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Zuse Institute Berlin (ZIB)

• Tier 2 HPC service provider for academic research (NHR Center)
• DAOS Installation currently ranked #4 in IO-500 10NP
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HPC System in a Picture
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Nvidia GPU Partition
(2023)

42 nodes / 168 Nvidia A100
InfiniBand HDR (200 Gb/s)
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Intel GPU Partition
(2024)

8 nodes / 32 Intel MAX 1550
InfiniBand NDR (200 Gb/s)
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AMD Genoa CPU Partition 
(2024)

168 nodes / 32,256 cores
InfiniBand NDR (200 Gb/s)

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Intel CLX CPU Partition
(2019/2024)

982 nodes / 94,272 cores
Omni-Path (100 Gb/s)
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Application Study: PALM
• Meteorological modeling system; Top 5 application codes running at NHR@ZIB
• Highly scalable MPI + OpenMP-parallelized Fortran 2008+ code
• Built-in checkpoint/restart (CP/RS) mechanisms/backends:

1. Fortran unformatted I/O: one file per process, streaming of arrays2. MPI-IO: single large file using MPI datatypes, all process access file3. MPI-IO + shared memory: manual aggregation in leader process per node
All Backends work with DAOS out of the box

• Output dominated by 3D compute domain data, approx 8 doubles/grid point
• CP/RS is not time-critical but PALM’s features enable application-focused testing
• Measurements with 96 × 96 = 9216 processes; about 5 TiB checkpoint size
• Goals:

1. Evaluate Performance for CP/RS backend2. Compare DAOS with GPFS and Lustre production file systems
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PALM’s CP/RS backend performance on DAOS
• Fortran I/O benefits from simplicity (streaming per file), application issue for restore
• Slight benefit for MPI-IO+SHM over MPI-IO, but generally almost identical
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Comparison with Production Filesystems
• 10 PB DDN Lustre – measured at storage’s EOL, exclusive usage, 73% fulltwo pools: HDD and SSD, data shown for HDD → 35 OSTs HDD, 4 OST SSD, 8 MDTsexternally connected to CLX partition via OPA
• 20 PB IBM GPFS – natively connected to other partitions with 200GBit/s IB, 26% full
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Summary

• Good, ready-to go application support by DAOS
• Superior performance of DAOS compared to production Lustre and GPFS
• Future Work: Explore HDF5/netCDF support, dig into performance behaviors

For extended talk slides see DAOS User Group (DUG) from yesterday.
Thanks to Michael Hennecke.
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