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1 Education

May 1997 Laurea in Scienze dell’Informazione, summa cum loude, PUniversitd degli studi di
Roma “La Sapienza”, Italy. Title of the thesis: Esecuzione ed Analisi di Algebre di Processo
iramite Reli di Petri.

January 2002 PhD in Mathematical Logic and Theoretical Computer Science, Dipartimento di
Matematica of Universitd di Siena. Title of the thesis: Languages and Logics for Network
Aware Programming.

2 Academic Positions

2001-2002 PostDoc (Assegno di Ricerca), Dipartimento di Sistemi e Informatica, Universitd di
Firenze

2012-2016 Visiting Professor at TMT Institute for Advanced Studies, Lucca.
From 1 November 2002, to 31 October 2017 Researcher {INT'/01), Universith di Firenze.

From 1 November 2017 Associate Professor {(INF/01}, Seuola di Scienze e Tecnologie, Uni-
verstd di Camerino.

3 Research interests

Michele Loreti’s research activity is focused on the study of formal tools for specifying and veri-
fying qualitative and quantitative properties of concurrent and distributed systems.

Qualitative and quantitative semantics of process calculi

Michele Loreti contributed to the definition of process specification languages introduced for
modelling specific class of systems like service-oriented architectures (with the caleuli SCC and
CasPiS) and, more recently, autonomous and adaptive systems (SCEL and CARMA). These
caleuli are equipped with the appropriate linguistic constructs that permits modelling the specific
aspects of the systems of interest. Michele Loreti also contributed to the definition of a unifying
framework to provide the semantics of process algebras, including their quantitative variants
useful for modeling quantitative aspects of behaviours, This framework, that has been used to
defined the stochastic semantics of the above mentioned languages, has been the starting point
for the definition of tools for supporting the quantitative analysis of systems. Moreover, thanks to
the use of this general framework, a new class of behavioural equivalences have been introduced
to support comparison of different {possible alternative) models of the same system.




Logics, tools and methodologies for system verification

To specify properties of concmrent and distributed systems it is useful to use the appropriate
operators that simply the description of some class of properties. Michele Loveti contributed to
the definition of MoMa, a modal logic specifically designed for dealing with resource management
and mobility aspects of concurrent behaviours, and MoSL+, its stochastic variant, together with
the appropriate algorithms for their model-checking. Subsequently, these logies have been adapted
in order to describe properties of service-oriented systems. Moreover, they have been also used
to specify and verify properties of distributed and adaptive systems. However, these systems
typically consists of a large number of agents that interact with each other. Classical model-
checking techniques, due to state space explosion, can not always be applied to this class of
systems. For this reason, Michele Loreti worked on new methodologies based on statistical model-
checking, mean-field analysis and on-the-fly technique have been proposed to analyse systems with
a large number of agents. Finally, to capture at the logical level the interplay between process
behaviour and spatial aspects of computation, Michele Loreti contributed to the definition of the
appropriate logic where modalities describe neighbourhood and surroundings.

Development of tools for system analysis and deployment

Michele Loreti contributed to development of many tools that can be used to support qualitative
and quantitative analysis of systems modelled via one of the process caleuli described above.
Among these tools we mention here TAPAs, jSAM and the CARMA Eclipse Plug-In. TAPAs,
and its Eclipse version e TAPAs, provides tools for supporting specification and analysis of concur-
rent systems via Process Algebras. In TAPAs properties can be verified by checking equivalences
between concrete and abstract system deseriptions, or by model checking temporal formulae over
the obtained LTS. jSAM is an Eclipse plugin integrating a set of tools for stochastic analysis of
concurrent and distributed systems specified using process algebras. jSAM integrates a statistical
model-checker, an on-the-fly model-checker and mean-field techniques to handle large scaled sys-
tems. Finally, CARMA Eclipse Plug-In supports specification and analysis of Collective Adaptive
Systems in CARMA. This ptug-in is based on an high-level specification language that simpli-
fies the task of modelling for users who are unfamiliar with process algebra and similar formal
notations.

