
CV (short)

Marco Danelutto

2020

Personal data
Marco Danelutto, born in Udine, 1960. He got the PhD in Pisa in 1990 and he is currently full professor at
the Dept. of Computer Science of the Univ. of Pisa. He is currenty the vice-responsible (“vicepresidente”
CdS) of the joint master degree (Univ. of Pisa) in Computer Science and Networking, member of the
PhD committee and vice director of the Dept. of Computer Science.

Research

Research activity of Danelutto covers different arguments, mostly in the area of the study of methodolo-
gies, tools and models for parallel and distributed computing.

Structured parallel programming Danelutto has been a pioneer in the development of structured
parallel programming environments based on algorithmic skeletons. In early ’90s he has been one of the
main designers of P3L [2, 3], the first programming language based on the algorithmic skeleton concept.
Later on he actively participated in the design and implementation of the industrial version of P3L SkIE
[4]. In early ’2000s, he designed and implemented the structured parallel programming framework Muskel.
This was a Java library targeting clusters and workstation netoworks through algorithmic skeletons.
Muskel has been the first algorithmic skeleton programming framework using an autonomic manager
to take care fo the non functional propoerties of structured parallel computations [50]. The manager
concept has been then used in other programming frameworks including ASSIST [63] and Behavioural
skeletons [69, 69]. More recently, Danelutto contributed to the developmento of the structured parallel
programming framework FastFlow [101, 123], that has been adopted in several international research
projects including the FP7 EU projects ParaPhrase and REPARA and the H2020 EU funded project
RePhrase.

Danelutto contributed to the introduction of algorithmic skeletons in functional programming as well.
He participated to the design and implementation of the parallel library OcamlP3L [23], to the design
and development of the library ParMap [20] and to the development of libraries for the support of the
execution of parallel patterns in Erlang targeting GPUs [125].

He contributed to the development of new parallel patterns, such as the Pool evolution pattern
([25] supporting the implementation of typical parallel computations from the symbolic processing and
machine learning application fields) and the Macro Data Flow pattern supporting arbitrary parallel
computations modelled through dependency DAGs. Both patterns have been implemented in FastFlow
in the framework of the EU FP7 ParaPhrase project.

Eventually, Danelutto contributed to the development of techniques for the implementation of struc-
tured parallel programming environments: he introduced the implementation model based on macro data
flow [5], he contributed substantially to the development of the RISC-pbb model supporting the struc-
tured implementation of parallel patterns [115, 22], and participated to the development of techniques

1



to exploit hardware accelerators within structured parallel programming frameworks [101, 112, 125].

Software components
Since his participation of the EU funded project CoreGRID (NoE FP6) and GridComp (STREP FP6),

Danelutto actively contributed to the development of software component models for structured parallel
programming. He contributed to the definition of the standard ETSI GCM (Grid Component Model)
[15] and to the design of component models providing structured parallel components [83]. In the GCM
framework Danelutto designed, with the other researchers involved in the CoreGRID and GridComp EU
projects, Behavioural Skeletons, that is a parallel component model providing several different parallel
patterns as components and targeting computational grdis and, more generally, cluster/networks of
workstations [69, 95].

Autonomic computing
As mentioned, Danelutto introduced in [50] an autonomic manager concept suitable to mange non func-

tional properties of parallel computations (such as performance, fault tolerance, security, energy, etc.).
During the participation to EU projects CoreGRID and GridComp, the autonomic management of non
functional features concept has been better structured, investigated and formalized in the Behavioural
skeleton abstraction [82]. Danelutto first contributed to the design of the Behavioural skeletons and
later on actively participated in the development of the structured policies supporting the management
of single or multiple non functional properties [91]. Danelutto also contributed to the transfer of the
technology proper of Behavioural skeletons from distributed frameworks (grids) to more classical HPC
frameworks [97, 103].

Formal techniques for the support of parallel programming
Danelutto has worked on formal techniques for the support of structured parallel programming. At the

very beginning of his career, with A. Masini he developed techniques, based on temporal logic, suitable
to model the parallel behaviour of different concurrent systems [1, 1]. More recently, he contributed to
the formal definition of functional and parallel semantics for algorithmic skeletons [12], he studied formal
frameworks supporting the modelling and the analysis of structured parallel programming frameworks
[72, 85, 71], as well as model checking based techniques to anlyze management policies relative to the
management of non functional properties in structured parallel computations [102, 107].

