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1 Contact information

• Name and surname: Stefano Mariani

• Place and date of birth: Forl̀ı (FC) Italy, 12/03/1987

• Citizenship: Italian

• Personal address: Via Ambrogio Liverani, 29 – 47121 Forl̀ı (FC) Italy

• Personal phone: +39 346 3235332

• Institutional web page: http://personale.unimore.it/rubrica/dettaglio/
s.mariani

• Personal web page: https://smarianimore.github.io

• Institutional mail: stefano.mariani@unimore.it

2 Abilitazione Scientifica Nazionale

Abilitazione Scientifica Nazionale1 in ERC panel code 09/H1 starting 14/04/2021,
ending 14/04/2030 (earned in ASN 2018-2020, VI term).

3 Positions

• Research grant in the Department of Science and Methods of Engineering
of the University of Modena and Reggio Emilia from 16/11/2021 (current
position)

• Post-doc researcher in the Department of Science and Methods of Engi-
neering of the University of Modena and Reggio Emilia from 7/11/2016
to 6/11/2019, renewed from 7/11/2019 to 6/11/2021 (maximum renewal
allowed)

• Research grant in the Department of Computer Science and Engineering
of the University of Bologna from 1/5/2016 to 6/11/2016 (quit due to
incompatibility with post-doc research grant)

• PhD grant in the Department of Computer Science and Engineering of
the University of Bologna from 1/1/2013 to 31/12/2015

• Research grant in the Department of Computer Science and Engineering
of the University of Bologna from 5/4/2012 to 31/12/2012 (quit due to
incompatibility with PhD grant)

1Italian peculiar “license” to take jobs as Associate Professor in Ital-
ian Universities, more info (in Italian, though) at: https://www.miur.gov.it/

abilitazione-scientifica-nazionale.
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4 Education

• PhD in Computer Science (“Doctor Europaeus”) achieved on 12/5/2016
at the University of Bologna with thesis “Coordination Issues in Complex
Socio-technical Systems: Self-organisation of Knowledge in MoK ”

• Master degree in Computer Science Engineering achieved at the Univer-
sity of Bologna with thesis “M olecules of K nowledge: a new approach to
knowledge production, management and consumption”
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5 Scientific activity

My research activity is rooted in the area of coordination models and languages,
multi-agent systems, and self-organising systems. It then evolves in design and
application of specific coordination models to pervasive and socio-technical sys-
tems, in particular in the broad domain of the Internet of Things vision. Such
an interest also leaned towards analysis and exploitation of blockchain as a dis-
tributed computing and coordination infrastructure, and towards analysis and
exploitation of logic programming as a tool to spread “intelligence” in pervasive
systems. In recent times, still within the perspective of coordinating distributed
agents in achieving collective goals, my research activity moved towards causal
discovery and reasoning, and (multi-agent) reinforcement learning of communi-
cation means and coordination protocols. Last but not least, my involvement in
“CONNECARE” European H2020 project made me interested in data analysis
and machine learning, specifically aimed at designing decision support systems
in the healthcare domain.

5.1 Participation in and coordination of competitive projects

5.1.1 Coordination of

International:

• European project “Personalised Connected Care for Complex Chronic Pa-
tients” (CONNECARE), EU H2020-RIA (contract number 689802) from
7/11/2016 to 6/11/2019, task leader for:

– Task 3.4 “Screening and risk stratification DSS”, aimed at design of a
decision support system for health risk assessment and stratification
of complex chronic patients

– Task 3.5 “Mapping DSS”, aimed at design of a decision support sys-
tem for geolocalisation of complex chronic patients and visualisation
on map depending on health risk assessed

– Task 3.6 “Self-adaptive Clinical Pathways CDSS”, aimed at design of
a decision support system for automated suggestion of personalised
clinical interventions

– Task 4.6 “Recommender system for self-management”, aimed at de-
sign of a software for the automated sending of motivational messages
to complex chronic patients regarding their adherence to medical pre-
scriptions, with the goal of improving and keeping engagement

and responsible of deliverables:

– D3.2 “First Screening and Risk Stratification DSS”

– D3.4 “Stratification and Mapping DSS”

– D3.5 “Self-Adaptive Clinical Pathways CDSS”

– D4.6 “Recommender System for Self-management”

