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I am a Principal Research Scientist at Code Metal working on applying formal methods to enhance the

reliability of code transpilation techniques for edge computing and embedded systems applications. Prior to

this role, I served as a Lead Research Scientist in the Safety-Critical Avionics Systems Branch at NASA

Langley Research Center, and I was a member of the NASA Formal Methods Team. I earned my Ph.D. in

Computer Science from the University of Udine (Italy), with part of my doctoral research conducted at the

Technical University of Valencia (Spain). I hold a Bachelor’s and a Master’s degree in Computer Science from

the University of Udine, both awarded with full marks and honors (summa cum laude).

My research focuses on the development and application of formal methods, particularly in the context of

safety-critical systems. At NASA, I worked on advancing rigorous techniques for the verification and analysis

of avionics software involving finite-precision computations. I was the technical lead and primary developer

of PRECiSA, a static analyzer for round-off error estimations in floating-point programs, and ReFlow, an

automatic code extractor that generates formally verified floating-point C implementations from real-valued

specifications. I also contributed to the development of formal libraries for structured natural language

requirements, hybrid systems verification, and temporal logic reasoning.

As part of the Formal Methods Team at NASA, I contributed to an in-depth formal analysis of the Compact

Position Reporting (CPR) algorithm, a critical component of the Automatic Dependent

Surveillance–Broadcast (ADS-B) protocol. I led the formal verification of the floating-point implementation

of CPR, ensuring numerical accuracy and reliability. The proposed finite-precision C implementations of

CPR are now the reference implementations in the international standard ED-102B/DO-260C.

I am an active member of the formal methods and programming languages research communities, and I have

served on the program committees of several international conferences, including as program and general

chair.

Employment History
Sep 2024 – now ] Principal Research Scientist. Code Metal, Boston, MA, USA.

Jan 2024 – Sep 2024 ] LeadResearch Scientist. NASALangley Research Center/AMA Inc., Hampton,

VA, USA.

June 2023 – Jan 2024 ] Senior Research Scientist. NASA Langley Research Center/AMA Inc., Hamp-

ton, VA, USA.

Sep 2019 – Jun 2023 ] Senior Research Scientist. NASA Langley Research Center/NIA, Hampton,

VA, USA.

Sep 2017 – Sep 2019 ] Research Scientist. NASA Langley Research Center/NIA, Hampton, VA, USA.

Sep 2015 – Sep 2017 ] Post Doctoral Researcher. NASA Langley Research Center/NIA, Hampton,

VA, USA.

Sep 2014 – Sep 2015 ] Post Doctoral Researcher. Department of Computer Science, University of

Malaga, Spain.

Education
2010 – 2014 ] Ph.D. Computer Science. University of Udine, Italy.

Thesis title: An Abstract Interpretation Framework for Diagnosis and Verification of Timed
Concurrent Constraint Languages.
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Education (continued)
2008 – 2010 ] M.Sc. Computer Science University of Udine, Italy.

Thesis title: A bottom-up goal-independent semantics for Timed Concurrent Constraint Pro-
gramming.

2005 – 2008 ] B.Sc. Computer Science University of Udine, Italy.
Thesis title: Algebraic Semantics for CLP(FD).

2005 – 2010 ] Scientific Track Diploma (equivalent to an honors postgraduate degree) Scuola
Normale Superiore Toppo Wassermann dell’Università degli Studi di Udine, Italy.

Highly selective program with parallel enrollment at the University of Udine, admitted

through national-level competitive examination.
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� doi: 10.1007/978-3-030-13838-7\_10.

12 A. Dutle, M. M. Moscato, L. Titolo, and C. A. Muñoz, “A formal analysis of the compact position

reporting algorithm,” in Verified Software. Theories, Tools, and Experiments - 9th International Conference,
VSTTE 2017, Heidelberg, Germany, July 22-23, 2017, Revised Selected Papers, A. Paskevich and T. Wies,

Eds., ser. Lecture Notes in Computer Science, vol. 10712, Springer, 2017, pp. 19–34. � doi:

10.1007/978-3-319-72308-2\_2.

13 M. M. Moscato, L. Titolo, A. Dutle, and C. A. Muñoz, “Automatic estimation of verified floating-point

round-off errors via static analysis,” in Computer Safety, Reliability, and Security - 36th International
Conference, SAFECOMP 2017, Trento, Italy, September 13-15, 2017, Proceedings, S. Tonetta, E. Schoitsch,
and F. Bitsch, Eds., ser. Lecture Notes in Computer Science, vol. 10488, Springer, 2017, pp. 213–229.