To support deployment of systems modelled via process specification languages, it is crucial
to have runtime environments implementing the lingnistic constructs used to model and to reason
about specific classes of systems. In this context, Michele Loreti contributed to the definition of
IMC, a Java framework for implementing distributed applications possibly with code mobility.
This framework has bec used to develop runtime environments for many caleuli. Here we mention
in particular, JCaspis, a Java framework that can be used to develop application based on CaSPis
in Java. More recently, Michele Loreti developed JRESP, a framework that support programming
simulating autonomic and adaptive systems according to the SCEL paradigm. This framework
provides a large set of API that permit to represent behaviors, knowledge and aggregations
according to specific policies, and to support programming context-awareness, self-awareness and
adaptation. :

Research Projects

Michele Loreti has been the coordinator of the project Strumenti formali ed automatici di supporto
alle programmazione di codice mobile Funded by Universith degli Studi di Firenze within the
Young Researchers Initiative 2000. Moreover, he has contributed to the following national and
infernational research projects:

1999-2001 Teoria della Concorrenza, Linguaggi di Ordine Superiore e Strutture di Tipi [TOSCA)
MURST programima di ricerca di interesse nazionale




1999-2001 Software Architectures and Languages Lo coordinate Distributed Mobile Components
(SALADIN) MURST programma di ricerca di interesse nazionale

2000-2001 Sisterni di assegnazione di tipo per analisi e verifica di programmi, Gruppo Nazionale
per le Strutture Algebriche, Geometriche e le loro Applicazioni (CNR)

2000-2001 Strumenti formali ed automatici di supporto alla programmazione di codice mobile,
Young Researcher Initiative, Universitd degli Studi di Firenze

2001-2003 Sistemi di assegnazione di tipo per analisi e verifica di programmi, (continuazione
progetto 2000), Gruppo Nazionale per le Strutture Algebriche, Geometriche e le loro Ap-
plicazioni {CNR)

2001-2003 Models, Caleuli and Languages for Network Aware Programming (NAPOLT) MURST
programma di ricerca di interesse nazionale

2001-2003 Network Aware Programming and Interoperability (NAPT), Microsoft Research

2002-2005 Mobile Caleuli based on Domains {(MIKADO) Funded by EU proactive initiative
FET-Global Computing {Contract 1ST-2001-32222)

2002-2005 Architectures for Mobility (AGILE) Funded by EU proactive initiative FET-Global
Computing {Contract IST-2001-32747)

2005-2007 Fondamenti Logici dei Sistemi Distribuiti & Codice Mobile, MIUR Programma di
Ricerca di Interesse Nazionale.

2005-2009 Software Enginecring for Service-Oriented Overlay Computers (SENSORIA) Funded
by the Furopean Union as an Integrated Project in the 6th framework program as part of
the Clobal Computing Initiative (Contract IST-2005-16004).

2008-2010 Performability-Aware Computing; Logiche, Modelli e Linguaggi {(PaCo), MIUR Pro-
gramma di Ricerca di Interesse Nazionale.

2010-2014 Autonomic Service-Component Ensembles (ASCENS), Funded by the European Union
as an Integrated Project (IP) in 7th Framework Programme (FP7) and part of Future
Emerging Technologics initiative {Contract 257414)

2013-2016 CINA: Composizionalitd, Interazione, Negoziazione, Autonomicitd per la societd ICT
fatura, Programma di Ricerca di Interesse Nazionale, Funded by MIUR.

2013-2017 A Quantitative Approach to Management and Design of Collective and Adaptive
Behaviours (QUANTICOL). Funded by European Union in FOCAS Initiative.

2019-2022 IT MATTERS: Methods and Tools for Trustworthy Smart Systems. Programma di
Ricerca di Interesse Nazionale, Funded by MIUR (site leader).

4 Supervisions

from 2001 to 2017, Michele Loreti has been supervisor of more than 100 bachelor and master thesis
{Computer Science degrees at University of Firenze: Laurea in Informatica, Laurea Magistrale
in Informatica, Laurea Specialistica in Scienze e Tecnologia dell’Informazione, Laurea in Scienze
dell’Informazione).

