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Summary Statement

Dedicated, passionate, and professional engineer and researcher with deep knowledge in various subjects,
including computer architecture, graphic processing units (GPUs), advanced digital design, reliability, testing,
fault tolerance, and design diversity of integrated circuits. With a background in digital design, testing,
reliability evaluation and enhancement of Al accelerators for deployment of neural networks in safety-critical

applications.

Education

2020 — 2024 M Politecnico di Torino, Italy.
Ph.D., Computer and Control Engineering
o Thesis title: Reliability enhancement on GPU Architectures.
e Advisers: Matteo Sonza Reorda, Ernesto Sanchez

2013 — 2017 M Pedagogical and Technological University of Colombia, Colombia
M.Sc¢, Electronics Engineering
o Thesis title: FPGA-Based System for Hand Gesture Recognition Applied to Human-Robot
Interaction Applications.
o Adviser: Wilson Javier Perez Holguin

2007 — 2013 M Pedagogical and Technological University of Colombia, Colombia
B.Sc., Electronics Engineering
o Thesis title: FPGA-based System for the Translation of Colombian Sign Language to Text.
e Adviser: Wilson Javier Perez Holguin

Awards & Honors

2024 A Ph.D Quality Award Winner September, 2024.
Department of Control and Computer Engineering, Politecnico di Torino Turin, Italy

e Awarded the 3rd Year Ph.D Quality Award to Juan David Guerrero Balaguera.
2023 A Ph.D Quality Award Winner September, 2023
Department of Control and Computer Engineering, Politecnico di Torino Turin, Italy

o Awarded the 2nd Year Ph.D Quality Award to Juan David Guerrero Balaguera.
M Best Paper Award Nomination April, 2023
Design, Automation ¢ Test in Europe Conference ¢ Exhibition (DATE) Antwerp, Belgium

e Recognized to the paper: "Assessing convolutional neural networks reliability through statis-
tical fault injections” by A. Ruospo, G. Gavarini, C. De Sio, J. Guerrero, L. Sterpone, M. Sonza
Reorda, E. Sanchez, R. Mariani, J. Aribido, and ]. Athavale.

2021 M Best Paper Award Winner April, 2021
Int. Symposium on Design and Diagnostics of Electronic Circuits 7 Systems Vienna, Austria
e Awarded to the paper: "On the functional test of special function units in GPUs” by J.-D.
Guerrero-Balaguera, |. E. Rodriguez Condia, and M. Sonza Reorda.

Research Publications
More than 30 publications in important journals (e.g., TODAES, TNS, ACCESS, and MDPI) and conferences
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(e.g., Super Computing, DATE, VTS, ETS) concerning the design, test, and reliability enhancement of GPUs as
well as other hardware accelerators and processors. Most of the works seek to propose strategies to evaluate
and enhance the dependability of neural networks.

Doctoral Dissertation

0 J.-D. Guerrero-Balaguera, Reliability enhancement in gpu architectures, Ph.D Thesis. Politecnico di
Torino, 2024.

Books and Chapters

R. Limas Sierra, J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, and M. Sonza Reorda, “Analyzing
the reliability of tcus through micro-architecture and structural evaluations for two real number
formats”, in VLSI-SoC 2023: Silicon Innovations for Trustworthy Artificial Intelligence, Springer, 2024.

Journal Articles

0 J. E. Rodriguez Condia, F. A. Da Silva, A. C. Bagbaga, J.-D. Guerrero-Balaguera, S. Hamdioui,
C. Sauer, and M. Sonza Reorda, “Using stls for effective in-field test of gpus”, IEEE Design £ Test, vol. 40,
no. 2, pp. 109—117, 2022.

Q F. Fernandes Dos Santos, A. Kritikakou, J. E. Rodriguez Condia, J.-D. Guerrero-Balaguera,
M. Sonza Reorda, O. Sentieys, and P. Rech, “Characterizing a neutron-induced fault model for deep
neural networks”, IEEE Transactions on Nuclear Science, vol. 70, no. 4, pp. 370-380, 2022.

