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Preface

On behalf of the SPICE 2017 Conference Organizing Committee we are proud to
present the proceedings of the 17th International Conference on Software Process
Improvement and Capability Determination (SPICE 2017), held in Palma, Spain,
during October 4–5, 2017.

The SPICE project was started in 1993 to support the development of an interna-
tional standard for software process assessment. The work of the project eventually led
to the finalization of ISO/IEC 15504 – Process Assessment, and its complete publi-
cation represented a climax for the work of the project. The standardization effort
continues, with the publication of the first documents in the new ISO/IEC 330xx family
of standards on process assessment.

As part of its charter to provide ongoing publicity and transition support for the
emerging standard, the project organized a number of SPICE workshops and seminars,
with invited speakers drawn from project participants. These have now evolved to a
sustainable set of international conferences with broad participation from academia and
industry with a common interest in model-based process improvement. This was the
17th in the series of conferences organized by the SPICE User Group to increase
knowledge and understanding of the International Standard and of the technique of
process assessment.

The conference program featured invited keynote talks, research papers, and
industry experience reports on the most relevant topics related to software process
assessment and improvement; a significant focus this year was on detailed studies of
aspects of process implementation, assessment, and improvement, and the expansion in
the range and variety of relevant process models. Members of the Program Committee
selected the papers for presentation following a peer review process.

SPICE conferences have a long history of attracting attendees from industry and
academia. This confirms that the conference covers topics that are up to date, important,
and interesting. SPICE 2017 offered a unique forum for industry and academic pro-
fessionals to discuss their needs and ideas in the area of process assessment and
improvement and in related aspects of quality management.

On behalf of the SPICE 2017 Conference Organizing Committee, we would like to
thank all participants. Firstly all the authors, whose quality work is the essence of the
conference, and the members of the Program Committee, who helped us with their
expertise and diligence in reviewing all of the submissions. As we all know, organizing
a conference requires the effort of many individuals. We also wish to thank all the
members of our Organizing Committee, whose work and commitment were invaluable.

October 2017 Antonia Mas
Antoni Mesquida

Rory V. O’Connor
Terry Rout

Alec Dorling



Organization

General Chair

Alec Dorling Impronova AB, Sweden

Program Co-chairs

Terry Rout Griffith University, Australia
Antonia Mas University of the Balearic Islands, Spain

Local Organizing Co-chairs

Antoni Mesquida University of the Balearic Islands, Spain
Milos Jovanovic University of Novi Sad, Serbia

Industry Chair

Tomas Schweigert SQS, Germany

Proceedings Chair

Rory V. O’Connor Lero, Dublin City University, Ireland

Program Committee

Béatrix Barafort Luxembourg Institute of Science and Technology,
Luxembourg

Luigi Buglione Engineering Ingegneria Informatica SpA, Italy
Aileen Cater-Steel University of Southern Queensland, Australia
Melanie Cheong Macquarie Telecom Group, Australia
Gerhard Chroust University of Southern Queensland, Australia
Paul M. Clarke Lero, Dublin City University, Ireland
François Coallier Ecole de technologie Superieure, Canada
Antonio Coletta Qual. IT. Consulting, Italy
Onur Demirors Middle East Technical University, Turkey
Fabrizio Fabbrini Italian National Research Council, Italy
Dennis Goldenson Software Engineering Institute, USA
Christiane Gresse von

Wangenheim
Federal University of Santa Catarina, Brazil

Victora Hailey VHG Corporation, Canada
Linda Ibrahim Enterprise SPICE, USA
Jørn Johansen Whitebox, Denmark



Ravindra Joshi Whitebox, Denmark
Ho-Won Jung Korea University, South Korea
Giuseppe Lami National Research Council, Italy
Marion Lepmets SoftComply, Ireland
Catriona Mackie BT, UK
Antonia Mas Pichaco Universidad de les Illes Balears, Spain
Fergal McCaffery Dundalk Institute of Technology, Ireland
Tom McBride University of Technology Sydney, Australia
Antoni Mesquida Universidad de les Illes Balears, Spain
Antanas Mitasiunas Vilnius University, Lithuania
Takeshige Miyoshi Miyoshi Art of Software Process Inc., Japan
Risto Nevalainen FiSMA Association, Finland
Mark Paulk The University of Texas at Dallas, USA
Saulius Ragaisos Vilnius University, Lithuania
Alain Renault Luxembourg Institute of Science and Technology,

