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Abstract—Quantum Software Engineering (QSE) is an emerg-
ing research area focused on developing software that runs on
quantum computers to solve complex problems. There has been
growing interest among researchers in the classical software
engineering community in devising methods for various phases
of quantum software development, including requirements engi-
neering, modeling and analysis, testing, debugging, and repair. As
QSE evolves, it will become increasingly important within classi-
cal software engineering as well, mainly because it will integrate
with classical software to create hybrid systems—combining both
classical and quantum software. This presentation proposal aims
to discuss QSE and advocate for its inclusion in the next Software
Engineering Body of Knowledge (SWEBOK) edition.

Index Terms—Software Engineering, Quantum Computing,
Quantum-Classical Software

I. PRESENTATION PROPOSAL

Quantum Computing (QC) is a computing paradigm that
uses quantum-mechanical principles with the goal of poten-
tially solving complex problems efficiently [1]. QC is expected
to benefit various application areas, including medicine, fi-
nance, and climate science. Moreover, it shows promise for
solving optimization problems, as early results on classical
software test optimization using quantum optimization algo-
rithms have already started to emerge [2], [3]. Irrespective
of the application, quantum software must be developed to
enable such applications to run on quantum computers. How-
ever, developing quantum software is challenging because QC
operates fundamentally differently from classical computing,
relying on features such as superposition and entanglement.
This calls for devising new methods, tools, and guidelines for
developing quantum software.

To devise the aforementioned methods, tools, and guide-
lines, Quantum Software Engineering (QSE) is emerging as a
field focused on building dependable quantum software for
quantum computers [4]. As interest in QSE grows within
the software engineering community and quantum computers
gain greater computational power, an increasing number of
methods for QSE are emerging [5], [6]. This covers sub-
areas such as requirements engineering, modeling and simula-
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tion, programming, testing, debugging, and repair. Moreover,
researchers have recognized that the initial applications of
quantum software will be hybrid, combining both classical
and quantum components. Some aspects of an application will
be implemented as classical software, while the rest will be
quantum.

Given the growing interest in the field, it is time to consider
including Quantum Software Engineering (QSE) as part of
the Software Engineering Body of Knowledge (SWEBOK).
Indeed, while some concepts of QSE are the same as in
classical SE, others are specific to quantum computing and
would require a separate treatment. In the last edition of
the SWEBOK [7], SE for AI has become part of the book,
recognizing the increasing importance of SE in developing AI-
based applications. We believe that a similar case should be
made for QSE, as developing quantum-based application will
increasingly demand the expertise of the SE community.

This presentation will first provide a brief introduction to
QSE, followed by an overview of key literature and major re-
search challenges across various areas. Lastly, it will advocate
for incorporating QSE into the next version of SWEBOK.
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