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Abstract

Welcome to the 27th ACM International Systems and Software Product Line Conference (SPLC 2023).
SPLC is a thriving ground for practitioners, researchers, and educators working in areas related to
systems and software product lines. With the increasing size and complexity of software, efficiently
supporting software processes becomes an extremely important task. SPLC 2023 acted as a venue fos-
tering knowledge exchange and learning about the state of the art in software product lines as well as
new practices, trends, innovations, insights from industrial applications, and new challenges.
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Welcome Message
Welcome to SPLC’23, the 27th ACM International Systems and Software Product Line Conference.
Looking back to the previous SPLC issues, the conference has been established as a thriving ground
for practitioners, researchers, and educators working in areas related to systems and software product
lines. With the increasing size and complexity of software, efficiently supporting software processes
becomes an extremely important task. SPLC’23 acted as a venue fostering knowledge exchange and
learning about the state of the art in software product lines as well as new practices, trends, innovations,
insights from industrial applications, and new challenges.

SPLC’23was held at Hitotsubashi Hall in Tokyo, Japan, fromAugust 28 to September 1, 2023. SPLC aims
at combining research excellence with industrial impact and relevance. Participants have been offered
a perfectly balanced conference program that includes high-quality basic research as well as industry
and SPL in practice papers combined with workshops, demonstrations and tools, challenge solutions, a
doctoral symposium, tutorials, journal-first papers, and three keynote talks. Moreover, SPLC’23 hosts
an Industry Variability Challenges Workshop, which brings practitioners and researchers together to
discuss the challenges regarding variability that companies are currently facing, and a panel on this
year’s special theme: Intelligent Software Product Lines. Following the conference, a special issue on
this theme will appear in Elsevier’s Journal of Systems and Software.

The conference received 101 submissions: 52 research papers, 10 research artifacts, 15 industry papers,
2 journal-first papers, 1 workshop proposal, 2 challenge solutions, 9 demonstration and tool papers, 3
doctoral proposals, 2 tutorials, and 5 workshop papers. Based on at least three reviews per submission
and after intensive discussions among the committee members, 20 research track papers (7 thereof as
short papers), and 7 industry and SPL in practice track papers (1 thereof as short paper) have been
selected for presentation at the conference (resulting in acceptance rates of 38% and 47%).

Special thanks go to keynote speakers David Benavides (University of Seville), Marianne Huchard (Uni-
versity of Montpellier), and Hideto Ogawa and Kentaro Yoshimura (Hitachi, Ltd.) who supported the
conference in terms of sharing their experiences, insights, and visions for future topics. We are also
grateful for the hard work of the program committee and track chairs which helped to assure a high-
quality conference. Furthermore, we want to thank the organizing team for contributing to the success
of the conference, including local chair, proceedings chair, finance/sponsors chair, student volunteers
chairs, registration chairs, publicity chairs, industry liaison chair, and web chair. Final thanks are due
to the sponsors, which include pure-systems, Hitachi, and ACM.

Sincerely,
Paolo Arcaini, Maurice H. ter Beek, Gilles Perrouin, Iris Reinhartz-Berger, Miguel R. Luaces, Christa
Schwanninger, Shaukat Ali, Mahsa Varshosaz, Angelo Gargantini, Stefania Gnesi, Malte Lochau, Laura
Semini, Ivan Machado, Silvia Regina Vergilio, Rick Rabiser, Tao Yue, Xavier Devroey, Mónica Pinto,
Hironori Washizaki, Lea Gerling, Jacob Krüger, Goetz Botterweck, Natsuko Noda, Fuyuki Ishikawa,
Mitsuhiro Kitani, TsutomuKobayashi, Yuta Yanagi, Xiao-Yi Zhang, Zhenya Zhang, Nobukazu Yoshioka,
and Stefan Klikovits
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Keynotes

Data-intensive product lines: embracing past results and new vari-
ability challenges

David Benavides – University of Seville

Abstract. In the realm of software product line engineering, featuremodels have been a cornerstone
for over three decades. As we enter a new era defined by the digital revolution, the value of data
across diverse application domains is becoming increasingly apparent. This paradigm shift towards
data-intensive environments poses fresh challenges that must be addressed through variability man-
agement. Data transformation, visualization, generation, and synthesis present ripe opportunities
for leveraging variability techniques. Moreover, the growing prominence of data-intensive prod-
uct lines emphasizes the need to adapt and innovate in this context. This keynote explores past
achievements and contributions while charting a course to embrace these novel variability chal-
lenges in data-intensive product lines. The convergence of variability knowledge and data-driven
applications can profoundly shape the future of software product line engineering.
provocative note: this text has been refined with the help of an LLMs

