
AI Systems @ Innovative Systems 
Lab (ISL) and the Center for AI 
Innovations (CAII) @ NCSA

Volodymyr Kindratenko
kindrtnk@illinois.edu
Assistant Director (NCSA), Adjunct Associate Professor 
(ECE), Research Associate Professor (CS)



HAL Cluster

• In 2017, NCSA was funded by the NSF’s Major 
Research Instrumentation program to develop and 
deploy a computational "instrument" for supporting 
deep learning applications at scale.

• The machine was named Hardware Accelerated 
Learning (HAL) cluster. It became operational in 
March 2019 and will continue to operate for the 
foreseeing future. 

• Its purpose is to serve deep learning community on 
campus; any UIUC researcher can get an account 
on it. System details and account application 
instructions are here: 

https://wiki.ncsa.illinois.edu/display/ISL20/HAL+cluster
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IBM Power9 AC922

• 16 IBM AC922 nodes
• IBM 8335-GTH AC922 server

• 2x 20-core POWER9 CPU @ 
2.4GHz

• 256 GB DDR4
• 4x NVIDIA V100 GPUs

• 5120 cores
• 16 GB HBM 2

• 2-Port EDR 100 GB IB ConnectX-5 Adapter
• DDN GS400NVE Flash Array

• 360 TB usable
• NVME SSD-based storage
• Spectrum Scale File System

• Login node
• Data Transfer Node
• OnDemand web interface node

• H2O-AI
• Jupyter Notebook
• Jupyter Lab
• TensorBoard

Main software stack
• RHEL 8.4
• CUDA 11.1.2, cuDNN

8.1.1, NCCL 2.8.3
• NVIDIA HPC-SDK 

21.5
• IBM XLC, IBM 

XLFORTRAN
• Advance toolchain 

for Linux on Power
• WMLCE 1.7.0 
• OpenCE 1.3.1
• SLURM & Open 

OnDemand 
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NVIDIA DGX-A100

• 8x NVIDIA 100 GPUs
• 40 GB RAM/GPU

• 2x AMD Rome 7742 CPUs
• 64 cores
• 2.25 GHz

• 1 TB RAM
• 4x 3.84 TB NVMe drives
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FPGA Hardware

• CAPI 2.0
• IBM AC922 node
• Nallatech 250s+ FPGA card

• OpenCAPI
• IBM IC922 node
• AlphaData ADM-PCIe-9H3 board

• PCIe
• x86 nodes
• Xilinx u250
• Xilinx KCU1500
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