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Infrastructure overview

Compute resources
- Hybrid Architecture

- Mainly CPU, few GPUs
Compute resources

- 4 Physical ESXI Hosts

Helpful tooling

Kubernetes, Helm, and Cilium
- Infrastructure as code
- Git Operations

services :

Collaboration

Hardware experts
- Cloud resources
Hosted services
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Users

Kubernetes Cluster

Kubernetes (also known as K8s) is an open-source
platform that automates how you run, scale, and

Virtual Machines
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KA software container is an executable package
that bundles together everything including code,
runtime, system tools, and libraries.

It allows applications to be isolated from the host
system, ensuring they are reproducible across any
\computing environment

Infrastructure overview

L manage apps packed inside containers
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Kubernetes (IDAFNS

Benefits

« Declarative Configuration with Git Ops (more on this later)
« General resource management for networking and security
» Scaling cluster to include additional cloud resources.

« Offer High Availability (HA) with Self-Healing for production

Simplicity vs. Complexity:
Docker Compose is ideal for small projects due to its lightweight setup.

Kubernetes is more complex and better suited for production environments using advanced features.



Kubernetes (IDAFNS

Difficulties

 Investing in an entirely new infrastructure

« Fast paced update cycle and dependency chains

Unsuitable use cases
« HPC batch job management (use SLURM)

« Large-scale parallel filesystems (use dedicated solutions, e.g., Lustre)

 If you are receiving services offered by a cloud provider or technology already.



Third-party tools
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Third-Party Tools

DAFNI
What do we use them for?
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& Departmental hosted tools
and services
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Infrastructure overview
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DAF NI
General lessons ©

How has industry tooling and practices helped us?

1. Hybrid architecture is pragmatic for a lot of modern DRI

2. The value of being organized. Think documentation, Agile practices, 1aC and
GitOps.

3. Off-the-shelf tooling can be a quick and professional solution

a) “There is no such thing as a free lunch” — Open Source & Cloud-Native tools require ongoing
maintenance

b) Don't get stuck evaluating every new tool. Use the recommendations from the Cloud Native
Computing Foundation (CNCF) landscape
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Opportunities for
collaboration

Technology

Physical Sciences UK COLLABORATORIUM Data & Analytics FaC|I|ty
Facilities Council

Research Council | INFRASTRUCTURE & CITIES for National Infrastructure

Science and Engineering and @ | UKCRIC O DA F N |
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Opportunities for collaboration

 DAFNI — Explore the DAFNI pages and use the links to express interest in the platform.

» Cloud Native SIG — If you are interested contact us or follow the GitHub tutorials.

« CAKE Fellowship - Basic introductions for the DRI community to the benefits and processes of

Kubernetes.

« ACIT Hub Webinar, CNSIG - Kubernetes for Research Infrastructure - Core Concepts and
Practical Use Cases. 2:00-3:00pm, 20th August 2026, Online



https://www.dafni.ac.uk/
https://www.dafni.ac.uk/
https://cloudnative-sig.ac.uk/
https://cloudnative-sig.ac.uk/
https://github.com/orgs/cloud-native-sig/repositories
https://www.cake.ac.uk/ke-fellowships/cohort1#:~:text=Basic%20introductions%20for%20the%20DRI%20community%20to%20the%20benefits%20and%20processes%20of%20Kubernetes
https://www.cake.ac.uk/ke-fellowships/cohort1#:~:text=Basic%20introductions%20for%20the%20DRI%20community%20to%20the%20benefits%20and%20processes%20of%20Kubernetes
https://acit.surrey.ac.uk/events/2026-08-20_Kubernetes_Webinar.html
https://acit.surrey.ac.uk/events/2026-08-20_Kubernetes_Webinar.html
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Any Questions?

Key takeaways

* Industry-Standard tooling (GitOps & IaC) can help solve research infrastructure debt
« Kubernetes is powerful, but it is NOT a universal replacement for HPC

« There is no such thing as a free lunch — Tools take research and maintenance

* Pragmatism beats analysis paralysis

Contact:

lewis.sampson@stfc.ac.uk

info@dafni.ac.uk Linkedln; Lewis Sampson, DAFNI, CAKE



mailto:lewis.sampson@stfc.ac.uk
mailto:info@dafni.ac.uk
https://www.linkedin.com/in/lewis-sampson-298967123/
https://www.linkedin.com/company/dafni-facility-for-national-infrastructure/posts/?feedView=all
https://www.linkedin.com/company/cake-dri/posts/?feedView=all
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