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CHANGED OVIES

 NSF-funded IBM cluster for
Deep Learning applications
« 16X compute nodes,
* 640x physical CPU cores,
* 64x Nvidia V100 GPUs
« 224 TB of All-Flash Storage

* The Origin of Machine Name
« 2001: a space odyssey

« Early concept of an artificial
Intelligence system

 Didn’t end well and we decided
to give “him” a second chance
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HAL System Overview
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HAL System Overview
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HAL ystm Overview

« DDN GS400NVE Flash Arrays Server
e 224 TB usable GPFS
e Balance between bandwidth and IOPs
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HAL oftare Oveview

« HAL Software
« OS: CentOS Linux 7.7
« Compilers :
GNU 4.8.5
Advance Toolchain 12.0
IBM XL 16.1.1

CUDA 10.2.89
PGl 2019.10

* Tools :
« PowerAl 1.7.0 (Watson Machine Learning Community Edition)
* OpenMPI4.0.3
« CMake 3.14.0
« Singularity 3.5.3
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‘ The I Callenge w - w ‘

* The catalyst of the rise of machine learning - Datasets
« dataset composed by millions of small files
« dominated random access pattern

* Researchers new to this region

expertise in domain science

who has not enough HPC experience

using small files as dataset

overwhelming workload to shared storage

we used to reduce compute nodes to ease the I/O pressure
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Tar2h: Small Files Packr

* Convert Tape ARchives to HDF5 files
« easy to use
* solutions for different scenarios

* Functions
o archive checker

* h5compactor
* h5shredder
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archive checker

 archive _checker
« check how many files can be extracted from the input tar file.

 archive_checker 64k
 check if any files within input tar files larger than 64 KB.
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h5compator

* h5compactor

 convert input tar file into hdf5 file, all files within tar file should smaller
than 64KB, using small files name as dataset names.

eTe tar2h5-demeo.tar.compactor.hs /
BN BN
Back Mext Up Top List Wiew lcon View
Mame Kind
f 1 beverage-cafe.jpg HDF5 Dataset
.1 bokeh-cafe.jpg HDF5 Dataset
.1 cappuccino-close-up.jpg HDFS Dataset
e 1 coffee-beans-roasted.jpg HDFS Dataset
- {1 coffee-shop.jpg HDF5 Dataset
1 coffee-signage.jpg HDF5 Dataset
1 coffeehouse.jpg HDF& Dataset
HOF5 Group I 1 cup-of-coffee.jpg HDF5 Dataset
.1 espresso-machine.jpg HDF5 Dataset
10 items 1 wooden-table. jpg HDF5 Dataset
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* h5compactor-shal

 convert input tar file into hdf5 file, all files within tar file should smaller
than 64KB, using small files shal values as dataset names.

[ NN tar2h5-demo.tar.compactor-sha1.hs /
D 44 = B
Back Mext Up Top List View Icon View
Mame Kind
f [ 4aee075b287ed6eb551 1aBe3ccB84aab ... HDF5 Dataset

1 5feedce?9973fcdfc527676fdc0500e03e... HDFS Dataset

[ Badc01cd9553ee6a9138bbef07d6c413 ... HDF5 Dataset

L [ 9bb220c0fbf763e9317297b2ecBcb4dff... HDFS Dataset

- by 13f656934e35815b37a819989de902c7 ... HDF5 Dataset
b 567fc353709b3b076¢c292c0adedB81224 ... HDFS Dataset

b1 011403426a1ad26ef72d6002de52a7f9f ... HDF5 Dataset

HDF5 Group b 74826935fd0d15258783e489e27fe805... HDFS Dataset
1 abff3e94c328fBedae2b1b340b050a093 ... HDF5 Dataset

10 it
rems bl €23e360299¢a363f10c3ca73b7e515ef9... HDFS Dataset
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 h5shredder

 convert input tar file into hdf5 file, no file size limitation, concatenate data
and offsets into 4 separate arrays for better randomized access.

| NN tarZh5-demo.tar.shredder.h5 /
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Mame Kind

!' [l image HDFS Dataset
i1 image_offset HDF5& Dataset
kil name HDFS Dataset

- [ name_offset HDF5 Dataset
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User Case

* Project Title
« Efficient Large-Scale Video Generation with GANs

« HAL User
 CS Research Assistant: Daniel B. McKee

« Data Info
* large Kinetics-400 video dataset composed of around 240k videos
 the number of files to around 25million
* total size of jpg dataset around 125GB as a tar file

* Performance Comparison
* Loading from the compact hdf5 file made training about 5x faster
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tar2h5 Open Source

) HDFGroup/tar2hs: Convert Tar X iR

(€&
~
Pulls Issues Codespaces Marketplace Explore
& HDFGroup / tar2h5 @Umwatch + 6 Trstr 0 PPk 0
<> Code () Issues 11 pullrequests () Actions  [1] Projects [0 Wiki @ Security |+ Insights
37 master - Go to file Add file = [ 2 About
Convert Tape ARchives to
Q gheber Added GPU direct comments. [ onSep? D29  HDFS files
B demo remove temp files. 3monthsage 0 Readme
B img add sample images. 3 months ago
m s Added IEEE FP16, lastmontn  Releases
= = - No releases published
° [ .gitignore add ignore file 4monthsago o e R
[ CMakeLists.txt add test cases and README info. 3 months ago
3 READMEmd Update README.md 3monthsage  packages
»
Y [ [ float-my-boat.org Added GPU direct comments. last month No packages published
Publish your first package
= " [ tar-to-hdfS.html Minar touch-up. 4 months ago
[ tar-to-hdfs.org Faorgot the Org file. 3 months ago
Contributors 2
[ tarZhS.html Updated org file. Added (tangled) C source and .. 4 months ago
e gheber Gerd Heber
[ tar2hS.org Fixed parameters. 4 months ago
@ superdavidxp Dawei Mu
README.md Vi
Languages
tar2h5
® CanI% CMake 12.9%
Convert Tape ARchives to HDFS files
® archive_checker check how many files can be extracted from the input
tar file.
® archive_checker_64k check if any files within input tar files larger
than 64 KB.
® hScompactor convert input tar file into hdfs file, all files within
tar file should smaller than 64KB, using small files name as dataset
names. ~
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Visualization with HDFCompass

* https://support.hdfgroup.org/projects/compass/

| NN | tar2h5-demo.tar.compactor.h5 /
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Mame Kind
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1 bokeh-cafe.jpg HDF5 Dataset
.1 cappuccino-close-up.jpg HDFS Dataset
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1 coffee-signage.jpg HDF5 Dataset
1 coffeehouse.jpg HDF5 Dataset
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* Mixed Precision Support
* Float32
» BFloatl6
* TFloat32
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