Michele Loreti supervised the following PhD students:

¢ Daniele Falassi {co-supervised with Rocco De Nicola)




o Francesco Calzolai
¢ Liliana D'Frrico

e Ychia Abd Alrahman (co-supervised with Rocco De Nicola)

5 Teaching activities

List of taught courses in official courses of studies:

o Introduction to Computer Science (Master degrees at Universita di Firenze, 1999-2003,2005-
2006,2008-2011)

o Network Laboratory (Computer Science degrees at Universita di Firenze, 2002-2005)
¢ Network Programming {Computer Science degrees at Universiti di Firenze, 2002-2008)

¢ Formal methods for Programming Languages (Computer Science degrees at Universita di
Firenze, , 2004-2009)

o Compilers {Computer Science degrees at Universiti di Firenze, 2009-2011)

¢ Ensemble-oriented programming of self-adaptive systems (PhD course at AWASS Summer
Scheol 2013, Lucea, Ttaly)

¢ Formal Methods (Computer Science degrees at Universitd di Firenze, 2012-2017)
e Networks {Computer Science degrees at Universita di Firenze, 2012-2017)

o Introduction to Computer Programming and Programming Methodology (PhD course at
IMT Lucca, 2012-2017)

¢ Principles of Model-checking (PhD comse at Gran Sasso Science Institute, 2014-2019)
¢ Development of Distributed Applications with jRESP {Bachelor Students at DTU, 2016)

¢ Advanced Computer Programming (Computer Science degrees at Universitd di Camerino,
2017-2019)

o Advanced Topics in Software Engineering (Master degree in Computel Science at Universita
di Camerino, 2017-2019)

¢ Performance Modelling and Simulation (Master degree in Computer Science at Universitd
di Camerino, 2018)

6 Other Activities

Michele loreti has been

¢ Member of editorial board of The Journal of Logical and Algebraic Methods in Programming,
Elsevier

s Co-chair of 20th International Conference on Coordination Models and Languages (COOR-
DINATION 2018)

¢ Co-chair of 1st Internalional Workshop on FORmal methods for the quantitotive Fvaluation
(FORECAST 2016)




Co-chair of 15th Tiatian Conference on Theoretical Computer Science (ICTCS 2015)

Co-chair of 10th International Symposium on Trustworthy Globel Computing (TGC 2015)

Co-Seientific director of Open Problems in Concurrency Theory (OPCT 2014)

Gieneral Chair of 8th International Federated Conference on Distributed Computing Tech-
niques {DisCoTec), Firenze from 3 to 6 of June 2013

member of organizing committee of PLL (Principles, Logics, and Implementations of high-
level programaning languages), Fivenze September 2001,

member of program committees for:

15th International Conference on Coordination Models and Languoages (COORDINA-
TION 2017)

14th International Workshop on Quantitative Aspects of Programming Longuoges and
Systems (QAPL 2016)

26th Conference on Concurrency Theory (CONCUR. 2015)
Snd IEEE International Workshop on Formal Methods Integration (FMi 2015)

8ih International Conference on Performance Fuvaluation Methodologies and Tools
{ValueTools 2014)

2nd IEEE International Workshop on Formal Methods Integration (FMi 2014)

16th International Conference on Coordination Models and Languages {COORDINA-
TION 2014)

Gth International Symposium on Trustworthy Global Computing (TGC 2014)
3rd Workshop On GRAPH Inspection and Traversol Engineering (GRAPHITE 2014)

T Internationel Conference on Performance Buvaluation Methodologies and Tools
(ValueTools 2013)

International Conference on Integrating Formal Methods (2012, 2013)

1st International Workshop on Formel Methods for Self-Adaptive Systems (2012)
Tth Buropean Performance Engineering Workshop (2010)

Workshop on Agent Based Computing (2007, 2008, 2010,2011)

Cloordination Models, Languages and Architectures of Symposium on Applied Compuli-
ing (SAC09 ¢ SAC'LD)

reviewers of many international conferences and journals

member of the following committee of Computer Science Program at Universiti di Firenze:

Computer Laboreiories, devoted to the design, coordination and management of Com-
puter Laboratories of the Computer Science Program;

E-Learning and distance education, devoted to the design of a distance degree program
in Computer Science;

Stages, to coordinate relationships between students and business companies.

member of the Scientific Board of PhD program in Computer Science ond Applications,
Dipartimento di Sistemi e Informatica, Universita di Firenze,

member of the Board of Discipline of Universita di Firenze.




