The movement towards HPC inclusivity:

Achieving on-demand public cloud accessibility of

High Performance Computing (HPC) in ephemeral projects
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Overview Trending towards Inclusivity

The Alces team, through our work with the open-source Alces Gridware
project, created Alces Flight Compute: a fully-featured, scalable HPC
environment for research and scientific computing. A free version was
created for cloud and hybrid use to understand how researchers would
approach and consume on-demand HPC resource regardless of platform.

Exploring the possibility of large-scale unmanned
aerial vehicle (UAV) image processing. [1]

Over the past three years we have reached the following findings:

- Acquisition of public cloud over traditional HPC will work in epochs,
with the potential for acquisition to slowly migrate towards a strong
favouritism for working in public cloud.

- The strength of public cloud currently lies in auto-scaling HPC clusters
hosting ephemeral (temporary) cloud workloads that are
embarrassingly parallel.

- Clients focussed on hybrid solutions primarily utilise public cloud as a
resource which might be cost prohibitive in on-premises design. This
balance of utilising public cloud to research ‘unknown outcomes’ is

allowing solutions to evolve more intelligently and without requiring an
immediate increase of on-premises footprint.

- Creation of a consistent environment across platforms optimises the

research outcome.

Why cloud? Containerisation of IP for mass distribution
and centralised collaboration.

Cloud HPC as a means to move towards near real-time
cancer treatment. 2,3

Why Cloud? Ability to spin up a cluster for dedicated treatments
that can easily be modified for higher performance over time

ON-PREMISES

In coming to an understanding over the past three years that public cloud
has a role to play, and that role that is not based strictly in on-demand
consumption, we are transitioning this project to open-source University of Liverpool e S —
(OpenFlightHPC) to address issues in procurement, persistent workloads,
and partnerships with on-premises technology.

RSE Sheffield

Mirroring the on-premises ShARC cluster in the cloud
to train users on parallel programming using MPI. [5]

loT/Smart Device HPC Clusters

Can you press a button or say a command
and get a HPC cluster? Yes, you can. j4

Why cloud? Ability to create a scalable resource for training that
requires little administrative effort. Why cloud? Pushing the limits of the

AWS IoT solution to look at future cloud HPC possibilities.

Methodology Applied

As institutions move from exclusive, on-premises environments to more inclusive public cloud spaces a noticable scale in project size can be seen. While this graphic may

_ , o appear linear the projects actually came about at different times for different reasons.
In each project the following criteria were set:

The Community Edition of Alces Flight Compute was used.

In the case of cloud, only public cloud-compute time was charged.

In the case of Alces Flight on hardware, costs were included as part of
integration.

Focus was on ephemeral, or temporary, projects. Trending towards more flexible spending models

In most cases, anonymized data was set-up within a single user
environment.
Additional time measurements were made for application optimisation,
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Resu Its a n d Road m a p Figure 2: Flexible spending in HPC - engaging in cloud investment for the purpose of expansion yields progressive cascading models. (3]
The following trends were observed in our projects on how researchers
were consuming public cloud HPC resource: Spending on public cloud projects denoted a changing spread in spending over a simple shift in spending. How each project chose to spend in

: _ , public cloud was based on:
Projects towards the left (on-premises) side tend towards future

planning and mirroring of an on-premises design.

Those within the hybrid spectrum play closely to the strengths of cloud.
Embarrassingly parallel workloads utilising autoscaling were heavily
favoured.

On the right (cloud) side ease-of-use was placed as the primary design
objective as the intent of these projects is to engage and enable as
many users as possible.

These trends have moved our work from a focus on application-based, HOW InCI USive is your H PC SOI Ution?

single-user, on-demand HPC clusters towards breaking our environment
into open-source components under the name of OpenFlightHPC,
launching November, 2019.

How they traditionally procure HPC resource
The skill sets on public cloud they had developed
The level of ‘newness’ that their project/idea is in the field of HPC

Inclusive: adjective (/in'klu:.s1v/) - Including everything (and possibly everyone). Is your solution inclusive? Are you working to invite even more
users and technologies into HPC? Here’s four questions you need to answer to find out:

_ How long Are you able
How easy is does it take How much to be flexible
The Balance of Unknown and Known Elements in a HPC it to access for your users | experimentation with your
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Solution (and Where Cloud Fits) AR Sl to learn and Is encouraged? resource
optimise? provision?

Known

What’s my solution capacity? Known
Characteristics

Unknown

Unknown What’s my solution capability?
Characteristics
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