
Thus, Nonstandard Analysis provides a ‘more computable’ framework for calcu-
lus and physics. Similar results are available for Bishop’s ‘constructive’ analysis
([1, 6]).
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Computer-aided design of bridges and integrated circuits, the long established
mapping of computable functions onto recursive functions, and the fundamental
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role of computer simulations in the verification of models and theories in physics,
chemistry, and biology are examples on how ubiquitous the concepts and the in-
struments of computer science have become in the fields of engineering, math-
ematics, and natural sciences. Despite such spread and versatility in scientific
applications, the scientific status of computer science is still in question.

Computer science has been considered as the science of computers and related
phenomena [7], thus supporting the conception of computer science as artificial
science [9], namely an empirical study of the phenomena connected to com-
puters viewed as artifacts. Contrary to such empirical interpretation, computer
science has elsewhere been conceived as the study of theoretical notions, such
as information and algorithms [2]. These concepts play a central role also in the
work of Peter Denning, who advocates the scientific character of the discipline
by shifting the focus from computers to computation and considering the latter
as a domain distinguished from and with equal status as physics, society, and bi-
ology [3]. As these domains are the subject of physical, social, and life sciences,
respectively, so is computation the topic of a specific science, namely, computing.
Although agreeing with the author in considering computation as fundamental
in his endeavors, we adopt an orthogonal point of view, searching for scientific
legitimation not in the content of the discipline, but in its methodology.

If one of the defining criteria of scientific activity is experimental method, ac-
cording to the empirical sciences’ tradition, firstly we need to determine which
of the applications of computer science can be legitimately viewed as experi-
mental activity. Undoubtedly, in such analysis we need to take into account the
debate on the status and the role of scientific experiments that has been going
on in philosophy of science [8]. Then, we intend to understand the contribution
of these experiments to the empirical nature of computer science, by using them
as means to determine the position of this discipline with respect to the ones
traditionally recognized as experimental.

There are two ways to interpret the activities of computer scientists as experi-
ments:

• Programs (e.g. the above-mentioned computer simulations) are used as
experiments to provide new data about physical systems, like atoms or
galaxies, that are difficult or even impossible to investigate with direct
observation [4];

• Iterated computer-based procedures can be used to arbitrate between
competing models or hypotheses that are not dealing with a physical or
social phenomenon, but with entities that are intrinsically related to com-
puter science, like algorithms and programs.

We consider the former case as out of our scope: it provides an instrumental
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view of computer science as infra-science, according to which the discipline pro-
vides new and better instruments for experimentation in the existing sciences.
From this perspective, a computer simulation of a galaxy is an up-to-date exper-
iment in astrophysics, but provides no support in analyzing the scientific status
of computer science.

Instead, we focus on the latter activities, aimed at working with topics within the
scope of computer science, meant as the discipline of automatic computation and
information processing. Although in computer science, and computer engineer-
ing, the activities called experiments share some common features, there are
also impressive differences that make it difficult to have a common definition
of experiment. If we consider algorithms, a certain level of rigor in conducting
experiments can be evidenced [5], as some principles of experimental method-
ology, such as comparison, reproducibility, and repeatability, are concretely de-
clined. For instance, in software engineering and software testing in particular,
pieces of code are empirically probed following standardized procedures that
run them on a set of preselected input values and compare the results with the
expected outcome, to search for conditions under which the examined items do
not function properly [6]. Still, there exist other subfields of computer science,
like autonomous mobile robotics, in which experimentation has not yet reached
a comparable level of maturity. Despite the recognized importance of experi-
mental approaches, these ideas have not yet become really part of the current
practice, due to the weak awareness of experiments as fundamental elements in
the development of a robotic system [1].

The examples above show a certain degree of heterogeneity when speaking of
experiments in computer science. Rather than a single experimental method,
computer science is characterized by different methodologies for each subfield,
where experiments are performed not to confirm a general theory, but to test
whether a given system works appropriately. Our working plan is to analyze the
production of artifacts in the form of algorithms and programs, and focus on the
experimental side of this process, searching for common features in the several
subfields of the discipline. We aim at shedding some light on the possibility, de-
spite their significant differences, to individuate general experimental principles
in the subfields of computer science in the direction of a more rigorous approach
typical of mature scientific disciplines.
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Mechanical brain in the XIX century: Logical machines of Alfred Smee
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In the middle of the XIX century the reputed English scientist Alfred Smee (1818-
1877) developed the theory, which he called electrobiology. Its purpose was
to study the effect of electrical phenomena on the functioning of the human
body. Smee was primarily interested in the connection of electrical stimulation
of the nervous system and brain work. Later his research in this area became
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