Fine grain parallelism
During the PhD and in the following year Danelutto extended the VLIW (Very Long Instruction Word)

model designing the model VLIW-in-the-large [D1] [4, 7, 10] that was able to overcome some limitations
typical of the VLIW programming model, such as those related to possibilities to dynamically adapt the
parallelism exploitation (in terms of parallelism degree) to the different features of applications.

Editor and Co-editor of volumes

• co-editor of volume ”Euro-Par 2004 Parallel Processing”, LNCS, vol. 3149, Springer-Verlag, ISBN:
3-540-22924-8, 2004

• co-editor of volume ”Integrated Research in GRID Computing” Springer Science+Business Media,
LLC, ISBN: 0-387-47656-3, 2007

• co-editor of volume ”Making Grids Work” Springer Science+Business Media, LLC, ISBN: 978-0-
387-78447-2, 2008

• co-editor of volume ”Proceedings of the 18th Euromicro Conference on Parallel, Distributed and
Network-based Processing, PDP 2010”, IEEE Computer Society, ISBN: 978-0-7695-3939-3, 2010

• co-editor of volume ”Euro-Par 2010 Parallel Processing Workshops” LNCS, vol. 6586, Springer-
Verlag, ISBN: 978-3-642-21877-4, 2011

• co-editor of volume ”Proceedings of the 19th International Euromicro Conference on Parallel,
Distributed and Network-based Processing, PDP 2011” IEEE Computer Society, ISBN: 978-0-
7695-4328-4, 2011
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• co-editor of volume ”Euro-Par 2011: Parallel Processing Workshops”, LCNS, vol. 7155, Springer-
Verlag ISBN: 978-3-642-29736-6, 2012

• co-editor of volume ”Euro-Par 2012: Parallel Processing Workshops”, LCNS, vol. 7640, Springer-
Verlag ISBN: 978-3-642-36948-3, 2013

• co-editor of the volume ”Parallel computing is everywhere”, IOS Press, ISBN 978-1-61499-842-6

International conferences

• responsible of the organization of the conference(s) Euromicro PDP (from 2008)

• member of the Euro-Par steering committee (from 2000 to 2012)

• member of the program commitees of the different conferences and workshops including EuroPar
(2008, 2010, 2014), Euromicro PDP(2010–2014), CCGRID (2008, 2009, 2014, 2016), HPCN,
HLPGPU, IEEE CloudCcom (2012), OrmaCloud (2013–2014), ServiceWave (2008) (2014, 2016),
HLPP (2015), ASSSES (2008), CBHPC (2008–2010),

• organizer (co-chair with D. Di Serafino and P. D’ambra) of the mini symposium ”Advanced Pro-
gramming Environments for Parallel and Distributed Computing” associato a ParCo 2001 (Napoli,
September 2001)

• organizer (co-chair with M. Vanneschi and D. Laforenza) of “Europar: Parallel Processing 2004”
(Pisa, Palazzo dei Congressi, August 2004),

• organizer of “Euromicro 18th Parallel, Distributed and Network.based processing (PDP 2010)”
(Pisa, Polo Fibonacci, February 2010),

• co-chair of “Euromicro 19th Parallel, Distributed and Network.based processing (PDP 2011)”
(Cipro, February 2011),

• organizer and co-chair with S. Pelagatti and M. Torquati di “HLPP 2015” (Pisa, July 2015).

• organizer and program co-chair (With P. Dazzi) of PARCO 2017 (Bologna, Sept. 2017)

Main international cooperations

Ongoing

• R. Di Cosmo, Paris VI, France (parallel functional programming)

• P. Kilpatrick, Queen’s University, Belfast, UK (formal tools for parallel computing and autonomic
computing)

• J. D. Garcia Sanchez, Universitad Carlos 3, Madrid (structured parallel programming frameworks)

• H. G. Velez, NCI, Dublin (IRL) (algorithmic skeletons and cloud computing)

• Luiz Gustavo Fernandez, Dalvan Griebler, PUCRS, Porto Alegre (BRA) (structured parallel pro-
gramming & software engineering for programming frameworks)

Teaching

Marco Danelutto has been teaching coourses at the Univ. of Pisa as assistant or as professor since
1991-92. From 2006 he is in charge of the course of Computer Architecture. From 2009 he also teaches
“Parallel and distributed systems: paradigms and models”.
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He has been providing several courses for the local PhD school, recently in 2007, 2012, 2015 and 2020.
In 2018 he also taught a 20h PhD course at PUCRS (Porto Alegre, Brasil).

