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Emerging HPC trends
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Accelerators        
GPGPU now mainstream, SmartNIC in the 
adoption phase, FPGA starting to emerge

Multiple HW architectures        
X86-64 (Intel,AMD), aarch64 (Arm), 
ppcle (IBM POWER)

Cloud        
On-prem and public, as well as other 
variations of HaaS (HPC-as-a-Service)

Containers
Workflows are no longer highly parallel, they might 

traverse several hardware/software resources

AI/ML/DL

Over 50% of Top500 systems are from non-HPC 

areas such as telecom, social networks, gaming*

Convergence with enterprise stacks

The data is out there, but finding and 

preparing it is a difficult scalability problem

Innovative technologies for HPC

* Source: © Hyperion Research 2020
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Multi-phase approach to enabling containers in HPC
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Preparing for exascale deployments 

● Crawl Phase - Enable single host environment
○ Educate customers and developers about containers and their usage
○ Use Linux-native container tools (podman/buildah/skopeo)
○ Develop containers using Universal base image (UBI) for ease of sharing/distribution

● Walk Phase - Scale HPC workflows to run on containers 
○ Provisioning and management of containers -- not orchestration
○ Enabling hardware features like accelerators, GPUs, NICs
○ Ability to run MPI jobs

● Run Phase - Orchestrate HPC jobs with Kubernetes
○ Tight integration with MPI scheduler(s)
○ Enable access to distributed files systems and existing environments
○ Expand to run workloads in commercial HPC verticals: FSI, Energy, Pharma, Bio etc



Innovative technologies for HPC

Red Hat’s 
HPC-centric

projects

Scheduler integration into Kubernetes 
Red Hat, IBM and Lawrence Livermore National Labs joined forces to 
create a standard interface for commonly used schedulers in OpenShift 
and Kubernetes

Access to distributed filesystems from containers 
Red Hat demonstrates typical scientific application, the molecular 
dynamics package called GROMACS, running on OpenShift, using 
MPI, while accessing data via distributed Lustre filesystem

Exascale Computing Project (ECP) supercontainers
Red Hat has been working with ECP and Sandia National Labs to develop 
container platform for exascale systems based on Podman and UBI that 
can run across multiple architectures, like x86-64, Arm and POWER
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QR CODE

LINK
https://red.ht/37Ua06o
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Red Hat technologies for  HPC

Resource library

https://red.ht/37Ua06o
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Resource library
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QR CODE

LINK
https://bit.ly/2QF3DQc

https://bit.ly/2QF3DQc
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Resource library
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QR CODE

LINK
https://red.ht/2HRQ2Ap

https://red.ht/2HRQ2Ap


linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat

Red Hat is the world’s leading provider of enterprise 

open source software solutions. Award-winning 

support, training, and consulting services make 

Red Hat a trusted adviser to the Fortune 500. 

Thank you
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