• European project “Self-aware Pervasive Service Ecosystems” (SAPERE),
FP7-ICT-2009.8.5: Self-awareness in Autonomic Systems (contract num-
ber 256873) from 5/4/2012 to 31/12/2012
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National:

• Italian Project “Fluidware” PRIN 2017 from 7/11/2019 to date, leader of
task 3.1 “Methodology” of WP3 “Software engineering”

• Department Project FAR “Sviluppo di un Sistema Personalizzato a Sup-
porto della Mobilità Urbana tramite Smartphone e Droni” (Development
of a personalised system) from 1/3/2017 to 30/6/2018

5.1.2 Participation in

International:

• European project “Big Speech data analytics for contact centres” (BI-
SON), EU H2020-IA (contract number 645323) from 2/5/2016 to 1/11/2016

• European project “Self-aware Pervasive Service Ecosystems” (SAPERE),
FP7-ICT-2009.8.5: Self-awareness in Autonomic Systems (contract num-
ber 256873) from 5/4/2012 to 31/12/2012

National:

• Department project FAR “Sviluppo di un Sistema Personalizzato a Sup-
porto della Mobilità Urbana tramite Smartphone e Droni” from 1/3/2017
to 30/6/2018

5.2 Visiting researcher

Visiting researcher from 1/4/2014 to 30/6/2014 by the Distributed Systems
Group of the Technical University of Wien, Austria2, to collaborate with Prof.
Schahram Dustdar and Prof. Hong-Linh Truong on “Coordination-aware Elas-
ticity”. Outcomes of the visiting period has been a joint publication3 and new
functionalities for the rSYBL software supporting deployment elasticity in the
cloud4.

5.3 Collaboration with other national and international
research centres

International:

• Collaboration with the Institut d’Investigacions Biomediques August Pi i
Sunyer, Hospital Clinic de Barcelona, and Center for Biomedical Network
Research in Respiratory Diseases, Madrid, Spain to develop a machine
learning pipeline for clinical risk prediction within decision support sys-
tems

• Collaboration with the eHealth Unit of Eurecat research centre, Barcellona
(Spagna), to develop micro-services supporting telemedicine

2http://www.infosys.tuwien.ac.at/index.html
3http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=7027526
4http://github.com/tuwiendsg/rSYBL/tree/coordination
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• Collaboration with the Distributed Systems Group of the Technical Uni-
versity of Wien, Austria5, with Prof. Schahram Dustdar and Prof. Hong-
Linh Truong on “Coordination-aware Elasticity”

National:

• Prof. Giuseppe Vizzari, Dipartimento di Informatica, Sistemistica e Co-
municazione of the Università degli Studi di Milano-Bicocca, on agent-
oriented engineering of ambient intelligence systems

• Prof. Giancarlo Fortino, Dipartimento di Informatica, Modellistica, Elet-
tronica e Sistemistica of the Università della Calabria, on software archi-
tectures and services for the development of agent-oriented systems in the
Internet of Things

5.4 Invited talks

Invited speaker at the international conference “Software Technologies: Applica-
tions and Foundations” (STAF 2018), later published on Lecture Notes in Com-
puter Science, vol 11176, Springer (“Coordination of Complex Socio-Technical
Systems: Challenges and Opportunities”).

Invited seminars:

• Picone Marco, Mariani Stefano: “Edge Digital Twins on MEC Software
Architectures.” Intel Converged Edge Meetup. Online, 08/09/2021.

• Mariani, Stefano: “The quest towards coordination from distributed to
socio-technical systems.” Research seminar “AI: from tutorials to hands
on”. Namur, Belgium, 06/12/2019.

• Mariani, Stefano: “Spatial Multi-Agent Systems.” 18th European Agent
Systems Summer School. Catania, Italy, 28/07/2016.

• Mariani, Stefano: “Advanced Coordination Techniques: Experiments with
TuCSoN and ReSpecT.” Mobile and Distributed Programming course,
Faculty of Computer Science, University of Namur. Namur, Belgium,
28/04/2016.

• Mariani, Stefano: “Molecules of Knowledge: Self-Organisation in Knowledge-
Intensive Environments.” Distributed Systems Group, TU Wien. Wien,
Austria, 29/04/2014.