PhD supervisor

• (Co-tutela with M. Vanneschi) Marco Aldinucci (Pisa, PhD in 2003, Dynamic shared data in
structured parallel programming frameworks)

• Sonia Campa (Pisa, PhD in 2005, Coordinating exploitation of data and control parallelism)

• Patrizio Dazzi (IMT Lucca, PhD in 2008, Tools and Models for High Performance High Level
Parallel and Grid Programming)

• (Co-tutela with Luiz Gustavo Leao Fernandez, Pisa & Pontifica Univ. do Rio Grande do Sul
(Brasil)) Dalvan Griebler (Porto Alegre, PhD in 2016, Domain-Specific Language & Support Tools
for High-Level Stream Parallelism)

• Daniele De Sensi (Pisa, PhD in 2018, Solutions for Managing Performance and Power Consumption
of Parallel Applications)

• Massimo Torquati (Pisa, PhD in 2019, Harnessing Parallelism in Multi/Many-Cores with Streams
and Parallel Patterns)

Graduation and Master thesis supervisor
From 1992 Danelutto has been

• supervisor of more than 90 graduation and master degree thesis

• supervisor of more than 30 “tirocini formativi” (stage activities of graduation students)

Publications

Marco Danelutto is author and co-author of more than 180 papers in international journals and refereed
conferences (see appendix).

As of 25 June 2020:

• Scopus reports 180 documents, with more the 180 coauthors, with 1793 total citations by 972
documents, with an H-index equal to 21

• Googl Scholar reports a total of 4532 citations with H-index equal to 35
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A List of publications

Journal papers

[1] M. Danelutto and A. Masini. “Implementation of a synchronous communication primitive in a
loosely coupled system: a correctness proof”. In: Future Generation Computer Systems 8.1–3 (July
1992), pp. 137–147. doi: 10.1016/0167-739X(92)90035-A.

[2] M. Danelutto, R. D. Meglio, S. Orlando, S. Pelagatti, and M. Vanneschi. “A methodology for the
development and the support of massively parallel programs”. In: Future Generation Computer
Systems 8.1—3 (1992), pp. 205–220. issn: 0167-739X. doi: http://dx.doi.org/10.1016/0167-
739X(92)90040-I.

[3] B. Bacci, M. Danelutto, S. Orlando, S. Pelagatti, and M. Vanneschi. “P3L: A Structured High
level programming language and its structured support”. In: Concurrency Practice and Experience
7.3 (May 1995), pp. 225–255. doi: 10.1002/cpe.4330070305.

[4] B. Bacci, M. Danelutto, S. Pelagatti, and M. Vanneschi. “SkIE: A heterogeneous environment for
HPC applications”. In: Parallel Computing 25.13-14 (1999), pp. 1827–1852.

[5] M. Danelutto. “Efficient support for skeletons on workstation clusters”. In: Parallel Processing
Letters 11.1 (2001), pp. 41–56.

[6] P. D’Ambra, M. Danelutto, and D. di Serafino. “Advanced environments for parallel and dis-
tributed computing”. In: Parallel Computing 28.12 (2002), pp. 1635–1636.

[7] M. Aldinucci, M. Danelutto, and P. Teti. “An advanced environment supporting structured par-
allel programming in Java”. In: Future Generation Computer Systems 19.5 (July 2003), pp. 611–
626. doi: 10.1016/S0167-739X(02)00172-3.

[8] M. Danelutto. “HPC the easy way: new technologies for high performance applications deploy-
ment”. In: Journal of Systems Architecture 49.10-11 (Nov. 2003), pp. 399–419.

[9] M. Danelutto. “Irregularity handling via structured parallel programming”. In: Intl. Journal of
Computational Science and Engineering 3-4 (2005).