Luxembourg
Patricia

Rodriguez-Dapena
SoftWcare SL, Spain

Clenio Salviano CenPRA, Brazil
Jean-Martin Simon CGI Business Consulting, France
Fritz Stallinger Software Competence Center, Austria
Timo Varkoi Spinet Oy, Finland
Bharathi Vijayakumar Wipro Technologies, India
Larry Wen Griffith University, Australia
Murat Yilmaz Çankaya University, Turkey

Local Organizing Committee

Antonia Mas University of the Balearic Islands, Spain
Antoni Mesquida University of the Balearic Islands, Spain
Milos Jovanovic University of Novi Sad, Serbia

Acknowledgments

The conference organizers wish to acknowledge the assistance and support of the
SPICE User Group, the SPICE 2017 Program Committee, and the reviewers in
contributing to a successful conference.

VIII Organization



Contents

SPI in Agile Approaches

NDT-Agile: An Agile, CMMI-Compatible Framework
for Web Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Carlos J. Torrecilla-Salinas, Tatiana Guardia, Olga De Troyer,
Manuel Mejías, and Jorge Sedeño

DevSecOps: A Multivocal Literature Review . . . . . . . . . . . . . . . . . . . . . . . 17
Håvard Myrbakken and Ricardo Colomo-Palacios

Towards the Development of a Sequential Framework for Agile Adoption . . . 30
Miloš Jovanović, Antoni-Lluís Mesquida, Antònia Mas, and Bojan Lalić

SPI in Small Settings

Comparing SPI Survival Studies in Small Settings . . . . . . . . . . . . . . . . . . . 45
Xabier Larrucea and Izaskun Santamaria

Assessment Model for HCI Practice Maturity in Small and Medium
Sized Software Development Companies . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Abiodun Ogunyemi, David Lamas, Jan Stage, and Marta Lárusdóttir

Cultural Issues and Impacts of Software Process in Very Small
Entities (VSEs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Tatsuya Nonoyama, Lian Wen, Terry Rout, and David Tuffley

SPI and Assessment

The Maturity of Usability Maturity Models . . . . . . . . . . . . . . . . . . . . . . . . 85
Carmen L. Carvajal and Ana M. Moreno

Comparative Study of Cybersecurity Capability Maturity Models . . . . . . . . . 100
Angel Marcelo Rea-Guaman, Tomás San Feliu, Jose A. Calvo-Manzano,
and Isaac Daniel Sanchez-Garcia

The Evolution of the TIPA Framework: Towards the Automation
of the Assessment Process in a Design Science Research Project . . . . . . . . . 114

Béatrix Barafort, Anup Shrestha, and Stéphane Cortina

Development of an Assessment Model for Industry 4.0: Industry 4.0-MM . . . 128
Ebru Gökalp, Umut Şener, and P. Erhan Eren

http://dx.doi.org/10.1007/978-3-319-67383-7_1
http://dx.doi.org/10.1007/978-3-319-67383-7_1
http://dx.doi.org/10.1007/978-3-319-67383-7_2
http://dx.doi.org/10.1007/978-3-319-67383-7_3
http://dx.doi.org/10.1007/978-3-319-67383-7_4
http://dx.doi.org/10.1007/978-3-319-67383-7_5
http://dx.doi.org/10.1007/978-3-319-67383-7_5
http://dx.doi.org/10.1007/978-3-319-67383-7_6
http://dx.doi.org/10.1007/978-3-319-67383-7_6
http://dx.doi.org/10.1007/978-3-319-67383-7_7
http://dx.doi.org/10.1007/978-3-319-67383-7_8
http://dx.doi.org/10.1007/978-3-319-67383-7_9
http://dx.doi.org/10.1007/978-3-319-67383-7_9
http://dx.doi.org/10.1007/978-3-319-67383-7_10


A SPICE-Based Maturity Model for the Governance and Management
of Green IT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

J. David Patón-Romero, Moisés Rodríguez, and Mario Piattini

A Multi-layer Representation Model for the ISO/IEC 33000 Assessment
Framework: Analysing Composition and Behaviour. . . . . . . . . . . . . . . . . . . 156

Alvaro Fernández Del Carpio

SPI and Models

Applying Agent-Based Simulation to the Improvement of Agile
Software Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