About David Benavides. Prof. David Benavides received the B.S. degree in information systems
from the Institute Superieur d’Electronique de Paris, France, in 2000, and the M.Sc. degree in com-
puter engineering and the Ph.D. degree in software engineering from the University of Seville, Spain,
in 2001 and 2007, respectively. He is currently a Full Professor with the University of Seville. He
received the SPL Most Influential paper award in 2017 for his 2005 paper on feature model analy-
sis that opened a new field of research. Also, Prof. Benavides received the most influential paper
award at VaMoS 2020 for his paper about FaMa, a Java tool for feature model analysis that has been
wildly used in academia and industry. In 2012, he served as PC chair at SPLC in Salvador, Brasil, and
from 2018 to 2022 he served as SPLC Steering Committee Chair. He has been more than 20 years
researching around software product lines and variability, both theoretically and practically. He is
the head of the Diverso Lab at the University of Sevilla.
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Chronicles of Concept lattices: Unveiling Structure in the Software
World

Marianne Huchard – Montpellier University

Abstract. Human activities, including software design, development, evolution and maintenance,
produce many datasets with various sizes and various degrees of data complexity. Many knowledge
discovery (KD) methods have been designed over the years. These methods aim to analyze this data,
identify knowledge patterns, classify, reason or produce new data. KD literature provides a diversity
of symbolic or statistical approaches that have different purposes, benefits and drawbacks. Formal
Concept Analysis (FCA) is a KDmethod which can help in the context of medium-sized and complex
data. Its purpose is to highlight an underlying structure composed of knowledge chunks (concepts)
and logical dependencies. It can support interactivity and explanation in a KD process. In this talk, I
will review the roots of FCA in lattice theory, several typical extensions for complex data and its links
with other KD approaches. I will approach the main obstacles in its usage and a few remediation
techniques. I will give a particular focus on the application of FCA to Software Engineering, a field
where it has been explored to address many different issues, like locating features, identifying design
patterns, class model reengineering or component classification. FCA has also been applied for years
in Software Product Line Engineering, e.g. for its ability to build clusters of products provided with
a symbolic description, to establish correspondences between several description spaces, or to shed
light on variability structuring. I will present a few representative research works in this domain and
I will outline opportunities for FCA in the future, in particular in synergy with other AI methods,
such as association rules or statistical machine learning.

About Marianne Huchard. Marianne Huchard is a full professor of Computer Science at Mont-
pellier University. She is currently responsible of the computer science department of the LIRMM
(Laboratory of Informatics, Robotics, and Microelectronics at Montpellier). She served as the gen-
eral chair of the IEEE/ACM International Conference on Automated Software (ASE) in 2018, as the
program co-chair of the international conference of Concept Lattices and their Applications (CLA)
in 2016, and in many scientific committees in software engineering conferences and Formal Concept
Analysis conferences. She received her Ph.D. on algorithmic questions connected to the manage-
ment of multiple inheritance in various object-oriented programming languages at the Montpellier
University. She is leading research work in Formal Concept Analysis (FCA) for more than 25 years.
She contributed to various aspects of FCA: efficient algorithms; the design of relational concept
analysis (RCA), a framework that extends FCA to multi-relational datasets; the connection between
RCA and other formalisms, such as propositionalization or description logics; methodology and ap-
plication of FCA to several domains, including environmental datasets, ontology engineering, and
as well software engineering (e.g. class model refactoring, component classification, extraction of
model transformation patterns, and software product lines).
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The 20-year journey of SPLE in Hitachi and the next

Hideto Ogawa and Kentaro Yoshimura – Hitachi, Ltd.

Abstract. Since the mid-2000s, HITACHI group have been engaged in research and development
to Software Product Line Engineering(SPLE). During this period, the utilization of software in var-
ious hardware products has increased dramatically, in line with the surge in digital appliances and
a shift in hardware control from circuits to software. Although software is more malleable than
hardware, this flexibility sometimes introduced complexities in management. To address this chal-
lenge, we started research on SPLE across various business divisions. HITACHI group has instituted
an organizational framework to promote a transformation in software development throughout the
business sectors. SPLE has been positioned as a key factor in this transformation, and activities
to promote SPLE have been undertaken, including the creation of guidelines, collection of cases,
conducting workshops and so on. The target products have been diverse, including home appli-
ances, large-scale network devices, and hardware control devices for automobiles, among others.
Additionally, we have conducted collaborative research on advanced SPLE technology with major
academic research institutions. Amidst these ongoing activities, generative AI has emerged on the
scene. HITACHI have a policy to utilize generative AI in various business scenes, including soft-
ware development. In this presentation, we will review our SPLE research and discuss the potential
applications of generative AI to software development.

About Hideto Ogawa. Hideto Ogawa received his Bachelor’s and Master’s degrees in Information
Engineering from Nagoya University, Japan, in 1994 and 1996. He then received Ph.D. in Informa-
tion Science from Japan Advanced Institute of Science and Technology, Japan, in 2015. He joined
Hitachi Ltd. and has been engaging in the field of software engineering research, including SPLE
and software testing. Currently Dr. Ogawa is a Distinguished Researcher at Hitachi, Ltd., Research
and Development group. Dr. Ogawa served as a Co-Chair for the APSEC (Asia Pacific Software
Engineering Conference) 2022 SEIP Track and he is also a director of the Information Processing
Society of Japan, contributing his expertise to both the industry and academia.

About Kentaro Yoshimura. Kentaro Yoshimura received his Bachelor’s and Master’s degrees in
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