[10] M. Aldinucci, M. Coppola, M. Danelutto, N. Tonellotto, M. Vanneschi, and C. Zoccolo. “High
level grid programming with ASSIST”. In: Computational Methods in Science and Technology
12.1 (2006), pp. 21–32.

[11] M. Aldinucci and M. Danelutto. “Algorithmic skeletons meeting grids”. In: Parallel Computing
32.7 (2006), pp. 449–462. doi: 10.1016/j.parco.2006.04.001.

[12] M. Aldinucci and M. Danelutto. “Skeleton based parallel programming: functional and parallel
semantic in a single shot”. In: Computer Languages, Systems and Structures 33.3-4 (Oct. 2007),
pp. 179–192. doi: 10.1016/j.cl.2006.07.004.

[13] M. Aldinucci, M. Danelutto, and P. Dazzi. “MUSKEL: an expandable skeleton environment”. In:
Scalable Computing: Practice and Experience 8.4 (Dec. 2007), pp. 325–341.

[14] M. Aldinucci and M. Danelutto. “Securing skeletal systems with limited performance penalty:
the Muskel experience”. In: Journal of Systems Architecture 54.9 (Sept. 2008), pp. 868–876. doi:
10.1016/j.sysarc.2008.02.008.

[15] F. Baude, D. Caromel, C. Dalmasso, M. Danelutto, V. Getov, L. Henrio, and C. Perez. “GCM: a
grid extension to Fractal for autonomous distributed components”. English. In: Annals of Telecom-
munications - Annales des télécommunications 64.1-2 (2009), pp. 5–24. issn: 0003-4347. doi:
10.1007/s12243-008-0068-8.

[16] D. Buono, M. Danelutto, and S. Lametti. “Map, reduce and mapreduce, the skeleton way”. In:
Procedia Computer Science 1.1 (2010). Ed. by P. M. A. Sloot, G. D. van Albada, and J. Dongarra,
pp. 2095–2103. doi: 10.1016/j.procs.2010.04.234.

[17] M. Danelutto, D. Laforenza, N. Tonellotto, M. Vanneschi, and C. Zoccolo. “Modeling Stream
Communications in Component-based Applications”. In: Scalable Computing: Practice and Expe-
rience 11.3 (2010).
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[18] U. Schwiegelshohn, R. M. Badia, M. Bubak, M. Danelutto, S. Dustdar, F. Gagliardi, A. Geiger, L.
Hluchý, D. Kranzlmüller, E. Laure, T. Priol, A. Reinefeld, M. M. Resch, A. Reuter, O. Rienhoff, T.
Rüter, P. M. A. Sloot, D. Talia, K. Ullmann, and R. Yahyapour. “Perspectives on grid computing”.
In: Future Generation Comp. Syst. 26.8 (2010), pp. 1104–1115. doi: 10.1016/j.future.2010.
05.010.

[19] M. Aldinucci, M. Danelutto, P. Kilpatrick, and M. Torquati. “Targeting Heterogeneous Archi-
tectures via Macro Data Flow”. In: Parallel Processing Letters 22.2 (2012). doi: 10 . 1142 /

S0129626412400063.

[20] M. Danelutto and R. D. Cosmo. “A “Minimal Disruption” Skeleton Experiment: Seamless Map
& Reduce Embedding in OCaml”. In: Procedia Computer Science 9 (2012). Ed. by H. H. Ali, Y.
Shi, D. Khazanchi, M. Lees, G. D. van Albada, J. Dongarra, and P. M. A. Sloot, pp. 1837–1846.
doi: 10.1016/j.procs.2012.04.202.

[21] T. Weigold, M. Aldinucci, M. Danelutto, and V. Getov. “Process-driven biometric identification
by means of autonomic grid components”. In: IJAACS 5.3 (2012), pp. 274–291. doi: 10.1504/
IJAACS.2012.047659.

[22] M. Aldinucci, S. Campa, M. Danelutto, P. Kilpatrick, and M. Torquati. “Design patterns perco-
lating to parallel programming framework implementation”. In: International Journal of Parallel
Programming 42.6 (2014), pp. 1012–1031. doi: 10.1007/s10766-013-0273-6.