5.5 Awards

Best paper award:

• Marco Gambelli, Stefano Mariani, Giacomo Cabri, Franco Zambonelli:
Combining Coordination Strategies for Autonomous Vehicles in Intersec-
tion Networks. 14th Internation Symposium on Intelligent Distributed
Computing, Online, 16-18/09/2021.

5http://www.infosys.tuwien.ac.at/index.html

6

http://www.infosys.tuwien.ac.at/index.html


• Roberta Calegari, Giovanni Ciatto, Stefano Mariani, Enrico Denti, An-
drea Omicini: Micro-Intelligence for the IoT: SE Challenges and Practice
in LPaaS. International Conference on Cloud Engineering, Orlando, FL,
USA, 17–20/04/2018.

• Stefano Mariani: On the “Local-to-Global” Issue in Self-Organisation:
Chemical Reactions with Custom Kinetic Rates. Fundamentals of Col-
lective Adaptive Systems Workshop, Eighth IEEE International Confer-
ence on Self-Adaptive and Self-Organizing Systems, London, UK, 08–
12/09/2014.

Winner of hackaton “DroidCon2020 MEC hackaton” (https://it.droidcon.
com/2020/hackathon/).

5.6 Editorial activities

Conference and workshop organisation:

• EDAS co-chair of the international conference “21st International Con-
ference on Pervasive Computing and Communications”, Atlanta, USA,
13-17/3/2023 (https://www.percom.org/organizing-committee/)

• co-chair of the international workshop “XIII Workshop on Agents Ap-
plied in Healthcare”, Online, 4/5/2021 (https://a2hc2021.github.io/
committees/)

• co-chair of the international workshop “International Workshop on Health-
care Intelligent Multi-Agent Systems”, Online, 8/5/2020 (https://apice.
unibo.it/xwiki/bin/view/HIMAS2020/Organizers)

Editorial committee member:

• American Journal of Engineering and Applied Sciences, Science Publica-
tions

Guest-editor:

• “Autonomous Agents and Multi-Agent Systems Applied in Healthcare”,
Electronics, MDPI (2021, ISSN 2079-9292)

• “Advances in Multi-Agent Systems”, Applied Sciences, MDPI (2021, ISSN
2076-3417)

• “Multi-Agent Systems 2019”, Applied Sciences, MDPI (2019, ISSN 2076-
3417)

• “Multi-Agent Systems”, Applied Sciences, MDPI (2018, ISSN 2076-3417)

Program committee member:

• 2023 IEEE Consumer Communications & Networking Conference

• Fourth International IEEE Workshop on Social (Media) Sensing

• 23rd Workshop “From Objects to Agents”
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• 15th International Symposium on Intelligent Distributing Computing

• Coordination, Organisations, Institutions, and Norms at the 21st Interna-
tional Conference on Autonomous Agents and Multiagent Systems

• 14th International Symposium on Intelligent Distributed Computing

• 20th International Conference on Autonomous Agents and Multiagent Sys-
tems

• 22nd Workshop “From Objects to Agents”

• 3rd International Congress on Blockchain and Applications

• Eleventh International Conference on Cloud Computing, GRIDs, and Vir-
tualization

• 2nd International Congress on Blockchain and Applications

• 1st workshop on Architectures, Languages and Paradigms for IoT

• 14th IEEE International Conference on Networking, Sensing and Control

• 19th Workshop “From Objects to Agents”

• 17th Workshop “From Objects to Agents”

Reviewer:

• AAAI Conference on Artificial Intelligence (AAAI)

• Springer Journal of Medical Systems

• Pervasive and Mobile Computing, Elsevier, ISSN: 1574-1192

• ACM Transactions on Autonomous and Adaptive Systems (TAAS)

• International Conference on Autonomous Agents and Multiagent Systems

• International Joint Conferences on Artificial Intelligence (IJCAI)

• IEEE Internet of Things Journal

• Artificial Intelligence in Medicine, Elsevier, ISSN: 0933-3657

• Science of Computer Programming, Elsevier, ISSN: 0167-6423

5.7 Conference presentations

T24 30th IEEE International Conference on Enabling Technologies: Infras-
tructure for Collaborative Enterprises (WETICE). Online, 27–29/10/2021.
Mariani, Stefano: “An Adaptive Approach for the Coordination of Au-
tonomous Vehicles at Intersections.”