J. D. Guerrero-Balaguera and W. J. P. Holguin, “Fpga-based translation system from colombian sign
language to text”, Dyna, vol. 82, no. 189, pp. 172181, 2015.

J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, and M. Sonza Reorda, “Stls for gpus: Using
high-level language approaches”, IEEE Design €7 Test, vol. 40, no. 4, pp. 51-60, 2023.

R. Limas Sierra, J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, and M. Sonza Reorda, “Exploring
hardware fault impacts on different real number representations of the structural resilience of tcus in
gpus’, Electronics, vol. 13, no. 3, p. 578, 2024.

J. E. Rodriguez Condia, J.-D. Guerrero-Balaguera, E. J. Patifio Nuez, R. Limas Sierra, and
M. Sonza Reorda, “Investigating and reducing the architectural impact of transient faults in special
function units for gpus”, Journal of Electronic Testing, pp. 1-14, 2024.

J.-D. Guerrero-Balaguera, ]. E. Rodriguez C., and M. Sonza Reorda, “Effective fault effects evaluation
for permanent faults in gpus executing dnns”, ACM Trans. Des. Autom. Electron. Syst., pp. 1-33, 2025,
Accepted.

N. I. Deligiannis, J.-D. Guerrero-Balaguera, R. Cantoro, S. E. D. Habib, and M. Sonza Reorda, “A
reliability evaluation flow for assessing the impact of permanent hardware faults on integer arithmetic
circuits”, IEEE Access, pp. 1-20, 2025, Accepted.

Peer-reviewed Conference Proceedings

0 J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, and M. Sonza Reorda, “On the functional test of
special function units in gpus’, in 2021 24th International Symposium on Design and Diagnostics of
Electronic Circuits €4 Systems (DDECS), IEEE, 2021, pp. 81-86.

o J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, and M. Sonza Reorda, “Using hardware
performance counters to support infield gpu testing”, in 2021 28th IEEE International Conference on
Electronics, Circuits, and Systems (ICECS), IEEE, 2021, pp. 1—4.

o J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, and M. Sonza Reorda, “A novel compaction
approach for sbst test programs”, in 2021 [EEE 30th Asian Test Symposium (ATS), IEEE, 2021, pp. 67-72.



J.-D. Guerrero-Balaguera, L. Galasso, R. Limas Sierra, E. Sanchez, and M. Sonza Reorda, “Evaluating
the impact of permanent faults in a gpu running a deep neural network”, in 2022 IEEFE International Test
Conference in Asia (ITC-Asia), IEEE, 2022, pp. 96-101.

J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, and M. Sonza Reorda, “A compaction method for
stls for gpu in-field test”, in 2022 Design, Automation £4 Test in Europe Conference €4 Exhibition (DATE),

IEEE, 2022, pp. 454—459.

J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, and M. Sonza Reorda, “A new method to generate
software test libraries for in-field gpu testing resorting to high-level languages”, in 2022 IEEE 4oth VLSI
Test Symposium (VTS), IEEE, 2022, pp. 1-7.

J.-D. Guerrero-Balaguera, R. Limas Sierra, and M. Sonza Reorda, “Effective fault simulation of gpu’s
permanent faults for reliability estimation of cnns”, in 2022 IEEE 28th International Symposium on
On-Line Testing and Robust System Design (IOLTS), IEEE, 2022, pp. 1-6.

J. E. Rodriguez Condia, J.-D. Guerrero-Balaguera, C.-F. Moreno-Manrique, and M. Sonza Reorda,
“Design and verification of an open-source sfu model for gpgpus”, in 2020 17th Biennial Baltic Electronics
Conference (BEC), IEEE, 2020, pp. 1-6.

J.-D. Guerrero-Balaguera, L. Galasso, R. Limas Sierra, and M. Sonza Reorda, “Reliability assessment
of neural networks in gpus: A framework for permanent faults injections”, in 2022 IEEE 31st
International Symposium on Industrial Electronics (ISIE), IEEE, 2022, pp. 959-962.

