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The “Cambrian Explosion”: sudden appearance of most of the world’s known
animal phyla, all within a very brief period of geological time. The sudden
appearance of so many of the major innovations to the basic structures of known

animal forms has always been somewhat problematic for Darwin’s theory of
gradual innovation.
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What is RISC

o An open Instruction Set Architecture (ISA) Machine Code
o Standardisation activities driven by expert members
o Numerous areas of focus ranging from HPC & ML to the

data centre to embedded computing
Additional extensions, tools and resources

Phenomenal growth

CPUs, vector,
Crypto & Bitmanip,
hypervisor, virtual memory

- RV64, privilege
modes, interrupts -

Microcontrollers

Proof of Concept SoCs
Minion processors for
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Layers of Abstraction

Why is this interesting for HPC?

o Freely develop new technologies based
upon RISC-V

o As the standards are community driven
then we can shape this to suite our needs

o Modular design of ISA = pick and mix the
parts that you need (ranging from low
power embedded devices to HPC and Al
accelerators)
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https://landscape.riscv.org/

Special Interest Group - High Performance
Computing

e Getinvolved in SIG-HPC
- You need to be a RISC-V member
(either individual or as part of your organization)
https://lists.riscv.org/g/sig-hpc

e Subscribe:

- Send email to: sig-hpc+subscribe@lists.riscv.org
o Monthly meetings

» 3" Thursday of the month

- Next meeting: June 20t @ 16:00 CET

Join & get involved

b RISC
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RISC-V Summit Europe in Munich, June 24-28

 https://riscv-europe.org/
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LOCA@BSC: Laboratory for Open Computer Architectures

GROMACS,NAMD,
WREF, VASP, etc.

OpenMP
COMPS
OPEN
LLVM
Linux
OoCP
CLOSED

CPUs/GPUs/ASICs
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BSC full stack: codesign cycle ol
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European Laboratory for Open
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RISC-V@BSC: CoEs O HPC  [) EUROPE |

HPC/Exascale Appllcatlon
Centre of !
Excellence in
https://ceec-coe.eu/ Personalised SW
Medicine B E—
HW Systems

M U Itl SCad I e https://permedcoe. eu/

https://www.multixscale.eu/

Full ecosystem

CPUs/GPUs/ASICs
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RISC-V@BSC: EU Project Ho HPc

Closed + Open
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European
Processor
Initiative

EPI: EPAC (European Processor Accelerator)

- BSCinvolved in the desing of the VPU (Vector Processing Unit)

TU=67.9% =67 9% TU=58.7%
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VPU VPU i L X | XP 5
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serdes serdes TU-62:m B
EPAC v1.0 (SGA1) EPAC v1l.5 (SGAZ)
e Chip fabrication Q2 2021 - Successful tapeout Q4 2022
* GF22FDX . GF22FDX
e Total area: 5.9 x 4.6 mm? - Total area: 5.9 x 4.6 mm?

Successful bring-up: Nov 2023
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The EUPILOT at a Glance IEUPIL{T

* Design, build, and validate the first EU-based pre-exascale accelerator system for HPC and ML/Al
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Processors / Zettascale Accelerator Ho  HPe _
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RISC-V@BSC: Combining top/down & bottom/up approach
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