� doi: 10.1007/978-3-319-66266-4\_14.

https://doi.org/10.1145/3497775.3503685
https://doi.org/10.1007/978-3-030-63461-2\_8
https://doi.org/10.4204/EPTCS.329.3
https://doi.org/10.1007/978-3-030-30942-8\_3
https://doi.org/10.1007/978-3-030-20652-9\_25
https://doi.org/10.1007/978-3-319-73721-8\_24
https://doi.org/10.1007/978-3-319-95582-7\_22
https://doi.org/10.1007/978-3-030-13838-7\_10
https://doi.org/10.1007/978-3-319-72308-2\_2
https://doi.org/10.1007/978-3-319-66266-4\_14
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tccp,” in Logic-Based Program Synthesis and Transformation - 25th International Symposium, LOPSTR
2015, Siena, Italy, July 13-15, 2015. Revised Selected Papers, M. Falaschi, Ed., ser. Lecture Notes in
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15 D. Adalid, M. Gallardo, and L. Titolo, “Modeling hybrid systems in the concurrent constraint
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Honors and Awards
2023 ] NASALangleyMentoringAward, a recognition ofmentorship and appreciation of [my] efforts

above and beyond expectations and to share knowledge and insight by mentoring others with

great ability, veracity, and integrity.

2022 ] NASA Group Achievement Award for outstanding contributions verifying the Compact Po-

sition Reporting Algorithm to support safety of Automatic Dependent Surveillance-Broadcast in

National Airspace System.

2021 ] Contributor to the international ADS-B standard. Technical contributions to the revision

of the Automatic Dependent Surveillance–Broadcast (ADS-B) aviation standard (Jan 6 2021).

2019 ] National Institute of Aerospace Best Paper Award for “A Formally Verified Floating-Point

Implementation of the Compact Position Reporting Algorithm”.

Professional Service
Steering Committee

] ACM SIGPLAN International Workshop on the State Of the Art in Program Analysis (SOAP).

Conference Organization
2025 ] NFM 2025 General Chair - 17th International NASA Formal Methods Symposium.

] LOPSTR 2025 Program Chair - 35th International Symposium on Logic-Based Program Syn-

thesis and Transformation.

2023 ] FMICS2023ProgramChair - 28th International Conference on FormalMethods for Industrial

Critical Systems.

2022 ] SOAP 2022 Program Chair - 11th ACM SIGPLAN International Workshop on the State Of the

Art in Program Analysis.

2021 ] NFM 2021 Program Chair - 13th International NASA Formal Methods Symposium.

Editorial Roles
2023 ] Guest Editor for the International Journal on Software Tools for Technology Transfer - Selected

extended papers of FMICS 2023 (to appear).

] Editor for the Proceedings of FormalMethods for Industrial Critical Systems - 28th International

Conference, FMICS 2023, Antwerp, Belgium, September 20-22, 2023, vol. 14290, Lecture Notes

in Computer Science, Springer, 2023, ISBN: 978-3-031-43680-2, https://link.springer.com/

book/10.1007/978-3-031-43681-9.
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Professional Service (continued)
2021 ] Guest Editor for the Journal on Innovations in Systems and Software Engineering (STTT), Vol-

ume 19 (2023) - Selected extended papers of NFM 2021, https://doi.org/10.1007/s11334-023-

00544-z

2022 ] Editor for the Proceedings of SOAP ’22: 11th ACM SIGPLAN International Workshop on the

State Of the Art in Program Analysis, San Diego, CA, USA, 14 June 2022, ACM, 2022, ISBN: 978-

1-4503-9274-7, https://dl.acm.org/doi/proceedings/10.1145/3520313.

2021 ] Editor for the Proceedings of NASA Formal Methods - 13th International Symposium, NFM

2021, Virtual Event, May 24-28, 2021, Proceedings, vol. 12673, Lecture Notes in Computer Sci-

ence, Springer, 2021, ISBN: 978-3-030-76383-1, https://link.springer.com/book/10.1007/978-

3-030-76384-8.

Program Committee Participation
2026 ] POPL 2026 - 53rd ACM SIGPLAN Symposium on Principles of Programming Languages

2025 ] PADL 2025 - 27th International Symposium on Practical Aspects of Declarative Languages

] FMICS 2025 - 30th International Conference on FormalMethods for Industrial Critical Systems

] VSTTE 2025 - 17th International Conference on Verified Software: Theories, Tools, and Exper-
iments

] CPP 2025 - 14th ACM SIGPLAN International Conference on Certified Programs and Proofs

2024 ] NSAD 2024 - 10th International Workshop on Numerical and Symbolic Abstract Domains

] FMICS 2024 - 29th International Conference in FormalMethods for Industrial Critical Systems

] ARITH 2024 - 31st IEEE International Symposium on Computer Arithmetic

] LOPSTR 2024 - 34th International Symposium on Logic-based Program Synthesis and Trans-

formation

2023 ] ARITH 2023 - 30th IEEE International Symposium on Computer Arithmetic

] LOPSTR 2023 - 33rd International Symposium on Logic-based Program Synthesis and Trans-

formation

] SAS 2023 - 30th International Symposium Static Analysis Symposium

] NFM 2023 - 15th NASA Formal Methods Symposium

2022 ] VMCAI 2022 - 23rd International Conference on Verification, Model Checking, and Abstract

Interpretation

] SAS 2022 - 29th International Symposium Static Analysis Symposium (SAS 2022)

