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Harder to meet application needs
as hardware complexity grows

Emerging Systems Application Needs

Many-core Portabilit
Y Growing Gap .

Heterogenous Productivity
Multi-level memory Cot+, MPI Performance
(SRerMP, Priveads AMD EPYC Optimized 3rd Gen EPYC CPU
CUDA, HIP, OpenMP 5+, OpenACC + AMD Instinct MI250X GPUs
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Mapping applications
to the machine
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Figure courtesy of AMD

https://docs.olcf.ornl.gov/systems/crusher_quick_start_guide.html
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The top super has a complex node architecturel
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How about El Capitan? HPE + AMD
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What could go wrong?

+ Multiple threads running on a single oo
core
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* MPI tasks launching kernels on non-
local GPUs
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What could go wrong?

+ Multiple threads running on a single e
core
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+ MPI tasks launching kernels on non-
local GPUs
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What could go wrong?
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core

[[Numanode p#o 12568) [NumaNode pe1 12668)

= While other cores idle [Srromamm \

Core P#0

[3pe2 Gove)

Core P#1

Core P#16 || Core p#17

* Multiple GPU kernels sharing a GPU
= While other GPUs idle [ pet c2ne) i3s3 02000

Corep#8 || Corep#o |D0OD
—— 8x total

ooo

Core P#24.
—_— 8x total

[Ermmesim

» Threads accessing memory on a [ pes cave) | [ ees cave)
. Cor ooo PCI d9:00.0 C ooo
remote NUMA domain

[eeromm \

Core P#40 | | Core P#41 ‘;‘ Dz ‘;—‘ Core P#47 | | PCI dd:00.0 | | PCI de:00.0 Core P#56 | | Core P#57 ‘;‘ E:‘ ‘;—‘ Core P#63 | | PCI ¢5:00.0| | PCI ¢6:00.0
HAE N o

* MPI tasks launching kernels on non-
local GPUs
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What could go wrong?

+ Multiple threads running on a single nammens
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General guidelines for an efficient

mapping

< Distribute workers based on the
memory system i
i e || EEE
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* Thread specialization
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You will learn how to control affinity
on heterogeneous systems
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