7 Publications

7.1 Journal Papers

2019

2018

2017

2016

2015

2014

LoreTs, M. Replicated computations results (rer) report for statistical abstraction for
multi-scale spatio-temporal systems. ACM Trans. Model. Comput. Simul. 29, 4 {Dec. 2019)

Vissar, L. L., LoreTi, M., NENz1, L., HIL1sTON, J., AND MARION, C. Analysis of
spatio-temporal properties of stochastic systems using tstl. ACM Trans. Model, Comput.
Simad. 23, 4 (Dec. 2019)

ALRAHMAN, Y. A., DE Nicora, R., AND Loret:, M. A calealus for collective-adaptive
systems and its behavioural theory. Inf. Comput. 268 (2019)

NEeNz1, L., BorroLussi, L., CIANGIA, V., LORETI, M., AND MASSINK, M. Qualitative
and quantitative monitoring of spatio-temporal properties with SSTL. Logical Methods in
Computer Science 14, 4 (2018)

Crancis, V., GILMORE, S., GRILLETTI, G., LATELLA, D., LORETI, M., AND Massivg,
M. Spatio-temporal model checking of vehicular movement in public transport systems.
STTT 20, 3 (2018), 289-311

LorEri, M. Replicated computations results (RCR) report for *mesoscopic modelling of
pedestrian movement using carma and its tools®. ACM Trans. Model. Comput. Simul. 28,
2 (2018), 12:1-12:3

LLUCH-LAFUENTE, A., LORETI, M., AND MoONTANARI, U. Asynchronous distributed ex-
ecution of fixpoint-based computational fields. Logical Methods in Computer Science 13, 1
(2017)

Ciancia, V., LATELLA, D., LORETI, M., AND Massing, M, Model Checking Spatial
Logics for Closure Spaces. Logicel Methods in Computer Science 12 (20186)

Currr, F., FanTacor R., LoreTi, M., AND PUGLIESE, R. Context-aware wireless mo-
bile autonomnic computing and communications: research trends and emerging applications.
IEEE Wireless Commun. 28, 2 (2016), 86-92

BERNARDO, M., DE NicoLa, R., AND LoRETI, M. Revisiting bisimilarity and its modal
logic for nondeterministic and probabilistic processes. Acta Inf. 52, 1 {2015}, 61-106

BorgALE, M., Bruni, R., DE Nicora, R., AND LoReTI, M. CaSPiS: a caleulus of
sessions, pipelines and services. Mathematical Structures in Computer Science 25, 3 (2015),
§66-708

LaTELLA, D)., LORETI, M., AND MASSINK, M. On-the-fty PCTL fast mean-field approxi-
mated model-checking for self-organising coordination. Seci. Comput. Program. 110 (2015),
23-50

BERNARDO, M., DE N1coLA, R., AND LORE™I, M. Revisiting Trace and Testing Equiv-
alences for Nondeterministic and Probabilistic Processes. Logical Methods in Computer
Seience 10, 1 (2014), 1-16

BERNARDO, M., GEBLER, D., AND LoreTI, M. Report on OPCT 2014. Bulletin of the
EATCS 114 (2014)

;
i




2013

2008

2007

2006

2004

DE Nicora, R., LorgTri, M., PUGLIESE, R., AND Tiezzi, F. A formal approach to
autonomic systems programming: The SCEL Language . ACM Transactions on Autonomous
and Adopiive Systems 9, 2 (2014), T:1-7:29

BERNARDO, M., DE N1coLa, R., AND LorgTi, M. Relating strong behavioral equivalences
for processes with nondeterminism and probabilities. Theoretical Compuier Science 546
{2014), 6392

D Nicora, R., Lateina, D., LoreTri, M., AND MassiNg, M. A uniform definition of
stochastic process caleuli. ACM Comput. Sury, 46, 1 {2013}, 5:1-5:35

BERNARDO, M., DE Nicovra, R., AND LORETI, M. A uniform framework for modeling
nondeterministic, probabilistic, stochastic, or mixed processes and their behavioral equiva-
lences. Inf. Comput. 225, 1 {2013}, 29-82

DE NicoLa, R., AND Loreri, M, Modelling global computations with Klaim. Philosophical
Trensactions of the Royal Society of London A: Mathematical, Physical and Engineering
Seiences 366, 1881 (2008), 3737-3745

DE NicoLa, R., AND LoreTi, M. Multiple-Labelled Transition Systems for nominal calculi
and their logics. Mathematical Structures in Computer Science 18, 1 (2008), 107143

