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Description

Computersincreasingly intervene in critical aspects of our life related to health, safety, and security,
resulting in (critical) software controlling functionalities or services with humansin the loop. Thistrend
towards critical-function digitization brings huge benefits for society and rests two pillars: the use of high-
performance parallel hardware as the only viable option to cover the highest-ever critical software s
performance needs; and the ability to provide sustainable (guaranteed)performance, instead of average
unreliable performance. Failing to support both pillars prevents embedded computers from safely executing
critical software potentially causing unacceptable risks or threats to human life.

SuPerCom goes beyond current solutions, which face either major scalability limitations or cannot provide
performance guarantees, and proposes a holistic multidisciplinary approach that addresses the challenge of
providing high and sustainable performance with future embedded computers comprising high-performance
hardware with unprecedented complexity levels. SuPerCom synergistically combines for the first time
performance analysis, hardware design and statistical and machine learning techniques. With SuPerCom
performance predictability and performance observability become first-class citizen hardware requirements,
rather than being considered at the end of the design. SuPerCom also proposes statistical and machine-
learning techniques to:

e deal with big amounts of performance data coming from hardware sensors and
¢ provide on-line optimizations to increase sustainable performance.

SuPerCom breakthrough can have significant economic and societal impact by alowing embedded
computers to use high performance hardware with strong guarantees of sustainable performance. This, in
turn, will allow executing awide-variety of performance-demanding critical software like advanced driver
assistance systemsin cars or advanced medical devices with sound guarantees. Computer systems,
parallel/distributed systems, sensor networks, embedded systems, cyber-phys, computer architecture,
pervasive computing, ubiquitous computing, performance predictability, embedded computing systems,
processor architecture, etc.
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