J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, and M. Sonza Reorda, “Neural network’s reliability
to permanent faults: Analyzing the impact of performance optimizations in gpus’, in 2022 29th IEEE
International Conference on Electronics, Circuits and Systems (ICECS), IEEE, 2022, pp. 1—4.

J. E. Rodriguez Condia, J.-D. Guerrero-Balaguera, F. Fernandes Dos Santos, M. Sonza Reorda, and
P. Rech, “A multi-level approach to evaluate the impact of gpu permanent faults on cnn’s reliability”, in
2022 IEEE International Test Conference (ITC), IEEE, 2022, pp. 278-287.

F. Angione, D. Appello, J. Aribido, J. Athavale, N. Bellarmino, P. Bernardi, R. Cantoro, C. De Sio,

T. Foscale, G. Gavarini, J. Guerrero, M. Huch, G. Iaria, T. Kilian, R. Mariani, R. Martone, A. Ruospo,
E. Sanchez, U. Schlichtmann, G. Squillero, M. Sonza Reorda, L. Sterpone, V. Tancorre, and R. Ugiolj,
“Test, reliability and functional safety trends for automotive system-on-chip”, in zozz IEEE European
Test Symposium (ETS), IEEE, 2022, pp. 1-10.

A. Ruospo, G. Gavarini, C. De Sio, J. Guerrero, L. Sterpone, M. Sonza Reorda, E. Sanchez, R. Mariani,
J. Aribido, and J. Athavale, “Assessing convolutional neural networks reliability through statistical fault
injections”, in 2023 Design, Automation £ Test in Europe Conference €/ Exhibition (DATE), IEEE, 2023,

pp. 1-6.

R. Limas Sierra, J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, and M. Sonza Reorda, “A
reliability-aware environment for design exploration for gpu devices”, in 2023 26th International
Symposium on Design and Diagnostics of Electronic Circuits and Systems (DDECS), IEEE, 2023, pp. 169-174.

J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, F. Fernandes Dos Santos, M. Sonza Reorda, and
P. Rech, “Understanding the effects of permanent faults in gpu’s parallelism management and control
units’, in Proceedings of the International Conference for High Performance Computing, Networking,
Storage and Analysis, 2023, pp. 1-14.

J. E. Rodriguez Condia, J.-D. Guerrero-Balaguera, E. J. P. Nanez, R. Limas Sierra, and
M. Sonza Reorda, “Analyzing the architectural impact of transient fault effects in sfus of gpus”, in 2023
IEEE 24th Latin American Test Symposium (LATS), IEEE, 2023, pp. 1-6.

J. E. Rodriguez Condia, J.-D. Guerrero-Balaguera, E. J. P. Nufiez, R. Limas Sierra, and
M. Sonza Reorda, “Evaluating the prevalence of sfus in the reliability of gpus”, in 2023 IEEE European
Test Symposium (ETS), IEEE, 2023, pp. 1-6.
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J.-D. Guerrero-Balaguera, 1. A. Harshbarger, J. E. Rodriguez Condia, M. Levorato, and
M. Sonza Reorda, “Reliability estimation of split dnn models for distributed computing in iot systems”,
in 2023 IEEE 32nd International Symposium on Industrial Electronics (ISIE), IEEE, 2023, pp. 1-4.

R. Limas Sierra, J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, and M. Sonza Reorda,
“Optimizing the analysis and evaluation of logic simulation workloads in hpc systems”, in 2023 I[EEE
17th International Conference on Application of Information and Communication Technologies (AICT),
IEEE, 2023, pp. 1-6.

R. Limas Sierra, J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, and M. Sonza Reorda, “Analyzing
the impact of different real number formats on the structural reliability of tcus in gpus”, in 2023
IFIP/IEEE 31st International Conference on Very Large Scale Integration (VLSI-SoC), IEEE, 2023, pp. 1-6.

M. H. Ahmadilivani, A. Bosio, B. Deveautour, F. Fernandes Dos Santos, J.-D. Guerrero-Balaguera,
M. Jenihhin, A. Kritikakou, R. Limas Sierra, S. Pappalardo, ]. Raik, et al., “Special session: Reliability
assessment recipes for dnn accelerators”, in 2024 IEEE 42nd VLSI Test Symposium (VTS), IEEE, 2024,

pp. 1-11.