Carzoral, F., DE Nicora, R., LoreTi, M., AND Tiez21, . TAPAs: A Tool for the
Analysis of Process Algebras. T. Petri Nets and Other Models of Concurrency 1 {2008),
54-70

De Nicova, R., KarogN, P., LATELLA, D., LorET:, M., AND MassiNg, M. Model
checking mobile stachastic logic. Theor. Comput. Sci. 882, 1 (2007), 42-70

BeTTINI, L., DE NicoLa, R., AND LoRreET!, M. Implementing Maobile and Distributed
Applications in X-Klaim. Scalable Computing: Practice and Fzperience 7, 4 {2006)

BETTINI, L., DE NicoLa, R., AND LORETI, M. Formulae Meet Programs Over the Net:
A Framework for Correct Network Aware Programming. Autom. Sofiw. Eng. 11, 3 (2004),
245-288

DE Nicova, R., aNp LoreTI, M. A maodal logic for mobile agents. ACM Trans. Comput.
Log. 5,1 (2004), 79-128

7.2 Proceedings of Refereed Conferences

2019

DE Nicora, R., Duong, T., aND LorsTI, M. ABEL - A domain specific framework for
programming with atfribute-based communication. In Coordination Models and Languages
- 215t IFIP WG 6.1 International Conference, COORDINATION 2019, Held as Part of the
14th International Federated Conference on Distributed Computing Techniques, DisCoTee
2019, Kongens Lyngby, Denmark, June 17-21, 2019, Proceedings {2019}, H. R. Nielson and
E. Tuosto, Eds., vol. 11833 of Lecture Notes in Computer Science, Springer, pp. 111128

BENNACEUR, A., Gugzzl, C., Tei, K., KERRER, T'., WEYNS, D., CarLiNEscy, R., DusT-
DAR, S., Hu, Z., HoNIDEN, S., IsHIKAWA, F.| JiN, Z., KRAMER, J., LITOIU, M., LORETI,
M., MorgnNo, G. A., MULLER, H. A., NEnzZI, L., NUSEIBEH, B., PASQUALE, L., REISIG,
W., ScaMipT, H., Tsickanos, C., AND ZHAO, H. Modelling and analysing resilient
eyber-physical systems. Tn Proceedings of the 14th International Symposium on Software
Fngineering for Adeptive and Self-Managing Systems, SEAMS@ICSE 2019, Montreal, QC,
Canada, May 25-31, 2019 (2019), M. Litoiu, S. Clarke, and K. Tei, Eds., ACM, pp. 70-76




2018

2017

2016

Tsicranos, C., NENzI, L., LORETI, M., GARRIGA, M., DUSTDAR, S., AND GHEZZ1,
C. Inforring analyzable models from trajectories of spatially-distributed internet of things,
In Proceedings of the 1{th International Symposium on Software Engineering Jor Adaptive
and Self-Managing Systems, SEAMS@ICSE 2013, Montreal, QC, Conada, May 25-31, 2019
(2019), M. Litoiu, S. Clarke, and K. Tei, Eds., ACM, pp. 100-106

VAsHTI GALPIN, ANASTASIS GEORGOULAS, M. L. A. V. Statistical model checking of
carma models using multivesta: an advanced tutorial. In Proceedings of WSC 2018 {2018),
B. Johansson and 8. Jain, Eds., IEEE, pp. 395409

ALRAHMAN, Y. A,, DE NicoLa, R., Garel, G., AND LorET!, M. A distributed coordi-
nation infrastructure for attribute-based interaction. In Formal Technigues for Distributed
Objects, Components, and Systems - 38th IFIP WG 6.1 International Conference, FORTE
2018, Held as Part of the 13th International Federated Conference on Distributed Computing
Techniques, DisCoTec 2018, Madrid, Spain, June 18-21, 2018, Proceedings {2018}, C. Baier
and L. Caires, Eds., vol. 10854 of Lecture Notes in Computer Science, Springer, pp. 120

LATELLA, D., LORETI, M., AND MassiNg, M. Flyfast: A scalable approach to proba-
bilistic model-checking based on mean-field approximation. Tn ModelFd, Testld, TrustFd
- Bssays Dedicated to Ed Brinksma on the Occasion of His 60th Birthday (2017), J. Ka-
toen, R. Langerak, and A. Reusink, Eds., vol. 10500 of Lecture Notes in Computer Science,
Springer, pp. 254-275

