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? « HW&SW Co-design lab for HPC
W H AT I S M E E P 3 year project (Jan 20 - June 23)
® « 10M€ budget
« Based on RISC-V Open Source & European Processors

A digital laboratory that enables SW/HW co-design for pre-silicon validation of hardware IPs and a corresponding software development vehicle.

Motivation:
* End of Moore's Law and power constraints require software/hardware co-design.
 Leverage the technology scaling in mobile chips leads to a chiplet architecture for HPC.
» Chip fabrication increasing in cost => need to pre-silicon validation of designs.
» Hardware platform for software development before the final targeted architecture is available.

Main components of MEEP
« HW:
o Infrastructure: Large scale FPGA-based platform (96 FPGAs in 12 nodes)
o Catalogue of open-source IPs
o Example 1: ACME (Research accelerator design with a disaggregated architecture).
o Example 2: FPGA Shell for seamless host/accelerator <->accelerator communication.
 SW:
o Suite of tools and SW developed for HPC and for enabling all digital laboratory’s functionalities.

» Coyote: Performance Modeling tool for many-core accelerators.

MEEP FPGA
INFRASTRUCTURE

Connection of MEEP to a supercomputer facilities (@BSC).

MARENOSTRUM

. Accelerator Compute and Memory Engine  Flexible and extensible communication wrapper
 Architecture agnostic (already working with different

Open-Source RISC-V based projects)
* Disaggregated Architecture: i *
60

o Compute bound ops in VAS Tile D@C
o Memory bound ops in Mem Tile ’ \/

» Self-Hosted Accelerator for Exascale Systems

» Standard communication interfaces between
ACME ARCHITECTURE host/accelerator & accelerator.
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« Memory Controllers to HBM * Includes software drivers (host and accelerator sides)

to ensure interaction between the hardware and the

operating system. :

* Project generation tool: automated FPGA flow F2F Communication
process = implementation, deployment and
acceptance tests for all the emulation accelerators,
based on a Continuous Integration and Continuous
Development (CICD).

Shell + EA (Phase 2)
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ACME Hardware Stack
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Each Core Subsystem: Large-scale FPGA Platform

~
« Scalar core: RV64GCV Execution-driven simulator Phase 2
« Memory Hierarchy: Based on Open Source RISC-V [SA

ARBITER

» Private L1, E THNNE TN 1] Focused on data movement & modelling

MicroEngine
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* LONg VecCtor register rilie g o
(LVRF) A Flexible, scalable and extensible

Built upon Spike & Sparta

Digital
Laboratory

 Accelerators:

» Vector Processing Unit (VPU)
 Systolic Arrays:
e Neural Network (SA-NN)
 Video Coding (SA-HEVC)

¢ Open Vector Interface (OVI)

DE| = o1y <> control path

FPGAs as a service:
- pre-silicon validation of HW IPs

- SDV
: <
Phase 1 (since 2020) Eth (PCle / QSFP)
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