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Biowulf

⚫ Largest HPC system solely 

devoted to biological 

computations

⚫ Top 132 supercomputer 

world-wide

⚫ Hardware: 90,000+ 

processors

⚫ GPU compute cards:

K20x, K80, P100, V100

⚫ Software: Centrally installed 

apps for ML/DL/AI

Website: hpc.nih.gov



Hardware

https://hpc.nih.gov/systems/hardware.html

⚫ V100

⚫ P100

⚫ K80

⚫ K20x



Software

⚫ 600+ apps

⚫ Python and R as module

⚫ Deep learning frameworks:

TF, Keras, Pytorch

⚫ Getting started with DL page

⚫ Conda for personal packages

⚫ Support singularity containers

https://hpc.nih.gov/docs/deep_learning.html



Effects of sample size on training

⚫ Cifar 10 – 32x32 color images 

in 10 classes   

⚫ 50K training set 

⚫ 10K test set

Source: appliedmachinelearning.blog



Monitoring

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



Benchmarks



Tensorcores

⚫ Processing core for specialized matrix math

⚫ 4x4 matrix multiply and accumulate units

⚫ Suitable for deep learning and certain types of 

HPC

⚫ Allow larger batch size; comparable accuracy

⚫ Model uses tf.float16 data type to automatically 

take advantage of Tensor Core hardware 

whenever possible

⚫ TF_ENABLE_AUTO_MIXED_PRECISION=1
Source: https://developer.nvidia.com



Horovod

⚫ Multi-node training

⚫ Using horovod container*

⚫ Synthetic data

⚫ P100 GPUs 

⚫ Optimization needed (?)

*docker://horovod/horovod:0.16.4-tf1.14.0-torch1.1.0-mxnet1.4.1-py3.6



Expansion plans

⚫ Phase 5 target date: 

September 2019

56 GPU nodes: 

⚫ 4 Nvidia V100/node

⚫ 32 Gb GPU memory

⚫ Nvlink

216 standard nodes: 

⚫ Skylake architecture

⚫ 64 cpus/node

⚫ 384 Gb memory

⚫ 100 Gb/s infiniband



Questions?

Contact staff@hpc.nih.gov with any questions 

about the NIH HPC Systems

mailto:staff@hpc.nih.gov