T23 10th International Symposium On Leveraging Applications of Formal Meth-
ods, Verification and Validation (ISOLA). Online, 25–29/10/2021. Mari-
ani, Stefano: “Degrees of Autonomy in Coordinating Collectives of Self-
Driving Vehicles.”
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T22 14th International Symposium on Intelligent Distributed Computing (IDC).
Online, 16/9/2021. Mariani, Stefano: “Combining Coordination Strate-
gies for Autonomous Vehicles in Intersection Networks.”

T21 XIII International Workshop on Agents Applied in Healthcare (A2HC).
Online, 04/05/2021. Mariani, Stefano: “Augmenting BDI agency with a
Cognitive Service: general architecture and validation in healthcare do-
main.”

T20 XVII International Workshop on Context and Activity Modeling and Recog-
nition (CoMoReA). Online, 22/03/2021. Mariani, Stefano: “Developing a
“Sense of Agency” in IoT Systems: Preliminary Experiments in a Smart
Home Scenario.”

T19 12th International Conference on Internet and Distributed Computing Sys-
tems. Napoli, Italy, 10–12/10/2019. Mariani, Stefano: “Argumentation-
based Coordination in IoT: a Speaking Objects Proof-of-Concept.”

T18 32nd IEEE International Symposium on Computer-Based Medical Sys-
tems. Cordoba, Spain, 05–07/0672019. Mariani, Stefano: “Risk Pre-
diction as a Service: a DSS architecture promoting interoperability and
collaboration.”

T17 16th International Workshop on Foundations of Coordination Languages
and Self-Adaptative Systems. Toulouse, France, 26/06/2018. Mariani,
Stefano: “Coordination of Complex Socio-technical Systems: Challenges
and Opportunities.”

T16 20th International Conference on Coordination Models and Languages.
Madrid, Spain, 18–22/06/2018. Mariani, Stefano: “Twenty Years of Co-
ordination Technologies: State-of-the-Art and Perspectives.”

T15 11th International Symposium on Intelligent Distributed Computing. Bel-
grade, Serbia, 12/10/2017. Mariani, Stefano: “Programming the Interac-
tion Space Effectively with ReSpecTX.”

T14 2017 IEEE/WIC/ACM International Conference on Web Intelligence. Leipzig,
Germany, 23–26/08/2017. Mariani, Stefano: “Nature-inspired Coordina-
tion: Current Status and Research Trends.”

T13 XIV Conference of the Italian Association for Artificial Intelligence. Fer-
rara, Italy, 23–25/09/2015. Mariani, Stefano: “Anticipatory Coordina-
tion in Socio-technical Knowledge-intensive Environments: Behavioural
Implicit Communication in MoK.”

T12 17th International Conference on Coordination Models and Languages.
Grenoble, France, 02–05/06/2015. Mariani, Stefano: “Blending Event-
Based and Multi-Agent Systems around Coordination Abstractions.”

T11 Collective Adaptive Systems: Qualitative and Quantitative Modelling and
Analysis. Dagstuhl, Germany, 14–19/12/2014. Mariani, Stefano: “Stochas-
tic Coordination in CAS: Expressiveness & Predictability.”
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T10 Fundamentals of Collective Adaptive Systems. London, UK, 08/09/2014.
Mariani, Stefano: “On the “Local-to-Global” Issue in Self-Organisation:
Chemical Reactions with Custom Kinetic Rates.”

T9 8th International Symposium on Intelligent Distributed Computing. Madrid,
Spain, 03–05/09/2014. Mariani, Stefano: “Models of Autonomy and Co-
ordination: Integrating Subjective & Objective Approaches in Agent De-
velopment Frameworks.”

T8 14th Workshop “From Objects to Agents”. Torino, Italy, 02–03/12/2013.
Mariani, Stefano: “Parameter Engineering vs. Parameter Tuning: the
Case of Biochemical Coordination in MoK.”

T7 Workshop on Agent Based Computing: From Model to Implementation
X. Koblenz, Germany, 16–17/09/2013. Mariani, Stefano: “Event-driven
Programming for Situated MAS with ReSpecT Tuple Centres.”

T6 15th International Conference on Coordination Models and Languages.
Florence, Italy, 03–06/06/2013. Mariani, Stefano: “Probabilistic Modular
Embedding for Stochastic Coordinated Systems.”

