tar2h5: Small Files Packer for Machine Learning Tasks

ILLINOIS

National Center for
Supercomputing Applications




L e e e e i e e A iz,

HAL System Overview

50 YEARS AGO

= '
CHANGED OVIES

ANSF-funded IBM cluster for
Deep Learning applications
A16x compute nodes,
A640x physical CPU cores,
A64x Nvidia V100 GPUs
A224 TB of All-Flash Storage

AThe Origin of Machine Name
A2001: a space odyssey

AEarly concept of an artificial
Intelligence system
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HAL System Overview
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HAL System Overview
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HAL ystm Overview

ADDN GS400NVE Flash Arrays Server
A224 TB usable GPFS
A8x EDR Inifiniband 100 GB/s bandwidth

AThe mean time to list all home directories has
been 7/ms with a standard deviation of just
17.8%
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HAL oftare Oveview

AHAL Software
AOS : CentOS Linux 7.7

ACompilers :
A GNU 4.8.5
A Advance Toolchain 12.0
AIBM XL 16.1.1
A CUDA 10.2.89
A PGI 2019.10

ATools :
A PowerAl 1.7.0 (Watson Machine Learning Community Edition)
A OpenMPI 4.0.3
A CMake 3.14.0
A Singularity 3.5.3
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AThe catalyst of the rise of machine learning - Datasets
Adataset composed of millions of small files
Adominant random-access pattern

AResearchers new to this area
Ahave expertise in domain science
Adon't have a lot of HPC experience
Ause small files as dataset
Aproduce overwhelming workload to shared storage
A=> we used to reduce compute nodes to ease the 1/0 pressure
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Tar2h: Small Files Packr

AConvert Tape ARchives to HDF5 files

Aeasy to use
A solutions for different scenarios

AFunctions
Aarchive checker

Ah5compactor
Ah5shredder
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archive checker

Aarchive checker
Acheck how many files can be extracted from the input tar file.

Aarchive checker 64k
Acheck if any files within input tar files larger than 64 KB.
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h5compator

Ah5compactor

Aconverts input tar file to HDF5 file, all files within tar file should smaller
than 64KB, using the file names as dataset names.
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Ah5compactor - shal

Aconverts input tar file to HDF5 file, all files within tar file should smaller
than 64KB, using files' SHA-1 digest as dataset names.
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