L. A. Mesa, J.-D. Guerrero-Balaguera, E. D. Castafieda, E. Sanchez, and W.-]. Pérez-Holguin, “An
integrated environment for the reliability assessment of cnns accelerators implemented in fpgas”, in
2024 IEEE 25th Latin American Test Symposium (LATS), IEEE, 2024, pp. 1—4.

G. Esposito, J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, M. Levorato, and M. Sonza Reorda,
“Assessing the reliability of different split computing neural network applications”, in 2024 IEEE 25th
Latin American Test Symposium (LATS), IEEE, 2024, pp. 1-6.

J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, M. Levorato, and M. Sonza Reorda, “Evaluating
the reliability of supervised compression for split computing”, in 2024 IEEE 42nd VLSI Test Symposium
(VTS), IEEE, 2024, pp. 1-6.

R. Limas Sierra, J.-D. Guerrero-Balaguera, F. Pessia, J. E. Rodriguez Condia, and M. Sonza Reorda,
“Analyzing the impact of scheduling policies on the reliability of gpus running cnn operations”, in 2024
IEEE 42nd VLSI Test Symposium (VTS), IEEE, 2024, pp. 1-7.

J. E. Rodriguez Condia, J.-D. Guerrero-Balaguera, R. Limas Sierra, and M. Sonza Reorda, “Analyzing
the structural and operational impact of faults in floating-point and posit arithmetic cores for cnn
operations”, in 2024 IEEE European Test Symposium (ETS), IEEE, 2024, pp. 1-4.

F. Pessia, J.-D. Guerrero-Balaguera, R. Limas Sierra, J. E. Rodriguez Condia, M. Levorato, and
M. Sonza Reorda, “Effective application-level error modeling of permanent faults on ai accelerators”, in
2024 IEEE 30th International Symposium on On-Line Testing and Robust System Design (IOLTS), IEEE,

2024, pp- 1-7.

G. Esposito, J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, M. Levorato, and M. Sonza Reorda,
“Enhancing the reliability of split computing deep neural networks”, in 2024 IEEE 30th International
Symposium on On-Line Testing and Robust System Design (IOLTS), IEEE, 2024, pp. 1-7.

J. Chen, G. Esposito, F. F. dos Santos, J.-D. Guerrero-Balaguera, A. Kritikakou, M. Krstic, R. L. Sierra,
J. E. Rodriguez Condia, M. S. Reorda, M. Traiola, and A. Veronesi, “Reliability assessment of large dnn
models: Trading off performance and accuracy’, in 2024 IFIP/IEEE 32nd International Conference on Very
Large Scale Integration (VLSI-SoC), 2024, pp. 1-10.



Presentations

2024

2023

2022

2021

F. Pessia, J.-D. Guerrero-Balaguera, R. Limas Sierra, J. E. Rodriguez Condia, M. Levorato, and
M. Sonza Reorda, “Effective application-level error modeling of permanent faults on ai accelera-
tors”, in 2024 IEEE 30th International Symposium on On-Line Testing and Robust System Design
(IOLTS), Rennes, France, June 2024.

J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, M. Levorato, and M. Sonza Reorda, “Eval-
uating the reliability of supervised compression for split computing”, in 2024 IEEE 42nd VLSI Test
Symposium (VTS), Phoenix AZ, USA, April 2024.

R. Limas Sierra, J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, and M. Sonza Reorda, “Opti-
mizing the analysis and evaluation of logic simulation workloads in hpc systems”, in 2023 IEEE 17th In-
ternational Conference on Application of Information and Communication Technologies (AICT),
Baku, Azerbaijan, October 2023.

J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, and M. Sonza Reorda, “Neural network’s re-
liability to permanent faults: Analyzing the impact of performance optimizations in gpus’, in 2022
29th IEEE International Conference on Electronics, Circuits and Systems (ICECS), Glasgow, UK,
October 2022.

