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EMBEDDED SYSTEMS DESIGN:
MAIN TOPICS

1. Embedded ICT (elCT)

2. On-Chip Monitoring

3. Support on hardware reconfiguration

4. Electronic System-Level HW/SW Co-Design
5. Al at Edge layer

6. Assistive Technologies
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UNIVERSITA
DEGLI STUDI
DE L' AQUILA

« Experimentation and analysis of all the ICT typically involved in the
embedded systems domain (both traditional and high-performance)
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1. embedded ICT (elCT)

HW

uC: Microchip/Atmel,

Texas Instruments, etc.

DSP: Texas

Instruments, etc.

FPGA: Xilinx,
Altera/Intel

PSoC: Xilinx, etc.

SW

Bare-metal C/C++

EOS/RTOS/HPV:.
Linux, FreeRTOS,
VxWorks, RTEMS,
PikeOS, Xtratum

COMMUNICATION

PROTOCOLS

Wired: USB, SPI, I12C,
UART, RS485, CAN, etc.
Wireless: IEEE
802.15.11, IEEE 802.15.4,
BT, LORA, etc.




2. On-Chip Monitoring

« Automatically finding on-chip monitors from requirements
« MONICA Tool (https:;//monicatool.cloud/)

* Support on custom generation of on-chip hardware monitors

« Applied to
» Tightly coupled bandwidth regulation

« Unobtrusive tracing
 Runtime characterization of system behavior

*» DEWS

JdiSiM ceveror exceuence



3. Support on hardware
reconfiguration

« Dynamic Partial Reconfiguration Profitability & Off-Loading

« Accurate evaluation on DPR time
« Reconfiguration Time @"/R?ConfigurationArea\‘
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HW/SW Co-Design of
Heterogeneous Parallel
Dedicated/Embedded
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4. ESL HW/SW Co-Design

1Ry

Systems

-Processors
-Memories
-Interconnections

Technologies Library

Y
Reference N System Timing
Inputs - Behaviour Constraints
P Model
—
System-Level Flow A 4
Functional
Simulation ~Affinity
l - Timing
- Size
. Co-Analysis - Concurrency
"l Co-Estimation -Load
- Bandwidth

A 4

Design Space Exploration

A 4

Architectural
Constraints

HW/SW Partitioning,

Mapping and Q
Architecture Definition

Timing

Co-Simulation
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Algorithm-Level
Flow

Hetrogeneous
Parallel
Dedicated
System

Scheduling
Directives

http://www.hepsycode.com



http://www.hepsycode.com/

5. Al at Edge layer

« Al inference at the Edge
 Acceleration on FPGAs and GPUs

« Optimization for constrained devices
 Work-sharing among different edge-devices

« Moving toward a Federated learning

« Nodes collaborating in a fractal way
* Accurate age and gender recognition
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6. Assistive Technologies

* The CrazySquare Project
» |CT-Game based system for music education learning

« Android based application available

* [VR-based Serious Game for ASD People
« Serious games for the treatment of autistic people using

iImmersive virtual reality technologies

*» DEWS

JdiSiM ceveror exceuence

10



EMBEDDED SYSTEMS DESIGN:
MAIN ROLES

» 2010/2021
« More than 15 funded EU/National research projects
« More than 10 industrial research contracts
« Thales Alenia Space ltaly, Thales Italy and several SMEs
- Member of several international/national associations
o ARTEMIS-IA HIPEAC, ESSM & AT CINI National Laboratories
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EMBEDDED SYSTEMS DESIGN:
CONTACTS

Federica Caruso: federica.carusol@graduate.univaq.it
Tania Di Mascio: tania.dimascio@univaq.it

Francesco Di Battista: francesco.dibattista@guest.univaq.it
Paolo Giammatteo: paolo.giammatteo@univaq.it
Vittoriano Muttillo: vittoriano.muttillo@univaq.it

Sara Peretti: sara.peretti@guest.univaq.it

Luigi Pomante: luigi.pomante@univaq.it

Marco Santic: mMarco.santic@univaqg.it

Vincenzo Stoico: vincenzo.stoico@graduate.univaq.it
Giacomo Valente: giacomo.valente@univaq.it

Center of Excellence DEWS - Universita degli Studi dell’Aquila

%. Via Vetoio-Coppitol, 67100 L'Aquila, ITALY
DEWS http://dews.univaq.it
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