T5 Spatial Computing Workshop. Saint Paul, Minnesota, USA, 06/05/2013.
Mariani, Stefano: “Promoting Space-Aware Coordination: ReSpecT as a
Spatial-Computing Virtual Machine.”

T4 Social Coordination: Principles, Artifacts and Theories Symposium at the
AISB Annual Convention. Exeter, UK, 03–05/04/2013. Mariani, Ste-
fano: “MoK: Stigmergy Meets Chemistry to Exploit Social Actions for
Coordination Purposes.”

T3 28th ACM Symposium on Applied Computing . Coimbra, Portugal, 21/03/2013.
Mariani, Stefano: “Probabilistic Embedding: Experiments with Tuple-
based Probabilistic Languages.”

T2 6th International Symposium on Intelligent Distributed Computing. Cal-
abria, Italy, 25/09/2012. Mariani, Stefano: “Molecules of Knowledge:
Self-Organisation in Knowledge-Intensive Environments.”

T1 1st International Workshop on Adaptive Service Ecosystems: Natural and
Socially Inspired Solutions. Lyon, France, 10/09/2012. Mariani, Stefano:
“Self-Organising News Management: The Molecules of Knowledge Ap-
proach.”

5.8 Software development

Created / contributed software:

• Client Java for “Open Network Edge Services Software APIs” toolkit de-
veloped by Intel to enable access to MEC infrastructure in 5G cellular
networks: https://github.com/openness-4-java

• Machine Learning pipeline for clinical risk prediction within a clinical de-
cision support system, and to provide personalised treatment suggestions,
WP3 of European project H2020 “CONNECARE”: https://gitlab.

com/SteMore/umcg-data-exploration
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• Decision support system for patient monitoring, WP3 of European project
H2020 “CONNECARE”: https://github.com/s-mariani/settimo-tentativo-ufficiale

• Decision support system for clinical risk prediction, WP3 of European
project H2020 “CONNECARE”:

– “learning mode”: https://github.com/AgentGroup/Connecare-Learning

– “plugin mode”: https://bitbucket.org/agentgroup/cdss-scala/

• Recommender System for WP4 of European project H2020 “CONNECARE”:
https://bitbucket.org/agentgroup/rs-physical-activity/

• MoK coordination middleware: http://apice.unibo.it/xwiki/bin/view/
MoK/WebHome (source repository: https://bitbucket.org/smariani/mok-projects/
src/master/)

• TuCSoN coordination middleware: http://apice.unibo.it/xwiki/bin/
view/TuCSoN/WebHome

• ReSpecT coordination language, distributed (open source) as part of TuC-
SoN coordination middleware: http://apice.unibo.it/xwiki/bin/view/
ReSpecT/WebHome

6 Teaching activity

Course responsibility:

• “Emerging IT Technologies: Blockchains and Autonomous Systems” (12
hours), Ph.D course “Industrial innovation engineering”, University of
Modena and Reggio Emilia, 2020, and 2021 (https://www.iii.unimore.
it/site/home/courses/year-2020.html)

• “Fondamenti di Programmazione” (6 CFU), bachelor degree in manage-
ment engineering (D.M.270/04), University of Modena and Reggio Emilia,
academic years 2019/2020, 2020/2021, 2021/2022, 2021, 2023 (current
position)

• “Fondamenti di Informatica” (9 CFU), bachelor degree in management
engineering (D.M.270/04), University of Modena and Reggio Emilia, aca-
demic years 2016/2017, 2017/2018, and 2018/2019

• “Programmazione Concorrente e Distribuita” (3 CFU), master degree in
Computer Science Engineering, Alma Mater Studiorum–University of
Bologna, academic year 2011/2012

• “Sistemi Distribuiti” (3 CFU), master degree in Computer Science En-
gineering, Alma Mater Studiorum–University of Bologna, academic
year 2012/2013

Other teaching activities:

• Regional “Corsi di Istruzione e Formazione Tecnica Superiore”:
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– IFTS “Tecnico del disegno e progettazione industriale specializzato
in smart manufacturing” (2018/2019): learning modules “Internet of
Things” (8 hours) and “Cloud computing” (8 hours)

– IFTS “Tecniche per la progettazione e lo sviluppo di applicazioni
informatiche” (2015/2016): learning module “Sistemi Informatici e
loro Gestione” (20 hours)