J.-D. Guerrero-Balaguera, L. Galasso, R. Limas Sierra, and M. Sonza Reorda, “Reliability assess-
ment of neural networks in gpus: A framework for permanent faults injections”, in 2022 IEEE 31st
International Symposium on Industrial Electronics (ISIE), Anchorage, Alaska, June 2022.

J.-D. Guerrero-Balaguera, R. Limas Sierra, and M. Sonza Reorda, “Effective fault simulation of
gpu’s permanent faults for reliability estimation of cnns”, in 2022 IEEE 28th International Symposium
on On-Line Testing and Robust System Design (IOLTS), Turin, Italy, September 2022.

J.-D. Guerrero-Balaguera, L. Galasso, R. Limas Sierra, E. Sanchez, and M. Sonza Reorda, “Eval-
uating the impact of permanent faults in a gpu running a deep neural network”, in 2022 IEEE Inter-
national Test Conference in Asia (ITC-Asia), Taipei, Taiwan, August 2022.

J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, and M. Sonza Reorda, “A compaction method
for stls for gpu in-field test”, in 2022 Design, Automation & Test in Europe Conference & Exhibition
(DATE), Antwerp, Belgium, April 2022.

J.-D. Guerrero-Balaguera, J. E. Rodriguez Condia, and M. Sonza Reorda, “A new method to gen-
erate software test libraries for in-field gpu testing resorting to high-level languages”, in 2022 IEEE
4oth VLSI Test Symposium (VTS), Online, April 2022.

J.-D. Guerrero-Balaguera, |. E. Rodriguez Condia, and M. Sonza Reorda, “A novel compaction
approach for sbst test programs”, in 2021 IEEE 30th Asian Test Symposium (ATS), Online, November
2021.

J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, and M. Sonza Reorda, “Using hardware per-
formance counters to support infield gpu testing’, in 2021 28th IEEE International Conference on
Electronics, Circuits, and Systems (ICECS), Dubai, UAE, November 2021.



Presentations (continued)

W J.-D. Guerrero-Balaguera, ]. E. Rodriguez Condia, and M. Sonza Reorda, “On the functional test
of special function units in gpus”, in 2021 24th International Symposium on Design and Diagnostics
of Electronic Circuits & Systems (DDECS), Vienna, Austria, April 2021.

Academic Experience

M Politecnico di Torino, Turin, Italy

- Postdoctoral Researcher 01/2024 to Present

e [lead research activities regarding reliability evaluation and design for fault tolerance of
hardware accelerators incorporated inside GPUs, such as Al accelerators (e.g., NVDLA and
TCU), and vision accelerators (e.g. Stereo vision). I support the activities of two Ph.D
students and personally supervise three M.Sc students’ thesis of the CAD & reliability group.
I'm now involved in teaching activities of the Master course about GPU programming,.

M University of California Irvine, Irvine, USA

— Visitor Scholar 04/2023 to 07/2023

o [ worked with Prof. Marco Levorato at the Computer Science Department of UC Irvine,
developing research activities concerning reliability and fault tolerance of Split Computing
DNN:ss for [oT and Edge Computing paradigms, using embedded GPUs. As a main result,
several publications have been achieved at important conferences.

M Politecnico di Torino, Turin, Italy

— Researcher #¢ Ph.D Student 10/2020 to 01/2024

o During three years I carry out research activities in the frame of my Ph.D studies about the
enhancement of reliability in GPU devices. As a result, I have published more than 30 papers
in different conferences and journals, including DATE, SC23, and D&T among others.

M Pedagogical and Technological University of Colombia - UPTC, Tunja, Colombia

- Assistant Lecturer 02/2014 to 12/2020

o [ conducted teaching activities focused on digital design, embedded systems, computer
architecture, and advanced digital design with FPGAs. I supervised several undergraduate
student’s theses.

M Pedagogical and Technological University of Colombia - UPTC, Tunja, Colombia

- Young Researcher 04/2014 to 12/2015

o The UPTC granted me the young researcher position. This position was awarded to the best
Master’s students participating in an open call. For almost two years, I worked on the
development of a human-robot interaction system based on FPGA acceleration that was able
to recognize, in real-time, human hand gestures and convert them to robot commands.

