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European joint ffort toward a Highly roductive Programming nvironment for Heterogeneous xascale omputing - October 2018 — September 2021
Grant Agreement ID: 801051 — Start Date: 1 October 2018 — End Date: 30 September 2021 — Overall Budget: € 3.990.700 — Coordinator: Barcelona Supercomputing Center (BSC)

Productivity at Exascale

EPEEC's main goal is to develop and deploy a production-ready parallel programming
environment that turns upcoming overwhelmingly-heterogeneous exascale

supercomputers into manageable platforms for domain application developers.

High Coding Productivity - Shared memory
- Distributed shared memory

A set of tools that can exploit the - C, Fortran’08, or C++'14
full power of the emerging ' Data/COmdete intensive
- - - Extreme data
hardwareblby ltufr ning fthe;n m’Fo - Generation of directives
man_age_a e platiorms for domain - Automatic taskification - Integral profiling
application developers Performance . Performance prediction
High Performance Automatic Applications Tools - Visualisation of traces
; ; ; Code
A programming environment with Generation

all relevant functionality at TRLS8
for current pre-exascale systems
and TRL4 for exascale platforms

Objectives

Distributed - Seamless integration vyith
Memory shared-mem_ory programming model
Programming - Automatic data compression
Model - Eventually consistent data types

- Directive based for CPU and
accelerator parallelism

- Tasking In accelerators

- Energy-aware scheduling

- Heterogeneous memory

Shared-
Memory

Programming

Efficient and energy-aware
Model

management of hardware
heterogeneity, both In terms of

_ management
processing elements and memory
subsystems  further  favouring |
coding productivity . Highly-productive application Distributed:- Exascale - Highly heterogeneous
programming Shared Hardware - Large # of nodes
W55 Coordination & Management . Conceals distributed nature of Memory SIS Bl SRRl (Gl
FPGAS, etc.)
: L o HPC clusters Back-end !
iz Dissemination & Exploitation :
o - P . Advanced features for highly- - Heterogeneous memories
= \\/zE8 Resource Heterogeneity Mgmt. scalable implementation

\//=2i8 Scalable Distributed Support

o . Abstract overview of the components involved in the project
\ii=ls0 Application Co-design

Timeline of milestones and status
Programming Environment Components

M I estones - Parallelware - Appentra http://www.appentra.com/parallelware
— - OmpSs - BSC htp:/jpm. bse.eslompss
Mar. 2019 Dec. 2019 June 2019 Mar. 2020 June 2021 Sep. 2021 . GASPI - Fraunhofer http://www.gpi-site.com
- ArgoDSM - Uppsala, Eta Scale http://argodsm.com
/ / - Extrae - Paraver, Paramedir, BSC http://tools.bsc.es

Applications
No - . AVBP - Cerfacs http://www.cerfacs.fr/avbp7x
Automatic Code Satisfactory _ Directive . htto-//d] i
Annotation Performance? Profile QIS - DIOGENeS - Inria p-rrdiogenes.nna.tr
Possible? . OSIRIS - INESC-ID http://epp.ist.utl.pt/wp/osiris
Yes - Quantum - ESPRESSO, Cineca http://www.quantum-espresso.org
- SMURFF - IMEC http://github.com/ExaScience/smurft

Tune / Insert Code Low - Level
Directives Manually Accelerator Kernels Partn ers

Barcelona
Supercomputing

Center
Centro Nacional de Supercomputacion

@ ~ Fraunhofer

Satisfactory 1S

NO

Satisfactory

Code Patterns? | Performance?
@ ® ,
Yes l_r)1esc id &z’ua/-
o a inventors for the digital world
(ad, dppentra CINECA

make code parallel

Application developers will be able
to leverage two flavours of parallel

Application

Application

GASP] programming paradigm, given their V] EtaScale
personal preference and expertise:
ArgoDSM shared memory or distributed- = CERFACS
shared memory, and code In their _
Flavours of parallel preferred programming language. UPPSALA l'rrl ec
programming paradigms | UNIVERSITET
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