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Challenge

Solution

Benefits

1990’s 2010

Single HPC Cluster

Hardware Era

Multiple HPC Clusters
Scheduler Era

2000

Dynamic HPC Clusters
Virtualisation Era

Clusters, Grids and Clouds

Dynamic Usage
Cloud Era

On-prem clusters tend to be deployed and maintained for few years

Creation and Disposal 
of specific clusters 
according to the 
business needs



The Scale

Almost unlimited resources

Pay-as-you-go

Running 1000 jobs in parallel costs the same as running one job at a time

Create and Dispose

Lifecycle of a HPC system OnPrem is 3+ years vs the time to execute a job

Match the Architecture to the Job!

What’s the uniqueness of the Cloud?



Public, Private & Hybrid Clouds



What is a HPC Cluster?
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Batch Applications

MPI, Parallel, Serial, ...

2D and 3D OpenGL/DirectX

Remote Visualization

Distributed Data Management

LAN/WAN Data Management

Resource Manager (LSF/PBS/GE/SLURM/Torque)

Enterprise ApplicationsPre/Post Analysis ISV Applications

Multiple Clusters
LAN/WAN Distributed and Heterogeneous

LAN/WAN
Distributed Data
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Access Portal and WebServices APIs

Tailored to specific users, applications and business processes of a Company



HPCaaS Architecture
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MyHPC – Hybrid AWS/OnPrem deployment

HTTPS

AWS region
Availability zone

Applications
Data

Availability zone

MyHPC Server and Agent

MyHPC “Compute Unit”
• Compute optimized
• Memory optimized
• Graphics

Enterprise 
HPC Portal

Authentication License keys Applications
Data

Enterprise@site1Engineers@home



From «The Network is the Computer» To «The Cloud is the Network»

Cloud

Democratisation of HPC Empowerment of Organisations



BIG CHALLENGE : BIG DATA in Orbit will enable a new generation of HPC applications



BIG CHALLENGE : They start with Data Collection



Example Global Change Assessment Model (GCAM)

Mixing HPC and Cloud : GEOSS Example Data on S3 & Compute on National HPC Systems



Big Challenges enablement through Cloud Architectures



Sentinel-1A: Nepal Earthquake 
IOT to Supercomputers for Urgent Computing



The real world is massively complex