M Pedagogical and Technological University of Colombia - UPTC, Tunja, Colombia

- Young Researcher - Colciencias 07/2013 to 04/2014

e | won a researcher position sponsored by the Colombian government and the UPTC. During
this period, I worked on computer vision applied to Colombian sign language translation to
text.



Teaching Experience

M Politecnico di Torino, Turin, Italy

2024/25

2023/24

2022/23

2021/22

Computer Science and GPU Programming
Computer Science
Computer Science

Computer Science

M Pedagogical and Technological University of Colombia, Tunja, Colombia

- 2020-1&ll Microcontrollers, and Digital Logic [ & II
- 2019-1&II Microcontrollers, Digital Logic I & II, and Image Processing on FPGAs
- 2018-1&lI Microcontrollers, Microprocessors, and Digital Logic I & 11
- 2017-1&lI Microcontrollers, and Digital Logic I & 11
— 2016-1&I1 Microcontrollers, Microprocessors, and Digital Logic I & II
- 2015-1&I1 Microcontrollers
- 2014-1I Electric Circuits
Academic Advising
Graduate
in-progress M Durdonakhanon Asatullaeva, Software Approaches to Explore Reliability Features in CNN5,
Politecnico di Torino, Master’s Degree.

W Demir Berkay, Design, reliability evaluation and hardening of hardware accelerators, Politec-
nico di Torino, Master’s Degree.

W Oguz Sensoz, Design, reliability evaluation and hardening of vision-oriented hardware accel-
erators, Politecnico di Torino, Master’s Degree.

M Giovanni Santangelo, Exploring the effectiveness of number formats in GPU-accelerated pro-
grams, Politecnico di Torino, Master’s Degree.

2024 M Yanghejian Zhang, A test case for the evaluation of Al-oriented hardware accelerators reliabil-
ity, Politecnico di Torino, Master’s Degree, 11/04/2024, Available online.

W Francesco Pessia, New techniques for assessing and enhancing the reliability of DNNs, Mas-
ter’s Degree, 11/04/2024, Available online.

M Sergiu Mohamed Abed, Reliability assessment and software-based hardening of a hyperspec-
tral image classifier for GPUs, Politecnico di Torino, Master’s Degree, 13/12/2024, Available
online.

2023 W Giuseppe Esposito, Reliability Evaluation of Split Computing Neural Networks, Politecnico

di Torino, Master’s Degree, 15/12/2023, Available online.

2022 W Luigi Galasso, Fault Injection techniques for GPU Reliability Evaluation, Politecnico di

Torino, Master’s Degree, 13/04/2022, Available online.

Undergraduate

2021 M Edwar Javier Patino Nunez, Implementation and evaluation of a fault-tolerant Special Func-
tions Unit based on Piecewise Polynomial Approximation, Pedagogical and Technological

University of Colombia, Bachelor’s Degree, 05/2021.
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Academic Advising (continued)

2020

W Luis Fernando Riveros Lozano, Design of a software tool for detecting faults in high voltage
lines by analyzing audio signals, Pedagogical and Technological University of Colombia,
Bachelor’s Degree, 02/2020.

Training activities

2024

2022

2019

2014

ACM Europe Summer School on HPC Computer Architectures for Al and Dedicated Ap-
plications, ACM and BSC, Barcelona (Spain), 1 — 6 Sep 2024, Attendee.

Test Spring School on Al for IC dependability and dependability for AI ICs, 27th IEEE
European Test Symposium, Barcelona (Spain), 20 — 23 May 2022, Attendee.

Advanced Workshop on Modern FPGA-Based Technology for Scientific Computing, In-
ternational Centre for Theoretical Physics-ICTP, Trieste (Italy), 13 - 24 May 2019, Attendee.

FPGA School on Advanced Instrumentation, International Centre for Theoretical Physics-
ICTP, Santa Clara (Costa Rica), 1 - 19 December 2014, Attendee.
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