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Course description (min 150, max 300 words)
Quantum programming is an emerging area developed from the multidisciplinary research
on quantum computing and combines the idea of Quantum Mechanics, Mathematics and
Computer Science. The goal is to solve computational-hard problems in a reasonable
amount of time, and this new technology has a very wide space for application in Software
Engineering. Several are Software Engineering problems that require significant
computational effort to be solved or to find a sub-optimal solution. Just think to all the
proposed automatic techniques aiming to detect quality issues or to the entire area of
Search-based Software Engineering.
Therefore, the course will cover the main topics concerning Quantum Programming for
Software Engineering. Basics concepts of Quantum Computing will initially be provided, and
then the different types of Quantum Programming Languages will be analyzed. This is
essential to be able to discuss during the course of the main existing programming
infrastructure for developing quantum software; the differences of developing conventional
and quantum software regarding the development phases; and which are the domain in
which quantum software is more aligned to.
The theoretical lectures will be supported by practical cases to directly apply the theory in a
quantum software development in the context of software engineering domain but also in a
variety of application domains.

Course period
February - March 2024

SSD
ING-INF/05

Course References
[1] Manuel A. Serrano, Ricardo Pérez-Castillo, Mario Piattini. Quantum Software Engineering.
Springer Cham. e-Book ISBN: 978-3-031-05324-5 Published: 12 October 202.
https://doi.org/10.1007/978-3-031-05324-5

Credits and Hours
2 lectures credits, (8 hours per credit), for a total of 16 hours.

Exam Modality
Two alternatives are available to the student to pass this exam:

https://serlab.di.uniba.it/


1) Oral presentation. Students depeen and present a topic on quantum programming for
software Engineering discussed during the course.

2) Project. Students will implement and experimentally validate a Quantum
Programming technique for software development. Projects can be done in groups
of 1-3 students, depending on the complexity of the technique.

Teacher CV
Attach or link a max 3 pages CV. - attachment
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Barletta Vita Santa 
Department of Computer Science, University of Bari Aldo Moro  

Via E. Orabona, 4, 70125 Bari – Italy 
 
 

Current Position 

Assistant Professor (RTD-A) researcher at the Department of Computer Science, University of Bari 
Aldo Moro, with the research project “Quantum Software Engineering”.  

Research Area 

Vita Santa Barletta is a member of SERLAB research laboratory (serlab.di.uniba.it) at the Department 
of Computer Science, University of Bari Aldo Moro. Her research interests include quantum compu-
ting, quantum software engineering, secure software engineering, secure project management and 
cyber security. 
She starts her research in November 2017 with the Ph.D in Computer Science, investigating tools, 
methods and techniques for secure software project management along three dimensions: (i) Organ-
izational, definition of new organizational models and structures that contribute to the development 
of "secure systems"; (ii) Process groups and knowledge areas, definition of new processes or 
knowledge areas for secure project management; (iii) Tools and techniques, definition of tools and 
techniques for secure project management and best practices for the design, development and deploy-
ment of secure services. The research produces several papers enabling scientific and industrial col-
laborations, such as the IBM Security internship. In addition, the results of this period in the industry 
are presented at International Conference “Cybertech 2019” in Tel Aviv, and in the Report CLUSIT 
(Associazione Italiana per la Sicurezza Informatica). 
Moreover, the security factor is also being investigated on quantum technologies, leading to the ini-
tiation of further research activities on Quantum Software Security with the Alarcos research group 
at the University of Castilla La-Mancha. The goal is to define methods, tools and techniques to be 
able to fully exploit the potential of Quantum Computing in software development, also in accordance 
with the principles of the “Talavera Manifesto for Quantum Software Engineering and Programming” 
and in particular to “Security and Privacy by Design”. It is necessary to investigate the evolution of 
major software development methods and the impact that software development techniques based on 
Quantum Computing will have on different domains.  
For this reason, currently, her research aims to investigate the effectiveness of quantum programming 
in improving security in the automotive domain. To this aim, several initiatives have been established 
including a doctoral project in which Vita Santa Barletta is a co-tutor. The research goals are to ana-
lyze the attacks that can be conducted on in-vehicle and out-vehicle with the purpose to evaluate the 
security of critical components; to investigate, implement, and evaluate new methodologies to in-
crease the security and robustness of vehicles. 
 