Barroccy, E., Borrowusst, L., LoreTi, M., AND NENZI, L. Monitoring mobile and
spatially distributed cyber-physical systems. In Proceedings of the 15th ACM-IEEE In-
ternational Conference on Formal Methods and Models for System Design, MEMOCODE
2017, Vienna, Austria, Seplember 29 - October 02, 2017 (2017), J. Talpin, P. Derler, and
K. Schneider, Eds., ACM, pp. 146-155

Vissar, L. L., Loreri, M., NEnz1, L., HiLLSTON, J., AND MARION, G. Three-valued
spatio-temporal logic: A further analysis on spatio-temporal properties of stochastic systems.
In Quantitative Bvaluation of Systems - 14th International Conference, QEST 2017, Berlin,
Germany, September 5-7, 2017, Proceedings (2017), N. Bertrand and L. Bortolussi, Eds.,
vol. 10503 of Lecture Notes in Computer Science, Springer, pp. 317-332

LATELLA, D., LORETI, M., AND MASSINK, M. Flyfast: A mean field model checker. In
Tools and Algorithms for the Construction and Analysis of Systems - 23rd International
Conference, TACAS 2017, Held as Part of the Buropean Joint Conferences on Theory and
Practice of Software, ETAPS 2017, Uppsala, Sweden, April 22-29, 2017, FProceedings, Part
17 (2017), A. Legay and T. Margaria, Fds., vol. 10206 of Lecture Notes in Computer Science,
pp. 303-308

ALRAHMAN, Y. A., DE NIcoLA, R., AND LORETI, M. Programming of CAS Systems by
Relying on Attribute-Based Communication. In Leveraging Applications of Formal Methods,
Verification and Validation: Foundational Technigues - 7th International Symposium, ISoLA
2016, Imperial, € (2016), T. Margaria and B. Steffen, Eds., vol. 9952 of Lecture Notes in
Computer Science, pp. 539-553

ALRAHMAN, Y. A., Dg NIcoLa, R., AND LoigTi, M. On the Power of Attribute-Based
Communication. In Formal Techniques for Distributed Objects, Components, and Systems -
S6th IFIP WG 6.1 International Conference, FORTE 2016 {2016}, B. Albert and I. Lanese,
Eds., vol. 9688 of Lecture Notes in Computer Science, Springer, pp. 1-18




2015

HinLston, J., AND LoreTi, M. CARMA Eclipse Plug-in: A Tool Supporting Design
and Analysis of Collective Adaptive Systems, In Quantitative Fuvaluotion of Systems -
13th International Conference, QEST 2016, Quebec City, QC, Conada, August 25-25, 20186,
Proceedings (2018), G. Agha and B. V. Houdt, Eds., vol. 9826 of Lecture Notes in Computer
Science, Springer, pp. 167171

LoreTI, M., anb HiLLSTON, J. Modelling and Analysis of Collective Adaptive Systems
with CARMA and its Tools, In Formal Methods for the Quantitative Evaluation of Collective
Adaptive Systems - 16th International School on Formal Methods for the Design of Computer
(2016), M. Bernarde, R. D. Nicola, and J. Hillston, Fds., vol. 9700 of Lecture Notes in
Computer Science, Springer, pp. 83-119

CiaNciA, V., LATELLA, D., LORETI, M., AND MassiNg, M. Spatial Logic and Spatial
Model Checking for Closure Spaces. In Formal Methads for the Quantitative Evaluation of
Collective Adaptive Systems - 16th International Schaol on Formal Methods for the Design
of Computer (2016}, M. Bernardo, R. D. Nicola, and J. Hillston, Eds., vol. 9700 of Lecture
Notes in Computer Science, Springer, pp. 156-201

LAaTELLA, D., LORETE, M., MASSINK, M., AND SENNI, V. On StocS: A Stochastic Exten-
sion of SCEL. In Software, Services, and Systems - Essays Dedicated to Martin Wirsing on
the Occasion of His Retirement from the Chair of Programming and Software Engi (2015),
R. D. Nicola and R. Hennicker, Eds., vol. 8950 of Lecture Notes in Computer Science,
Springer, pp. 619640

