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ALCF AI Testbed

• Infrastructure of next-generation machines with hardware 
accelerators customized for artificial intelligence (AI) applications.

• Provide a platform to evaluate usability and performance of machine 
learning based HPC applications running on these accelerators.

• The goal is to better understand how to integrate AI accelerators with 
ALCF’s existing and upcoming supercomputers to accelerate science 
insights
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ALCF AI Testbed Deployments

Cerebras (CS-3)

4x CS-3 nodes

Supports:
AI training and inference 

of massive AI models, 
CSL-SDK 

Status:
Upgraded software stack. 

In production for pre-
training and finetuning.

Metis

SambaNova SN-40L 
nodes

Supports:

AI Inference for models 
developed by Argonne 

researchers.

Status:
4x nodes being 

integrated with ALCF 
Inference service. Adding 

2 nodes for a total of 6x.

Tenstorrent

2x Galaxy Nodes 
(64 wormhole cards)

Supports:

AI Inference (one node) 
and SDK development 

(one node). 

Status:
Two nodes configured 

and available to Argonne 
users. Will be made 

available to ALCF users.

GroqRack

72 accelerators (9 nodes x 
8 accelerators per node)

Supports:

AI inference using 
Language Processing Unit 

(LPU) technology.

Status:
Available for allocation 

requests.

Graphcore Bow Pod64

64 accelerators (4 nodes 
x 16 accelerators per 
node)

Supports:
ML and AI workloads.

Status:
Available for allocation 
requests.
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ALCF Documentation

https://docs.alcf.anl.gov/ai-testbed/getting-started/
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AI for Science and HPC applications on AI Testbed

Protein-folding (Image: NCI)

Tokomak Fusion Reactor operations 
(Credit: K. Felker)

Cancer drug response prediction
 (Credit: Candle)

Imaging Sciences-Braggs Peak 
(Credit: Z. Liu)

 
Figure 1:  Data flow and summary of the FRNN algorithm 
 

Missing a real disruption (false negative) can be costly because of the damaging effects of a disruption, while triggering a false 

positive alarm wastes valuable experimental time and resources.  Setting the threshold allows a tradeoff between these two 

and more..
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Monte Carlo Particle Transport for 
Reactor Simulation (Credit: J. Tramm)
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Dataflow architecture

The GPU way:  kernel-by-kernel
Bottlenecked by memory bandwidth 

and host overhead

The Dataflow way: Spatial
Eliminates memory traffic and overhead

Simple 

Convolution 
Graph

Image Courtesy: SambaNova 
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Dataflow architecture

Image coutesy: SambaNova

• Interleaving of compute and memory units

• Routing data through the compute elements
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Cerebras

Courtesy: Cerebras 
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Cerebras
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Cerebras
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Cerebras
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Cerebras
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Cerebras
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Cerebras

Courtesy: Cerebras 
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Cerebras

Courtesy: Cerebras 
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Cerebras

http://extremecomputingtraining.anl.gov/


extremecomputingtraining.anl.gov

extremecomputingtraining.anl.gov

Cerebras CSL

• Cerebras CSL (Cerebras System Language) is a low-level kernel programming language 
designed for the Cerebras system. 

•  includes libraries for a variety of commonly used primitive operations, such as 
broadcasting, gathering, and scattering data across rows or columns of PEs.

• It enables users to write code that runs on individual Processing Elements (PEs) and to 
define the placement of programs  and the routing of data on the Wafer-Scale Engine 
(WSE).

• 2 components: Device-code: runs directly on the wafer, host-code to facilitate data 
movement and execute functions on the wafer.  

• Simulator mode: runs locally or Appliance mode: runs directly on CS-3.

https://docs.alcf.anl.gov/ai-testbed/cerebras/csl/
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Metis – SN40L Inference cluster

SambaNova SN40L

• 6x SN40L nodes each with 
16x SN40L Accelerators

• 1.5TB per RDU – 48TB in 
aggregate
 

• Highly optimized for 
inference

http://extremecomputingtraining.anl.gov/
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Metis – SN40L
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Sambanova - SN40L
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Sambanova - SN40L
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Sambanova - SN40L
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Sambanova - SN40L
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Tenstorrent

Courtesy: Tenstorrent 
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Tenstorrent

Courtesy: Tenstorrent 

http://extremecomputingtraining.anl.gov/


extremecomputingtraining.anl.gov

extremecomputingtraining.anl.gov

Tenstorrent

Courtesy: Tenstorrent 
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ARGONNE TRAINING PROGRAM ON EXTREME-SCALE COMPUTING 

Produced by Argonne National Laboratory, a U.S. Department of Energy Laboratory 
managed by UChicagoArgonne, LLC under contract DE-AC02-06CH11357.

Special thanks to the National Energy Research Scientific Computing Center 
(NERSC) and Oak Ridge Leadership Computing Facility (OLCF) for the use of their 

resources during the training event.

The U.S. Government retains for itself and others acting on its behalf a nonexclusive, 
royalty-free license in this video, with the rights to reproduce, to prepare derivative 

works, and to display publicly.
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