Nuria Hurtado, Mercedes Ruiz, Cristina Capitas, and Elena Orta

An Exploratory Study on Usage of Process Mining in Agile
Software Development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Sezen Erdem and Onur Demirörs

A Formalization of the ISO/IEC 15504: Enabling Automatic Inference
of Capability Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

Diogo Proença and José Borbinha

A Model-Driven Proposal to Execute and Orchestrate Processes: PLM4BS . . . . 211
Julián Alberto Garcia-Garcia, Ayman Meidan,
Antonio Vázquez Carreño, and Manuel Mejias Risoto

An Axiom Based Metamodel for Software Process Formalisation:
An Ontology Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

Edward Kabaale, Lian Wen, Zhe Wang, and Terry Rout

Towards a Semi-automated Tool for Interoperability Assessment:
An Ontology-Based Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

Gabriel S.S. Leal, Wided Guédria, Hervé Panetto, and Erik Proper

SPI and Functional Safety

How Does Scrum Conform to the Regulatory Requirements Defined
in MDevSPICE®? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

Özden Özcan-Top and Fergal McCaffery

Testing in Automotive SPICE and TestSPICE: Synergies and Benefits . . . . . 269
Tomas Schweigert and Klaudia Dussa-Zieger

Deep Learning in Automotive: Challenges and Opportunities . . . . . . . . . . . . 279
Fabio Falcini and Giuseppe Lami

X Contents

http://dx.doi.org/10.1007/978-3-319-67383-7_11
http://dx.doi.org/10.1007/978-3-319-67383-7_11
http://dx.doi.org/10.1007/978-3-319-67383-7_12
http://dx.doi.org/10.1007/978-3-319-67383-7_12
http://dx.doi.org/10.1007/978-3-319-67383-7_13
http://dx.doi.org/10.1007/978-3-319-67383-7_13
http://dx.doi.org/10.1007/978-3-319-67383-7_14
http://dx.doi.org/10.1007/978-3-319-67383-7_14
http://dx.doi.org/10.1007/978-3-319-67383-7_15
http://dx.doi.org/10.1007/978-3-319-67383-7_15
http://dx.doi.org/10.1007/978-3-319-67383-7_16
http://dx.doi.org/10.1007/978-3-319-67383-7_16
http://dx.doi.org/10.1007/978-3-319-67383-7_17
http://dx.doi.org/10.1007/978-3-319-67383-7_17
http://dx.doi.org/10.1007/978-3-319-67383-7_18
http://dx.doi.org/10.1007/978-3-319-67383-7_18
http://dx.doi.org/10.1007/978-3-319-67383-7_19
http://dx.doi.org/10.1007/978-3-319-67383-7_19
http://dx.doi.org/10.1007/978-3-319-67383-7_19
http://dx.doi.org/10.1007/978-3-319-67383-7_20
http://dx.doi.org/10.1007/978-3-319-67383-7_21


A Proposed Approach to the Revision of IEC 80001-1 Following Annex SL . . . . 289
Silvana Togneri MacMahon, Todd Cooper, and Fergal McCaffery

SPI in Various Settings

Enterprise SPICE Extension for Smart Specialization Based
Regional Innovation Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305

Michael Boronowsky, Ieva Mitasiunaite-Besson, Antanas Mitasiunas,
David Wewetzer, and Tanja Woronowicz

Developing an Integrated Risk Management Process Model for IT
Settings in an ISO Multi-standards Context . . . . . . . . . . . . . . . . . . . . . . . . 322

Béatrix Barafort, Antoni-Lluís Mesquida, and Antònia Mas

A Framework for Assessing Organisational IT Governance, Risk
and Compliance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337

Mikhel Vunk, Nicolas Mayer, and Raimundas Matulevičius

A Process Reference Model and A Process Assessment Model to Foster
R&D&I Management in Organizations: MGPDI . . . . . . . . . . . . . . . . . . . . . 351

Kival Chaves Weber, Cristina Filipak Machado,
Renato Ferraz Machado, Ana Liddy Magalhães,
Ana Marcia Debiasi Duarte, Maria Teresa Villalobos Aguayo,
Cristiano Schwening, Rosane Melchionna, and José Antonio Antonioni

SPI and Gamification

Gamification for Improving IT Service Incident Management . . . . . . . . . . . . 371
Elena Orta, Mercedes Ruiz, Alejandro Calderón, and Nuria Hurtado