] LOPSTR 2022 - 32th International Symposium on Logic-Based Program Synthesis and Trans-

formation

] CPP 2022 - 11th ACM SIGPLAN International Conference on Certified Programs and Proofs

] CAV 2022 - 34th International Conference on Computer Aided Verification

2021 ] SOAP 2021 - 10th ACM SIGPLAN International Workshop on the State Of the Art in Program

Analysis

] DETECT 2021 - Workshop on Modeling, Verification and Testing of Dependable Critical Sys-

tems

] ESEC-FSE 2021 - ACM Joint European Software Engineering Conference and Symposium on

the Foundations of Software Engineering - Demonstratio Track (ESEC-FSE 2021)

] FMAS 2021 - 3rd Workshop on Formal Methods for Autonomous Systems

2020 ] NFM 2020 - 12th International NASA Formal Methods Symposium

] FMAS 2020 - 2nd Workshop on Formal Methods for Autonomous Systems

https://doi.org/10.1007/s11334-023-00544-z
https://doi.org/10.1007/s11334-023-00544-z
https://dl.acm.org/doi/proceedings/10.1145/3520313
https://link.springer.com/book/10.1007/978-3-030-76384-8
https://link.springer.com/book/10.1007/978-3-030-76384-8


Professional Service (continued)
] DETECT 2020 - Workshop on Modeling, Verification and Testing of Dependable Critical Sys-

tems

] NSV 2020 - 13th International Workshop on Numerical Software Verification (NSV 2020)

2019 ] NSV 2019 - 12th International Workshop on Numerical Software Verification

2018 ] TNC 2018 - 1st International Workshop on Trusted Numerical Computations Workshop

] NSV 2018 - 11th InternationalWorkshop onNumerical Software Verification (NSV 2018), hosted

by the Federated Logic Conference

] NFM 2018 - 10th International NASA Formal Methods Symposium (NFM 2018)

2015 ] CILC 2015 - 30th Italian Conference on Computational Logic

Journal Reviewing Activity
] International Journal on Software Tools for Technology Transfer (Springer)

] ACM Journal of Computing Surveys

] Journal of Software: Practice and Experience (Wiley)

] Journal of Computers and Electrical Engineering (Elsevier)

] Journal of Automated Reasoning (Springer)

] Journal of Logical and Algebraic Methods in Programming (Elsevier)

PhD/MSc Thesis Evaluation Jury
2023 ] Thiago Mendoça Ferreira Ramos, University of Brasilia, Brasil

2021 ] Maxime Jacquemin, CEA List, France

] Dorra Ben Khalifa, University of Perpignan, France

Seminars and Invited Talks
2024 ] “Taming Floating-point Errors in Avionics Applications at NASA”. Talk at the Lipari Summer

School on Abstract Interpretation, Italy.

2023 ] “Taming Floating-point Errors in Avionics Applications”. Invited talk at the University of Kent,

UK.

] “ReFlow: from real number specifications to floating-point implementations”. Invited

Lightweight talk, DOE/NSF Workshop on Correctness in Scientific Computing, Orlando,

Florida, USA.

] “ReFlow: from real number specifications to floating-point implementations”. InvitedTalk, Chal-

lenges of Software Verification Symposium 2023, Ca’ Foscari University, Venice, Italy.

2022 ] “Floating-point round-off error analysis of safety-critical avionics software”. Seminar at the

Technical University of Valencia, Spain.

] “Floating-point round-off error analysis of safety-critical avionics software”. Invited Talk, Chal-

lenges of Software Verification Symposium 2022, Ca’ Foscari University, Venice, Italy.

] “Taming Numerical Errors in Aerospace Applications”. AIAA Hampton Roads Section 2022-2023

Technical Talk Series, NASA Langley, USA.

] “Taming Numerical Errors in Aerospace Applications”. NASA Research Directory Tech 2022

Talk, NASA Langley, USA.



Seminars and Invited Talks (continued)
2017 ] “An Abstract Interpretation Framework for the Round-Off Error Analysis of Floating-Point Pro-

grams”. Invited talk at Dagstuhl Seminar 17352 on Analysis and Synthesis of Floating-point Pro-

grams, Germany.

] “A Static Analysis Framework for the Estimation of Verified Floating-Point Round-Off Errors”.

Invited talk at the French Alternative Energies and Atomic Energy Commission (CEA), Paris,

France.

2014 ] “Abstract Diagnosis for tccp using a Linear Temporal Logic”. Talk at the University of the Basque

Country, San Sebastian, Spain.

] “An Abstract Interpretation Framework for Verification of Timed Concurrent Constraint Lan-

guages”. Talk at IMDEA Software Institute, Madrid, Spain.

2011 ] ‘’Abstract Diagnosis for TimedConcurrent Constraint programs”. Talk at the University of Siena,

Italy.

Languages
Italian ] Native

English ] Fluent

Spanish ] Fluent

French ] Intermediate

Russian ] Basic


