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Challenges of Deep Learning

 Researchers with diverse backgrounds and levels of expertise seek to
adopt DL methods to advance their research

* Modern DL methods demand significant GPU resources, commonly
provided by HPC clusters

* Regardless of their HPC expertise, researchers encounter usability,
performance, portability, and reproducibility obstacles

* Today's clunky interface to HPC resources present a major barrier to
entry
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Example Scenarios

* AlphaFold2 - protein shape prediction
 OpenProteinSet — large dataset of multiple sequence alignments (MSAs)
 Want to fine-tune on some specific proteins

 Meta’'s SAM3 — image segmentation
e Want to train for specific domains (before/after)
Sin

«

: PPLICATIO S



Example Scenarios

* AlphaFold2 - protein shape prediction
 OpenProteinSet — large dataset of multiple sequence alignments (MSAs)
 Want to fine-tune on some specific proteins

Software installation
Run across many GPUs
Data management
Job management

Provenance management
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Example Scenario - Points of Failure

Software installation Launcher, scheduler, drivers, environment (e.g.
CUDA, Conda)

Run across many GPUs

Data management Large data volumes, filesystems, consistency

Job management

Maximum walltimes, checkpointing and restarting,
Provenance management monitoring of progress
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Diamond Project Goals

A web-based platform for training and fine-tuning, across GPU clusters
(e.g. NSF ACCESS HPCs)

Portable and reproducible environments across heterogeneous systems
(build once, run anywhere)

Seamless environment configuration, job running, and monitoring

Leverage Globus Compute for account management and provisioning
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Key Features

 Endpoint Manager view & configure Compute endpoints
e Container Builder reusable environments across clusters
* Launch Script Generation cross-cluster portability

(scheduler, launcher, affinity)
* Task Templates preconfigured jobs
* Fault-Tolerant Task Manager checkpoint recovery, email alerts
* Integrated Data Management Globus Transfer & Search
 Real-Time GPU Monitoring NVML/DCGM metrics, WEB dashboard
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Architecture Diagram
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Supported HPCs

e Container built on Frontera reused seamlessly on Perlmutter & Lonestar6

 GH200-based clusters (DeltaAl, Vista) require rebuild due to CPU arch

— Supported:
* TACC: Frontera, LS6
* NCSA: Delta (MEP)
* NERSC: Perlmutter
* RCAC: Anvil (MEP)

— In Progress:
* TACC: Vista
* NCSA: DeltaAl
* ANL: Polaris, Sophia
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Image Builder y
Configure your contsiner rame, build location, and bsse image
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Container Builder
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Container Builder

e :
x}-@g:ﬁ DIAMOND -0 = Documentation @
Do .
Dashboard
00 Container Images ]
+ Build New Image
( @ Images Build, manage, and deploy your container images across HPC resources
Datasets . .
S deepseed-img-3  © unknown
u:' Tasks BASE IMAGE TASK ID LOCATION
haotianxie/deepspeed-hase: 0.7 fb308e6c-56d9-488a-9f9c-Bbcf3BaTaeb? fwark2/08946/zzhang/ frontera/diamond
K profile
@ Settings

New image can be used for tasks.

E NCSA | NATIONAL CENTER FOR SUPERCOMPUTING APPLICATIONS




Job Composition
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Job Monitoring
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Upcoming Features

e Generalized Artifacts Pass job outputs into subsequent jobs
(fine-tuned model image -> vLLM server)

e Dataset transfer & management

 diamondhpc.ai
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