A Systematic Investigation into the Use of Game Elements in the Context
of Software Business Landscapes: A Systematic Literature Review . . . . . . . . 384

Serhan Olgun, Murat Yilmaz, Paul M. Clarke, and Rory V. O’Connor

Coverage of the ISO 21500 Standard in the Context of Software Project
Management by a Simulation-Based Serious Game . . . . . . . . . . . . . . . . . . . 399

Alejandro Calderón, Mercedes Ruiz, and Rory V. O’Connor

SPI Case Studies

Exploration of a Practical Approach for Assessing the Measurement
Capability of Software Organizations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

Murat Salmanoğlu, Onur Demirörs, Ahmet Coşkunçay, and Ali Yıldız

SPICE in the Real World: Success for Large Infrastructural Projects
with ISO/IEC 15504 Part 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430

Dirk Pfauder, Tomas Schweigert, and Paul Hendriks

Contents XI

http://dx.doi.org/10.1007/978-3-319-67383-7_22
http://dx.doi.org/10.1007/978-3-319-67383-7_23
http://dx.doi.org/10.1007/978-3-319-67383-7_23
http://dx.doi.org/10.1007/978-3-319-67383-7_24
http://dx.doi.org/10.1007/978-3-319-67383-7_24
http://dx.doi.org/10.1007/978-3-319-67383-7_25
http://dx.doi.org/10.1007/978-3-319-67383-7_25
http://dx.doi.org/10.1007/978-3-319-67383-7_26
http://dx.doi.org/10.1007/978-3-319-67383-7_26
http://dx.doi.org/10.1007/978-3-319-67383-7_27
http://dx.doi.org/10.1007/978-3-319-67383-7_28
http://dx.doi.org/10.1007/978-3-319-67383-7_28
http://dx.doi.org/10.1007/978-3-319-67383-7_29
http://dx.doi.org/10.1007/978-3-319-67383-7_29
http://dx.doi.org/10.1007/978-3-319-67383-7_30
http://dx.doi.org/10.1007/978-3-319-67383-7_30
http://dx.doi.org/10.1007/978-3-319-67383-7_31
http://dx.doi.org/10.1007/978-3-319-67383-7_31


The Role of International Standards to Corroborate Artefact Development
and Evaluation: Experiences from a Design Science Research Project
in Process Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 438

Anup Shrestha, Aileen Cater-Steel, Mark Toleman, and Terry Rout

Strategic and Knowledge Issues in SPI

The Impact of Situational Context on the Software Development
Process – A Case Study of a Highly Innovative Start-up Organization . . . . . . 455

Gerard Marks, Rory V. O’Connor, and Paul M. Clarke

Aspects You Should Consider in Your Action Plan When Implementing
an Improvement Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467

Peter H. Carstensen and Otto Vinter

Exploring Knowledge Loss in Open Source Software (OSS) Projects . . . . . . 481
Mehvish Rashid, Paul M. Clarke, and Rory V. O’Connor

Education Issues in SPI

Relating Student, Teacher and Third-Party Assessments
in a Bachelor Capstone Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499

Vincent Ribaud and Vincent Leilde

Evaluation Model of PRO2PI-WORK4E Method for Teaching
Software Process Improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507

Clenio F. Salviano

Towards a Strategy for Process Improvement Education and Training . . . . . . 522
Linda Ibrahim and Antanas Mitasiunas

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529

XII Contents

http://dx.doi.org/10.1007/978-3-319-67383-7_32
http://dx.doi.org/10.1007/978-3-319-67383-7_32
http://dx.doi.org/10.1007/978-3-319-67383-7_32
http://dx.doi.org/10.1007/978-3-319-67383-7_33
http://dx.doi.org/10.1007/978-3-319-67383-7_33
http://dx.doi.org/10.1007/978-3-319-67383-7_34
http://dx.doi.org/10.1007/978-3-319-67383-7_34
http://dx.doi.org/10.1007/978-3-319-67383-7_35
http://dx.doi.org/10.1007/978-3-319-67383-7_36
http://dx.doi.org/10.1007/978-3-319-67383-7_36
http://dx.doi.org/10.1007/978-3-319-67383-7_37
http://dx.doi.org/10.1007/978-3-319-67383-7_37
http://dx.doi.org/10.1007/978-3-319-67383-7_38

	Preface
	Organization
	Contents