[23] C. Brown, M. Danelutto, K. Hammond, P. Kilpatrick, and A. Elliott. “Cost-Directed Refactoring
for Parallel Erlang Programs”. In: International Journal of Parallel Programming 42.4 (2014),
pp. 564–582. doi: 10.1007/s10766-013-0266-5.

[24] S. Campa, M. Danelutto, M. Goli, H. González-Vélez, A. M. Popescu, and M. Torquati. “Parallel
patterns for heterogeneous CPU/GPU architectures: Structured parallelism from cluster to cloud”.
In: Future Generation Comp. Syst. 37 (2014), pp. 354–366. doi: 10.1016/j.future.2013.12.038.

[25] M. Aldinucci, S. Campa, M. Danelutto, P. Kilpatrick, and M. Torquati. “Pool Evolution: A
Parallel Pattern for Evolutionary and Symbolic Computing”. English. In: International Journal
of Parallel Programming (2015), pp. 1–21. issn: 0885-7458. doi: 10.1007/s10766-015-0358-5.

[26] A. Brogi, M. Danelutto, D. De Sensi, A. Ibrahim, J. Soldani, and M. Torquati. “Analysing Multiple
QoS Attributes in Parallel Design Patterns-Based Applications”. In: International Journal of
Parallel Programming (2016), pp. 1–20. issn: 1573-7640. doi: 10.1007/s10766-016-0476-8.

[27] M. Danelutto, M. Torquati, and P. Kilpatrick. “A DSL Based Toolchain for Design Space Ex-
ploration in Structured Parallel Programming”. In: Procedia Computer Science 80 (2016). Inter-
national Conference on Computational Science 2016, {ICCS} 2016, 6-8 June 2016, San Diego,
California, {USA}, pp. 1519–1530. issn: 1877-0509. doi: 10.1016/j.procs.2016.05.477.

[28] D. De Sensi, M. Torquati, and M. Danelutto. “A Reconfiguration Algorithm for Power-Aware
Parallel Applications”. In: ACM Trans. Archit. Code Optim. 13.4 (Dec. 2016), 43:1–43:25. issn:
1544-3566. doi: 10.1145/3004054.

[29] M. Danelutto, T. De Matteis, D. De Sensi, G. Mencagli, M. Torquati, M. Aldinucci, and P.
Kilpatrick. “The RePhrase Extended Pattern Set for Data Intensive Parallel Computing”. In:
International Journal of Parallel Programming (Nov. 2017). issn: 1573-7640. doi: 10.1007/

s10766-017-0540-z.

[30] M. Danelutto, D. De Sensi, and M. Torquati. “A Power-Aware, Self-Adaptive Macro Data Flow
Framework”. In: Parallel Processing Letters 27.01 (Mar. 2017), p. 1740004. doi: 10 . 1142 /

S0129626417400047. eprint: http://www.worldscientific.com/doi/pdf/10.1142/S0129626417400047.

[31] D. De Sensi, T. De Matteis, M. Torquati, G. Mencagli, and M. Danelutto. “Bringing Parallel
Patterns Out of the Corner: The P3ARSEC Benchmark Suite”. In: ACM Trans. Archit. Code
Optim. 14.4 (Oct. 2017), 33:1–33:26. issn: 1544-3566. doi: 10.1145/3132710.

[32] D. De Sensi, M. Torquati, and M. Danelutto. “Mammut: High-level management of system knobs
and sensors”. In: SoftwareX 6 (July 2017), pp. 150–154. issn: 2352-7110. doi: http://dx.doi.
org/10.1016/j.softx.2017.06.005.
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[33] D. Griebler, M. Danelutto, M. Torquati, and L. G. Fernandes. “SPar: A DSL for High-Level
and Productive Stream Parallelism”. In: Parallel Processing Letters 27.1 (2017), pp. 1–20. doi:
10.1142/S0129626417400059.

[34] G. Mencagli, M. Torquati, M. Danelutto, and T. De Matteis. “Parallel Continuous Preference
Queries over Out-of-Order and Bursty Data Streams”. In: IEEE Transactions on Parallel and
Distributed Systems 28.9 (Sept. 2017), pp. 2608–2624. issn: 1045-9219. doi: 10.1109/TPDS.

