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C Om p utatl O n S The NIH HPC group plans, manages and supports high-performance computing systems

specifically for the intramural NIH community. These systems include Biowulf, a 90,000+ processor
Linux cluster; Helix, an interactive system for file transfer and management, Sciware, a set of

Y TO p 1 3 2 S u p e rC 0 m p u ter applications for desktops, and Helixweb, which provides a number of web-based scientific tools.

We provide access to a wide range of computational applications for genomics, molecular and
structural biology, mathematical and graphical analysis, image analysis, and other scientific fields.
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Hardware

GPU Nodes
28 x 2.4 GHz (Intel x2680
EL-2680wvd) coreZB
hyperthreading enabled cpubB
o V]_OO 8 35 MB secondary cache 128 GB ﬁwﬁfirﬁt?;g?lall'l} 9256
4 x NVIDIA W100 GPUs (16 GB T gpuwl00
VEAM, 5120 cores, 640 55cd800
Tensor cores) ibfdr
28 x 2.4 GHz (Intel X
EE-2680v4) cpus6
hyperthreading enabled 56 Gb/s FDR
« P100 48 35 MB secondary cache 128 GB Infiniband (1.11:1) 92°°
4 x NVIDIA P100 GPUs (16 GB gsdESD
VEAM, 3584 cores) )
ibfdr
28 x 2.4 GHz (Intel ¥2680
EL-2680vd) core2B
hyperthreading enabled cpubB
e K80 72 35 MB secondary cache 256 GB o6 Gb/sFDR 556
: Infiniband {1.11:1)
2 x MNWIDIA K80 GPUs with 2 x gpuks0
GKZ210 GPUs each (24 GB ssdB00
VREAM, 4992 cores) ibfdr
x2650
16 x 2.6 GHz (Intel corel6
EG-2650w2) cpud
: 10 Gh/s Ethernet
hyperthreading enabled glZ28
o KZOX 24 20 ME secondary cache 128 GB EG.G.MS FDE .. 55800
2 x NVIDIA K20x GPUS (6 GB Infiniband (L:11:1) 0 o0x
VEAM, 2688 cores) eth10g

ibfdr

https://hpc.nih.gov/systems/hardware.html
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® 600+ a.p pS Deep Learning on Biowulf
Deep learning frameworks such as Tensorflow, Keras, Pytorch, and Caffe2 are available through the Quick Links

m centrally installed python module. In addition, other frameworks such as MXNET can be installed using  potes
[ ] O n an aS O u e a user's personal conda environment. This page will guide you through the use of the different deep Tensorflow
learning frameworks in Biowulf using interactive sessions and sbatch submission (and by extension Keras
swarm jobs).

- Keras for R
D ee I ear n I n f ram ewor kS " The examples are in python 3.6 and should work on all the other python versions (2.7 and 3.5) unless  Pytorch
o [ otherwise stated. For each framework, a python interpreter is used to import the library and do simple  Cafle2
commands related to the framework. In addition, a github repository of the framework's tutorial is MXNET

cloned and example codes, usually basic image classification training such as CIFAR10 or MNIST, are

TF, Keras, Pytorch

Important Notes

° G ettl n g Started WI t h D L p ag e : NI‘?J‘:'.‘;\IT:E& I\:\ag;k:) %};Elopsﬂiie;:fh:;gél:,slfS%%ePTUrUTgCe\fi;é%rr;::g Please use the freen command to check GPU availability.
. Conda for personal packages | wwoto

« Main page: www tensorflow.org
» Github page: https://github.com/ftensorflow/tensorflow

« Support singularity containers e

Allocate an interactive session and run the program. Sample session:

[usergbiowulf]s sinteractive --gres=gpu:k8e:1,lscratch:10 --mem=20g -cl4
salloc.exe: Pending job allocation 46116226

salloc.exe: job 46116226 queued and waiting for resources

salloc.exe: job 46116226 has been allocated resources

salloc.exe: Granted job allocation 46116226

salloc.exe: Waiting for resource configuration

salloc.exe: Nodes cn3144 are ready for job

[user@en3ldd ~1% module load python/3.6
[+] Loading python 3.6 ...

[user@cn3144 ~]1% mkdir -p /data/$USER/deeplearning
[user@cn3144 ~1% cd /data/$USER/deeplearning

https://hpc.nih.gov/docs/deep_learning.html
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Effects of sample size on training
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Monitoring

You can check the behaviour of your job with the 'nvidia-smi' utility. Determine the GPL node on which your job is running via jobload or
sjobs. Suppose your job is on node cn0626, and is using 2 GPUs:

biowulf% ssh cn0626 nvidia-smi
Mon Jan 16 17:52:13 2017

R TP TR +
| NVIDIA-SMI 367,48 Driver Version: 367.48

[ = s e e +
| GPU Mame Persistence-M| Bus-Id Disp.A | Wolatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M.

I = = I
| O Tesla K80 On | 0OG0:83:00.0 off | off |
| N/A - 41C PO 11SW / 1498 | 145MiB / 12205MiB | 75% Default |
R R T TP TP e e +
| 1 Tesla K80 On | DOGO:84:00.0 off | off |
| NAA 27C Pe 33N 7 148W | OMiB / 12205MiB | s Default |
R T TP PP TR P PP TR R P PR TP +
| 2 Tesla Kao on | 0OOD:B8A:00.0 off | off |
| N/A FOC PO 128W / 149W | 145MiB / 12205MiB | B05s Default |
TR T L +
| 3 Tesla K80 On | COG0:8B:00.0 off | off |
| NAA 450 P8 330 7 148W | OMiB / 12205MiB | % Default |
b R e +
e T TP P +
| Processes: GPU Memory |
| GPU PID Type Process name Usage |
I I
| ] 51187 C ...cal/apps/amber/amberl&/bin/pmemd. cuda.MPI BLMiE |
| €] 51188 C ...cal/apps/amber/amberl6/bin/pmemd. cuda. MPI 79MiB |
| 2 51187 C ...cal/apps/amber/amberl&/bin/pmemd. cuda, MPI JOMiB |
| 2 51188 C ..cal/fapps/amber/amberl6/bin/pmemd. cuda . MPT ELMiB |
e L TR TP +

https://hpc.nih.gov/apps/AMBER.html
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Benchmarks
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Tensorcores

« Processing core for specialized matrix math

o 4x4 matrix multiply and accumulate units

« Suitable for deep learning and certain types of
HPC

. Allow larger batch size; comparable accuracy

« Model uses tf.floatl6 data type to automatically
take advantage of Tensor Core hardware
whenever possible

« TF ENABLE _AUTO_MIXED PRECISION=1

Source: https://developer.nvidia.com
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Horovod

« Multi-node training 5000 -
« Using horovod container* _
. Synthetic data _
« P100 GPUs
. Optimization needed (?) | I
~n L L ERE
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*docker://horovod/horovod:0.16.4-tf1.14.0-torch1.1.0-mxnetl.4.1-py3.6
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Expansion plans

HPC Downtime from Thursday, Jul 25 through Monday, Jul 29
Jobs submitted with walltimes which extend into the downtime will remain pending until after its conclusion.
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' 216 standard nodes: 56 GPU noes:

. Skylake architecture « 4 Nvidia V100/node
« 64 cpus/node o 32 Gb GPU memory
o 384 Gb memory o Nvlink

100 Gb/s infiniband

. Phase 5 target date:
September 2019
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Questions?

Contact staff@hpc.nih.gov with any questions
about the NIH HPC Systems



mailto:staff@hpc.nih.gov