• Supervisor and co-supervisor of several bachelor and master theses (https:
//smarianimore.github.io/students/)

7 Institutional activity

• Committee member of the Ph.D course “Industrial innovation engineer-
ing”, University of Modena and Reggio Emilia (https://www.iii.unimore.
it/site/home/teaching-board.html)

• TOLC (test to enroll in closed number Universities) committee member,
University of Modena and Reggio Emilia, from academic year 2016/2017
to academic year 2020/2021

• Committee member for testing Italian language knowledge of incoming
foreign students, University of Modena and Reggio Emilia, from academic
year 2016/2017 to academic year 2020/2021

8 Publications

List of publications categorised by venue and sorted most recent first.

8.1 Monographs

M1 Mariani, Stefano. 2016. “Coordination of Complex Sociotechnical Sys-
tems: Self-organisation of Knowledge in MoK.” Artificial Intelligence:
Foundations, Theory, and Algorithms, Springer International Publishing.
Hardcover ISBN: 978-3-319-47108-2 (234 pages).

8.2 Peer-reviewed international journals

R20 Ricci, Alessandro; Croatti, Angelo; Mariani, Stefano; Montagna, Sara;
Picone, Marco. 2021. “Web of Digital Twins”. ACM Transactions on In-
ternet Technology, just accepted (https://doi.org/10.1145/3507909).

R19 Pianini, Danilo; Casadei, Roberto; Viroli, Mirko; Mariani, Stefano; Zam-
bonelli, Franco. 2021. “Time-Fluid Field-Based Coordination through
Programmable Distributed Schedulers” EPIsciences Logical Methods in
Computer Science Volume 17, Issue 4 (pages 1–48).

R18 Montagna, Sara; Mariani, Stefano; Gamberini, Emiliano. 2021. “Aug-
menting BDI Agency with a Cognitive Service: Architecture and Valida-
tion in Healthcare Domain.” Springer Journal of Medical Systems 45, 103
(pages 1–10).
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R17 Mariani, Stefano; Metting, Esther; Lahr, Maarten M. H.; Vargiu, Eloisa;
Zambonelli, Franco. 2021. “Developing an ML pipeline for asthma and
COPD: The case of a Dutch primary care service.” Wiley International
Journal of Intelligent Systems 36 (pages 6763–6790.

R16 Mariani, Stefano; Cabri, Giacomo; Zambonelli, Franco. 2021. “Coordina-
tion of Autonomous Vehicles: Taxonomy and Survey.” ACM Computing
Surveys 54, no. 1: 19 (pages 1–33).

R15 Ciatto, Giovanni; Mariani, Stefano; Omicini, Andrea; Zambonelli, Franco.
2020. “From Agents to Blockchain: Stairway to Integration.” MDPI
Applied Sciences 10, no. 21: 7460 (pages 1–22).

R14 Ciatto, Giovanni; Mariani, Stefano; Di Marzo Serugendo, Giovanna; Lou-
vel, Maxime; Omicini, Andrea; Zambonelli, Franco. 2020. “Twenty years
of coordination technologies: COORDINATION contribution to the state
of art.” Elsevier Journal of Logical and Algebraic Methods in Programming
113, no. 100531 (pages 1–25).

R13 Montagna, Sara; Mariani, Stefano; Gamberini, Emiliano; Ricci, Alessan-
dro; Zambonelli, Franco. 2020. “Complementing Agents with Cognitive
Services: A Case Study in Healthcare.” Springer Journal of Medical Sys-
tems 44, no. 188 (pages 1–10).

R12 Ciatto, Giovanni; Mariani, Stefano; Maffi, Alfredo; Omicini, Andrea.
2020. “Blockchain-Based Coordination: Assessing the Expressive Power
of Smart Contracts.” MDPI Information 11, no. 1: 52 (pages 1–20).

R11 Mamei, Marco; Bicocchi, Nicola; Lippi, Marco; Mariani, Stefano; Zam-
bonelli, Franco. 2019. “Evaluating Origin–Destination Matrices Obtained
from CDR Data.” MDPI Sensors 19, no. 20: 4470 (pages 1–17).

R10 Mariani, Stefano. 2019. “Coordination in Socio-technical Systems: Where
are we now? Where do we go next?” Elsevier Science of Computer Pro-
gramming 184: 102317 (pages 1–15).
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