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ABSTRACT

In this paper, we describe a variation of the Basili & Selby [1] and
Kamsties & Lott [2] experiments. Named [TonCode, this
experiment was conducted in the context of the Readers Project
[3], a collaborative research initiative on software defect detection
techniques supported by Brazil (CNPq) and US (NSF) research
agencies. This experiment aims to compare inspection and testing
techniques at code level. It extends previous experiments by
introducing incremental testing, composed of control flow, data
flow and mutation (error-based) criteria. Although data-flow and
mutation based criteria have been introduced, code reading
presented the best percentage of detected faults. On the other
hand, functional testing performed worst than incremental testing.
Moreover, the combination of any two techniques performed
better or equal to the techniques alone. Similar results were
obtained for defect isolation.

Categories and Subject Descriptors
D.2.4 [Testing and Debugging]: Code inspections, walk-
throughs and testing.

General Terms
Experimentation, Validation.
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1. INTRODUCTION

The task of choosing the best software engineering techniques,
methods and tools to achieve a set of quality goals under a given
scenario is not a simple endeavor. Experimental studies are
fundamental for executing cost-benefit analyses of software
engineering approaches. Based on empirical evidence, one can
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construct experience bases that provide qualitative and

quantitative data about the advantages and disadvantages of using -

these software engineering techniques, methods and tools, in
different sets and domains. According to Basili et al [4]
experimentation in Software Engineering is necessary because
hypotheses without proof are neither safe nor reliable as a
knowledge source. Replication is an important activity in this
scenario.

According to Fusaro et al [6], replicate means to reproduce as
faithfully as possible a previous experiment, usually run by other
researchers, in different environment and conditions. When the
results generated by a replication are coincident with the ones of
the original experiment, they contribute to strength the hypotheses
being studied. Otherwise, other parameters and variables should
be investigated.

This paper reports the results obtained in an experiment aimed at
comparing software inspection and testing techniques. This
experiment, here on named the ITonCode experiment, was based
on two previous experiments conducted by Basili & Selby [1] and
Kamsties & Lott [2]. The ITonCode experiment is not a
replication but rather an extension of the other studies. It adds
increasingly strict structural and mutation-based testing criteria to
the original Basili-Selby experiment, in an approach named
Incremental Testing.

The problem of conducting effective coordinated replications has
been addressed by the Readers Project, a collaborative research
effort to develop, validate and package reading techniques for
software defect detection through experimentation. This project,
supported by the Brazilian (CNPq) and American (NSF) national
research foundations, investigates techniques for software
document review in diverse technical and cultural settings [3]. It
is important to highlight that this experiment contributed to the
establishment of the Experimental Knowledge Sharing Model
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