Education 

• February 2021 - Ph.D in Computer Science at the Department of Computer Science, University 
of Bari Aldo Moro. Title: “Secure Project Management”. Advisor: Prof. Danilo Caivano. 

• July 2017 - MSc in Computer Science, University of Bari Aldo Moro with full marks and honors. 
• July 207 - Short master in Cybersecurity, University of Bari Aldo Moro. 
• March 2014 - BSc in “Informatica e Comunicazione Digitale”, University of Bari Aldo Moro 

with full marks and honors. 

 



Barletta Vita Santa – Curriculum Vitae 

 
2 

Professional Experience 

July 2021 – Juanary 2022 Post-Doctoral Reaserch at the Department of Computer Science, University 
of Bari Aldo (Asssegno di ricerca – ING-INF/05). Project title: “Quantum Software Security”. Advi-
sor: Prof. Danilo Caivano. 

A.A. 2019-2020 / 2020-2021 Contract Professor at the Department of Computer Science, University 
of Bari Aldo. Course: “Organizzazione Aziendale”, Master degree in “Sicurezza Informatica”.  

Organizing committee 

• CSE4IA 2023 – Co-organizer of the 1st International Workshop on Cyber Security Education for 
Industry and Academia, co-located in IS-EUD 2023 

• QP4SE 2022 – Co-organizer of the 1st International Workshop on Quantum Programming for 
Software Engineering, co-located with ESEC/FSE 2022 

• INTERACT 2021 - Student Volunteer Co-Chairs of the 18th International Conference on Human-
Computer Interaction 

• ESEM 2021 - Virtualization Co-Chair of the 15th Empirical Software Engineering and Measure-
ment 

• ESEM 2020 - Website Co-Chairs of the 14th Empirical Software Engineering and Measurement 

Program committee 

• INTERACT 2023, International Conference on Human-Computer Interaction 
• SEKE 2023 – 2022 – 2021 - 2020, International Conference on Software Engineering & 

Knowledge Engineering 
• MUM 2021 - 2022, International Conference on Mobile and Ubiquitous Multimedia 
• PROFES 2019, International Conference on Product-Focused Software Process Improvement 

Teaching  

• Organizzazione Aziendale - Master Degree in “Sicurezza Informatica”, Department of Computer 
Science, Universiity of Bari Aldo Moro 

o Academic years 2022/2023 - 2021/2022 – 2020/2021 – 2019/2020 
• Ingegneria del Software, A-L (2 CFU) – Bachelor Degree in “Informatica e Tecnologie per la 

Produzione del Software”, Department of Computer Science, University of Bari Aldo Moro 
o Academic year 2022/2023 

• Ingegneria del Software, M-Z (2 CFU) – Bachelor Degree in “Informatica e Tecnologie per la 
Produzione del Software”, Department of Computer Science, University of Bari Aldo Moro 

o Academic year 2022/2023 
• Secure Software Engineering (2CFU) – Master Degree in Computer Science – Curriculum Secu-

rity Engineering, Department of Computer Science, Universiity of Bari Aldo Moro 
o Academic year 2022/2023 

• Cyberchallenge.IT – organized by the CINI Cybersecurity National Laboratory – University of 
Bari Aldo Moro. 

o Academic years 2022/2023 - 2021/2022 
Reviewer 

• IEEE Transactions on Knowledge and Data Engineering (Journal) 
• Behavior & Information Technology (Journal) 
• Springer - Software Quality Journal 
• MDPI Applied Sciences – Open Access Journal  
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• Advances in Human-Computer Interaction (Journal) 
• INTERACT 2021: International Conference on Human-Computer Interaction 
• HEALTHINF 2021: International Conference on Health Informatics 
• NordiCHI 2020: Nordic Conference on Human-Computer Interaction 
• ECIS 2020: European Conference on Information Systems 
• HCSE 2020: International Conference on Human-Centered Software Engineering 
• AVI 2020: International Conference on Advanced Visual Interfaces 
• INTERACT 2019: International Conference on Human-Computer Interaction  
• Project Management: Driving Complexity 3rd PMI® Italian Academic Workshop  

Publications 

List of main publications in the secure software engineering and quantum security software. 
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