


WP2 Tasks

WP2 tasks

Lead Start End Percentage
partner month month at M38 (%)

V 2.1 Code audits HLRS  3(27)  15(36) 100%

Increasing the performance portability of
flagship codes for different accelerators

Task Name

Optimisation for Exascale

Continuous Performance Efficiency
Monitoring
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WP2 Deliverables

CLL

2.1

2.2

2.3

Deliverable name

First code audit report

First report on
improving code
performance at
exascale

Second code audit
report

Final report on
improving code
performance at

exascale and Best
Practice Guide

Short description Lead

First code audit round results and the

: . . HLRS
recommendations arising from the analysis
Report on porting, optimization and tuning
for the selected applications on the CIN
available hardware

Update of D2.1 and further

recommendations arising from the analysis HLRS

Technical report describing the achieved
scalability level and related performances
obtained for the selected applications on the
available hardware including a final Best
Practice guide

Center of Excellence for Exascale in Solid Earth

Type Level M

R PU 12
R PU 24
R PU 30




Original D2.4 Pillars: different tasks (before the
2nd review meeting)

® Finalising the improvements already planned with respect to task
T2.3 and not yet implemented.

® Contributing, in the presence of new mini-apps or different
versions of a given mini-app, to new performance portability
campaigns (T2.2).

® Continuing the work on TALP for performance monitoring, with
particular emphasis on monitoring accelerated codes and
implementations on new hardware (T2.4).

®* Developing lessons learned on the general methodology as well
as specific to each code, in anticipation of future developments
and projects.
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R2 and R3 from 2nd Q
review meeting Q f
900




R2 - Code Prioritisation and Focus

® Recommendation: Code Prioritisation and Focus: It /s
recommended that the amount of effort versus the level of
progress, as well as the prospects for each code, be reassessed.
To maximize impact, we recommend to consider limiting works
on codes that show marginal potential for significant
progress or speedup. Instead, the focus should be shifted to a
select few ones that are most likely to achieve a breakthrough

within the community.

¢ Reassess effort vs progress and future prospects per code.

®  Focus resources on a limited number of high-potential codes.
¢ Reduce effort on codes with marginal expected impact.
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Response to R2 - Vertical vision (Per Code basis)

® Prioritisation led by Code owners

® Each code defines its priorities within WP2 tasks
* Priorities analysed and validated by the WP2 management
* Consolidation into a WP2 priority roadmap
* Alignment of effort, milestones, and scientific impact
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Response to R2 - Overall vision (for each code)

® Prioritisation led by WP2 Management
* Focusing on Scientific Grand Challenges (aka Simulation
Cases)

* Privileging Production-ready accelerated Code versions
already running on pre-exascale systems (whenever possible)

* Targeting the project Exascale ambition (see the
presentation done during the 2nd review meeting in
Luxemburg for details)

Priority List "=" Vertical + Overall vision
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https://saco.csic.es/s/o8R4WFsrywHiXm3

R3 - Transversal Analysis of Results

® Recommendation: Transversal Analysis of Results. N\umerous

code improvements have addressed issues affecting the efficiency
of high-performance codes on accelerators. It is recommended
that the consortium present results in a more cross-cutting
manner rather than per an individual code basis. We
recommend adopting a transversal representation of the results
and codes. This involves presenting progress on common issues
that cut across a collection of codes and libraries, rather than
reporting on each one individually.

¢ Present results in a cross-cutting manner

®  Highlight common bottlenecks and shared solutions

®  Emphasize reusable methodologies
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Response to R3

® Results collected per code and per task (as usual)
* D2.4 will be organised in transversal format
* Harmonised contributions from different codes

* Structured around common challenges w.r.t. an hypothetical
(pre)exascale hardware
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Early Start of D2.4

® As the new transversal structure was not originally foreseen, WP2
management proposes to initiate D2.4 preparation well in
advance.

¢® Concrete steps:

* Share a preliminary D2.4 skeleton early with the full WP2
team.

* Enable continuous feedback and iterative refinement.

* Reuse preliminary ideas and parts of the ToC from the former
ChEESE D2.2 (see here), adapting them to the new
transversal structure.

* This approach aims to ensure alignment, coherence, and
timely delivery.
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https://drive.google.com/file/d/1Y1HUg2NESp_X7ZK5YZ5GhlnoNlf2K6h4/view?usp=sharing

Early Start of D2.4: 4-bullet criteria

®* Priority setting based on Scientific Grand Challenges
(Simulation Cases), combining code-level (vertical) and overall
visions.

® Performance optimisation and scalability improvement
towards (pre-)exascale architectures.

® Cross-code coordination and harmonisation of approaches,
solutions, and methodologies.

® Monitoring, validation, and impact assessment, ensuring
alignment with the project’s Exascale ambition.
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The Exascale ambition “Big Picture” | HAVE ALREADY SEEN IT

Performance Performance Code Alignment to EPI
analysis Portability Restructuring

Comments:

+ Good progress. 3 codes (SeisSol, SPECFEM3D
and HySEA) fully aligned to their ChEESE-2P
Exascale ambitions.

+ 3 other codes are more or less on track (ExaHyPE,
XSHELLS and FALL3D) but xSHELLS bottleneck
deserve particular attention (to be reported in RP3)

+ OpenPDAC activity in ChEESE-2P is strongly
devoted to CPU investigation (with more than an
eye to external initiatives like the ExaFOAM project)

. performance analysis shows some interesting issue

NP ot mbsance  AND 6P suppor in the performances. Part of those issues could be
sfdeney 3% analyzed and solved in RP3.

omputational
ciency drop at
38% at 512 GPUs

POP GPU efficiency
drops at high GPU

Multigrid hotspot
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The Exascale ambition “Big Picture” | HAVE ALREADY SEEN IT

Code Alignment to EPI
Restructuring

Immediate actions for code owners:

+ “Reassess the effort in relation to the progress
and future prospects” of the Codes in order to
help us in defining a list of priorities.

+ what we mean by ‘significant’ or ‘marginal’
progress? roughly, yellow and red boxes of this
table should be exploited (revising/updating the big
picture as well)

+ Everything to be clarified and finalized in the
next few weeks (hopefully...)

POP GPU efficiency
drops at high GPU
counts

Multigrid hotspot

MPI load imbalance AMD GPU support
audit; POP (HIP)
efficiency 6 -36%

Computational
efficiency drop at
38% at 512 GPUs
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