Laterra, D., LORETI, M., AND Massing, M. Investigating Fluid-Flow Semantics of Asyn-
chronous Tuple-Based Process Languages for Collective Adaptive Systems. In Coordination
Models and Longuages - 17th IFIP WG 6.1 International Conference, COORDINATION
2015, Held as Part of the 10th International Federated Con (2015), T. Holvoet and M. Viroli,
Eds., vol. 9037 of Lecture Notes in Computer Science, Springer, pp. 19-34

LeucH-LAFUENTE, A., LORETI, M., AND MonTANARI, U, A Fixpoint-Based Caleulus
for Graph-Shaped Computational Fields. Tn Coordination Models and Languages - 17th
IFIP WG 6.1 International Conference, COORDINATION 2015, Held as Part of the 1#h
Internationol Federated Con (2015), T. Holvoet and M. Viroli, Eds., vol. 9037 of Lecture
Notes in Computer Science, Springer, pp. 101-116

(Best paper at DisCoTec 2015)

LATELLA, D., LOReTI, M., AND Massing, M. On-thefly Fluid Model Checking via
Diserete Time Population Models. In Computer Performance Engineering - 12th European
Workshop, EPEW 2015, Madrid, Spain, August 31 - September 1, 2015, Proceedings (2015),
M. Beltrdn, W. J. Knottenhelt, and J. T. Bradley, Eds., vol. 8272 of Lecture Noies in
Computer Science, Springer, pp. 193-207

NeNnzI, L., BorroLussi, L., Crancia, V., LORETE, M., AND Massing, M. Qualitative
and Quantitative Monitoring of Spatio-Temporal Properties. In Runtime Verification - 6th
International Conference, RV 2015 Vienna, Austria, September 22-25, 2015. Proceedings
{2015), E. Bartocei and R. Majumdar, Eds., vol. 9333 of Lecture Notes in Computer Science,
Springer, pp. 2137

ALRAHMAN, Y. A., DE NrcoLa, R., LORETI, M., TiEzz1, F., AND Vico, R. A calculus
for attribute-based communication. In Proceedings of the 30th Annual ACM Symposium on
Applied Computing, Selamanca, Spain, April 183-17, 2015 (2015), R. L. Wainwright, J. M.
Carehado, A, Bechini, and J. Hong, Eds., ACM, pp. 18401845




2014

ABEYWICKRAMA, D. B., SERBEDZIA, N. B., AND LORETI, M. Monitoring and visualiz-
ing adaptation of autonomic systems at runtime. In Proceedings of the 30th Annual ACM
Symposium on Applied Computing, Salamanea, Spain, April 13-17, 2015 (2015), R. L. Wain-
wright, J. M. Corchado, A. Bechini, and J. Hong, Eds., ACM, pp. 1857-1860

CiaNcia, V., GRILLETTI, G., LATELLA, D., LoRETI, M., AND MassiNg, M. An Exper--
imental Spatio-Temporal Model Checker. In Software Engineering and Formal Methods -
SEFM 2015 Collocated Workshops: ATSE, HOFM, MoKMaSD, and VERY*SCART, York,
UK, September 7-8, 2015, Revised (2015, D. Bianculli, R. Calinescu, and B. Rumpe, Eds.,
vol. 9509 of Lecture Notes in Computer Science, Springer, pp. 207-311

Borrorussl, L., DE Nicora, R., GALPIN, V., GILMORE, S., HiLLsTON, J., LATELLA, D,
LoreTr, M., AND Massink, M, CARMA: Collective Adaptive Resource-sharing Markovian
Agents. In Proceedings Thirteenth Workshop on Quantitative Aspects of Programming Lan-
guages and Systems, QAFL 2015, London, UK, 11th-12th April 2015. (2015}, N. Bertrand
and M. Tribastone, Eds., vol. 194 of EPTCS, pp. 16-31

HILLSTON, J., AND LORETI, M. Specification and Analysis of Open-Ended Systems with
CARMA. Tn Agent Environments for Multi-Agent Systems 1V - 4th International Work-
shop, BE{MAS 2014 - 10 Years Later, Paris, France, May 6, 2014, Revised Selected (2014),
D. Weyns and F, Michel, Eds., vol, 9068 of Lecture Notes in Computer Science, Springer,
pp. 95-116