2017.2679197.

[35] M. Torquati, G. Mencagli, M. Drocco, M. Aldinucci, T. De Matteis, and M. Danelutto. “On
dynamic memory allocation in sliding-window parallel patterns for streaming analytics”. In: The
Journal of Supercomputing (Sept. 2017). issn: 1573-0484. doi: 10.1007/s11227-017-2152-1.

PhD thesis

[D1] M. Danelutto, A massively parallel architecture using VLIW for fine grain parallelism exploita-
tion, Dottorato in Informatica, Dipartimento di Informatica, Univ. di Pisa, Technical Report
TD05/90, 1990

Refereed conferences

[1] M. Danelutto and A. Masini. “A temporal logic approach to specify and to prove properties
of finite state concurrent systems”. In: CSL ’88, 2nd Workshop on Computer Science Logic,
Duisburg, FRG. Ed. by S. Verlag. Lecture Notes in Computer Science 385. 1989, pp. 63–79.

[2] V. Ambriola, P. Ciancarini, and M. Danelutto. “Design and distributed implementation of parallel
logic language Shared Prolog”. In: 2nd ACM SIGPLAN Symposium on Principles and Practice
of Programming Languages. SIGPLAN NOTICES, Volume 25, Number 3. Mar. 1990, pp. 40–49.

[3] M. Danelutto. “Extending the VLIW approach to fine grain parallelism exploitation beyond single
control unit machines”. In: Proocedings of the Fifth International Symposium on Computer and
Information Science. Cappadokia – Turkey. Oct. 1990, pp. 23–32.

[4] M. Danelutto and M. Vanneschi. “VLIW-in-the-large: a model for fine grain parallelism exploita-
tion on distributed memory multiprocessors”. In: MICRO-23, The 23rd International Workshop
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[8] B. Bacci, M. Danelutto, S. Orlando, S. Pelagatti, and M. Vanneschi. “Efficient compilation of
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PARCO’93 – Parallel Computing. Grenoble – France. Sept. 1993, pp. 565–568.

[9] M. Danelutto and S. Pelagatti. “Parallel Implementation of FP using a Template-Based Ap-
proach”. In: Proceedings of the 5th International Workshop on Implementation of Functional
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in parallel programming language design”. In: High-Performance Computing and Networking, In-
ternational Conference and Exhibition, HPCN Europe 1995, Proceedings. Ed. by L. O. Hertzberger
and G. Serazzi. Vol. 919. LNCS. Milan, Italy: Springer, May 1995, pp. 7–13. isbn: 3-540-59393-4.
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based P3L compiler”. In: Proc. of the Parallel Computing Workshop (PCW’97). Camberra, Aus-
tralia. 1997.
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[42] M. Aldinucci, M. Danelutto, and J. Dünnweber. “Optimization Techniques for Implementing Par-
allel Skeletons in Grid Environments”. In: Proc. of CMPP: Intl. Workshop on Constructive Meth-
ods for Parallel Programming. Ed. by S. Gorlatch. Stirling, Scotland, UK: Universität Münster,
Germany, July 2004, pp. 35–47.

[43] S. Campa and M. Danelutto. “A framework for orthogonal data and control parallelism exploita-
tion”. In: Proc. of Intl. Conference on Computation Science and its Application. Vol. 3044. LNCS.
Assisi, Italy: Springer, May 2004, pp. 206–213.

[44] M. Danelutto. “Adaptive Task Farm Implementation Strategies”. In: Proc. of Intl. Euromicro
PDP: Parallel Distributed and network-based Processing. La Coruna, Spain: IEEE, Feb. 2004,
pp. 416–423.

[45] M. Danelutto, R. Esposito, and L. Verdoscia. “CODACS prototype: CHIARA language and its
compiler”. In: Proc. of Intl. Workshop on Embedded Computing Systems (in conjunction with the
ICDCS’2004). Tokio, Japan, Mar. 2004.
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l'istituto di ricerca FBK-irst che, attualmente, è uno dei principali produttori di SiPM. In quegli anni, 
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INSIDE. Motivato dalla richiesta di strumentazione MR compatibile dal progetto TRIMAGE, ho 
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ambiente clinico. 
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