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Dissertation: Programming Models and Tools for Many-Core Platforms

Dissertation Advisors: Luca Benini, Prof,, Andrea Marongiu, Prof.

Abstract:

Parallel programming models are key to effectively harness the computational power of heterogeneous manycore SoC.
This thesis presents a set of techniques and HW/SW extensions that enable performance improvements and that simplify
programmability for heterogeneous many-core platforms. The thesis contributions cover vertically the entire software
stack for many-core platforms, from hardware abstraction layers running on top of bare-metal, to programming
models; from hardware extensions for efficient parallelism support to middleware that enables optimized resource
management within manycore platforms.
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Postdoctoral Fellow, Department of Physics, Informatics and Mathematics (FIM)

University of Modena and Reggio Emilia. (2019-current)

Research activities cover heterogeneous programming models for autonomous vehicles, such as Drones
and Car; the activities aim to create more easy-to-use, productive, and predictable abstractions to
effectively use hardware accelerator mapped on FPGA SoC. The work is based on HERO (https://pulp-
platform.org/hero.html), a RISCV-V heterogeneous many-core accelerator developed in collaboration with
ETH Zurich and the University of Bologna. Another active branch of research is focusing on efficient
inference techniques for ultra-low-power edge computing, such as low-bitwidth quantization, TinyML, and
AutoML.

Postdoctoral Fellow, Department of Electrical, Electronic and Information Engineering (DEI)
Alma Mater Studiorum Universita di Bologna. (2016-2019)

Actively worked on several research topics such as Parallel Programming Model design for many-core
accelerators; Hardware/Software exploration of many-core extensions for efficient work parallelization;
Programmability improvements for FPGA-based CNN accelerators; Definition of new directives and
offloading paradigms in OpenMP for novel many-core heterogeneous architectures; Study of efficient
workload dispatch on NUMA affected many-core platforms.

Visiting Researcher, Integrated Systems Laboratory, ETH Zurich. (2016)

Co-creator, compiler and OpenMP designer of Open Heterogeneous Research Platform (HERO). HERO
combines a PULP-based open-source parallel manycore accelerator implemented on FPGA with a hard
ARM Cortex-A multicore host processor running full-stack Linux. HERO offers a complete hardware and
software platform which advances the state of the art of transparent accelerator programming using the
OpenMP v4.5 Accelerator Model. The programmer writes a single application source file for the host and
uses OpenMP directives for parallelization and accelerator offloading.
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Institute of Electrical and Electronics Engineers (IEEE) Member since 2015.
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