DE Nicora, R., LoreTi, M., MORICHETTA, A., PUGLIESE, R., Sennr, V., Tiezz:, F.,
AND ALBERTO, L.-L. Programming and Verifying Component Ensembles. In From Pro-
grams to Systems. The Systems perspective in Compuling - ETAPS Workshop, FPS 2014,
in Honor of Joseph Sifakis. (2014), 8. Bensalem, Y. Lakhnech, and A. Legay, Eds., vol. 8415
of Lecture Notes in Computer Science, Springer, pp. 69-83

Larerra, D., LoreTi, M., MASSINK, M., aND CIANCIA, V. Specifying and Verifying
Properties of Space. In Theoretical Computer Science - 8th IFIP TC 1 /WG 2.2 International
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8 Tools and Software

SAM: Stochastic Analyser for Mobility SAM is a command-line tool, developed in OCaML,
that supports the stochastic analysis of mobile and distributed systems specified in STOKLANM.
SAM can be used for: executing interactively specifications; simulating stochastic behaviours;
model checking formulae of MoSL, a stochastic logic for mobility.

MarCaSPiS: Markovian CaSPiS So0SL-MC permits verifying whether a given MARCASPIS
specification satisfies or not a SOSL formula. The idea is to use an existing state-based stochastic
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model-checkers, the Markov Reward Model Checker (MRMC), and wrapping them in the SOSL
model-checking algorithm, S0SL-MC, which is implemented in OCAML, permits analysing the
execution of MARCASPIS programs and generating their reachability graphs. Moreover, after
loading a MARCASP1S specification and a formula, it verifies, by means of one or more calls to
MRMC, the satisfaction of the formula by the specification.

TAPAs: Tool for Process Algebra TAPAs is a tool that can be used to support the use
of process algebrae $o specify and analyze concurrent systems. Systems are described as process
algebras terms that are then mapped to Labelled Transition Systems {LTSs). Properties can
be verified by checking equivalences between concrete and abstract system descriptions, or by
model checking temporal formulae over the obtained LTS. A key feature of TAPAs, that makes
it particularly suited for teaching, is that it maintains a consistent double representation as term
and as graph of each system. After a change in the graphic notation the updating is automatic,
but when a modification concern of the textual notation the updating is on request.

JavaMM JavaMM is a tool that can be effectively used to support students in their first
approach to the Java language, according to the philosophy of "structured programming before
object oriented programming”. Tndeed, this environment allows the student to learn the basics of
the Java language without necessarily knowing the object-oriented features of the language itself,
and the teacher to propose new tests by making use of a graphical test editor.

IMC and JDpi IMC is a Java software framework for building infrastructures to support the
development, of applications for systems where mobility and network awareness are key issues. The
framework is particularly useful to develop run-time support for languages oriented towards global
computing. It enables platform designers to customize communication protocols and network
architectures and guarantees transparency of name management and code mobility in distributed
environments. IMC has been employed for developing a Java prototype implementation of a
run-time system for the distributed Pi caleulus, JDpi. JDpi is a Java framework that can be
used to develop distributed applications following the paradigm introduced by the distributed
m-caleulus (D in short). The framework provides Java classes to develop processes that can
migrate between nodes and communicate over channel, with a semantics derived from D,

JRESP jJRESP is a runtime environment, developed in Java, that aims at providing programmers
with a framework that permits developing autonomic and adaptive systems programmed in SCEL.
SCEL s a process algebraic language that provides abstractions explicitly supporting autonomie
computing systems in terms of Behawviors, Knowledge and Aggregations, according to specific
Policies. JRESP provides a set of API that permits using the SCEL paradigm in Java programs.
This allows programmers to experiment with SCEL primitives that are integrated in a standard
and well known programming language.

Eclipse CARMA plug-in This is an Eclipse plug-in developed for supporting specification
and analysis of CAS in CARMA. In this plug-in, CARMA systems are specified by using an
appropriate high-level language for designers of CAS, named the CARMA Specification Language.
This is mapped to the process algebra, and hence will enable qualitative and quantitive analysis
of CAS during system development by cnabling a design workflow end analysis pathway. The
intention of this high-level language is not to add to the expressiveness of CARMA, which we
believe to be well-suited to capturing the behaviour of CAS, but rather to case the task of
modelling for users who are unfamiliar with process algebra and similar formal notations.

J8STL jSSTL is a Java tool for the specification and verification of 8STL. This tool, developed
in Java, consists of a Java library (jSSTL API) and a front-end, integrated in ECLIPSE.
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