in providing
efficient techniques and tools that help software engineers
develop high-quality software; research in software testing
and analysis addresses many of these problems. ISSTA
2000, which was held in Portland, Oregon, in August 2000,
brought together academics, industrial researchers, and
practitioners to exchange new ideas, problems, and experi-
ences related to how testing and analysis can reduce the
incidence of software failures and improve the overall
quality of the software.

The program for ISSTA 2000 consisted of research
papers, invited speakers, and a joint session with collocated
Third Workshop on Formal Methods in Software Practice
(Third FMSP). The Program Committee selected 17 regular
papers and four short papers from the 73 submitted papers.
These papers address many important testing and analysis
issues related to object-oriented software, component-based
systems, real-time systems, and database applications. The
program also had a number of papers that report empirical
studies on testing and analysis techniques. The ISSTA 2000
program also consisted of two invited presentations on
state-of-the-art and future directions: one on finite-state
verification by L.A. Clark and the other on testing software
components by C.H. Wittenberg. In the opening address,
Jon Pincus presented his experiences in developing and
deploying software tools and, in the joint address with
Third FMSP, D. Dill discussed model checking for Java
programs. The ISSTA Proceedings were published as ACM
SIGSOFT Software Engineering Notes, vol. 25, no. 5, Septem-
ber 2000.

Following the symposium, the committee selected seven
papers which represented the best of ISSTA 2000. Revised
versions of these papers underwent a second rigorous
review process that involved reviewers external to the
program committee. Of these, we accepted five papers for
this special section.
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2 THE ARTICLES

The selected papers span a range of topics in software
analysis and testing. The first paper is “Improving the
Precision of INCA by Eliminating Solutions with Spurious
Cycles” by S.F. Seigel and G.S. Avrunin. INCA is a finite-
state verification tool that can check properties of con-
current systems with very large state spaces. In exchange
for greater tractability, INCA accepts the possibility of
spurious results—reports about property violations that
cannot actually occur. Basically, INCA models a concurrent
system as a collection of communicating Finite State
Automata (FSAs), produces a system of equations and
inequalities specifying the execution flows over the FSAs
that would violate the property to be checked, and looks for
integer solutions to this system by using standard integer
linear programming methods. If a solution is found, this
could be a violation of the property, but, in some cases, it
could also correspond to no real execution. In the paper, the
authors explain the two possible causes for these incon-
clusive results and propose a technique for preventing one
of those causes: when spurious solutions correspond to
cycles not connected to the initial state and, hence, not
executable. Some preliminary experiments to assess the cost
of applying the method are also described.

In the paper “Verisim: Formal Analysis of Network
Simulations,” K. Bhargavan, C.A. Gunter, M. Kim, I. Lee,
D. Obradovic, O. Sokolsky, and M. Viswanthan present a
tool suite called Verisim that facilitates the formal analysis
of performance and correctness properties of network
protocols, using simulations. Verisim is obtained by the
integration of a popular network simulator tool, NS, with
the trace-checker component of the Java MaC (Monitoring
and Checking) framework. The authors illustrate the
application of Verisim to the AODV case study, that is,
the Ad Hoc On-Demand Distance Vector routing protocol
used in packet radio networks.

The paper “Requirements-Based Monitors for Real-Time
Systems,” by D.K. Peters and D.L. Parnas provides a formal
definition of a monitor—a system that observes the
behavior of another system (the target system) and checks
whether it conforms to the requirements. The monitor can
be used during testing (as an oracle) or in operation and the
observation can be done concurrently with the target
system execution or a posteriori on an execution record.
The behavior of the target system is represented by two sets
of environmental quantities, the monitored quantities and
the controlled quantities, respectively, both of which can be
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modeled as functions of time. Thus, monitors are suitable in
particular to analyze the behavior of real-time systems. The
authors discuss in detail how to design and implement
monitors for real-time systems and identify some necessary
conditions under which the monitors are proven to be
useful for the analysis task at hand.

The fourth paper, “Test Case Prioritization: A Family of
Empirical Studies” by S. Elbaum, A. Malishevsky, and
G. Rothermel, reports and discusses the empirical results
obtained from a set of controlled experiments and case
studies, aimed at investigating the usage of prioritization
techniques in regression testing. This paper builds on
previous empirical work which showed how the applica-
tion of some defined prioritization techniques can signifi-
cantly improve the fault detection rate. The present study
refines and complements the earlier findings by addressing
several additional questions concerning the generality or
vice versa, the specificity, of prioritization with regard to
the software version, the level of granularity at which
prioritization is applied (e.g., source code statements or
function), and the incorporation of predictors of fault
proneness into the prioritization technique. The empirical
observations provide several interesting implications for
both practitioners and researchers and, most importantly,
demonstrate that the selection of the most appropriate
prioritization technique or even the decision to adopt one
(as opposed to random ordering) depends on many factors
and is not obvious at all.

Finally, in “Simplifying and Isolating Failure-Inducing
Input,” A. Zeller and R. Hildebrandt present two versions
of an algorithm for simplifying and isolating the circum-
stances that caused an observed failure. More precisely, the
minimizing Delta Debugging algorithm (or ddmin) takes a
complex bug report and automatically extracts from it a
minimal test case such that every part of it is relevant in
reproducing the reported failure. This is clearly useful in
facilitating debugging and in grouping bug reports that
differ only in insignificant details. A generalization of
ddmin is also proposed, called the general Delta Debugging
algorithm, or dd, which can find the failure-inducing input
more efficiently as a difference between a successful test
case and a failing one. Examples illustrate the application of
the two algorithms to real-world case studies.

ISSTA is a biennial event. We invite you to attend the
next symposium, which will be held in Rome in July 2002
(collocated with the Workshop on Software Performance
(WOSP)). Information about ISSTA 2002 can be found at
http:/ /www iei.pi.cnr.it/ISSTA2002.
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