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What is
Research Developer Cloud?

Infrastructure-as-a-Service

Empowers research software engineers

Enables building custom research tools
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What is IaaS?

“Infrastructure as a service is a cloud computing service model by means of which virtual 

computing resources are supplied over the Internet.”

Differences to NeSI HPC

● Shared wood fired oven vs access to the whole kitchen

● Queue based vs interactive or long running



Research Developer 
Cloud

● Infrastructure-as-a-service now 

accessible to RSEs

● Launched last September with 

basic building blocks



New Zealand  eScience  Infrastructure

Our focus / differentiators

● Focusing on collaboration, building networks, and community empowerment

● Focus on good developer experience

● Building shared knowledge and expertise → Blueprints and patterns

● Adjacency to existing NeSI services



Our early partners
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Tenancy updates

● 3 new tenants

○ AUGMENT project from Auckland Bioengineering Institute

○ GNS Te Pū Ao (Institute of Geological and Nuclear Sciences)

○ Manaaki Whenua – Landcare Research

● Lots of internal projects

○ NeSI training environment

○ NeSI migration



AUGMENT project

● A group from Auckland Bioengineering Institute

● Research context: Machine learning based video analysis toolchain for early detection 

of neurological disorders

● Cloud use case: Back-end server for hosting video data

● Edition, a mobile development team is building a mobile app

● Mixed use of HPC and cloud

○ Cloud back-end for the mobile app to receive and store video data

○ Processing on NeSI HPC to build ML models



Christof Mueller’s group from GNS

● Research context: AI and advanced analytics team working on various research 

projects such as Rapid Characterisation of Earthquakes & Tsunami (RCET) 

● Cloud use case: Deploying Kubeflow, and applications that can be used by Emily Lane, 

researcher from NIWA

● Ciaran King, an RSE from GNS, has deployed Kubeflow, and have set up GNS Portainer 

to talk to NeSI Cloud VM

● Interests around GPU access and IdM for research applications accessible by wider 

GNS researchers



Manaaki Whenua Landcare Research

Project 1

● Research context: LUMASS (the Land-Use Management Support System)

● Cloud use case: Set up a pipeline for building models that feeds into LUMASS

● Consultancy project where Chris and Kahu from NeSI worked together with Alex Herzig 

and Chris Wydra from MWLR

● Nick Spencer is looking for more cultural and paradigmatic shift in the organisation, 

rather than just building services to be used.



Manaaki Whenua Landcare Research

Project 2

● Research context: DeepSeg project around remote sensing

● Cloud use case: Deploying the pipeline into the cloud and improving to make it more 

useable by others

● Challenges: Passing workload into NeSI HPC

● Team working actively to build proof of concept
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What is IaC?

“Infrastructure as code is the process of managing and provisioning computer data center 

resources through machine-readable definition files, rather than physical hardware configuration 

or interactive configuration tools.” - Wikipedia

● Just cooking vs writing a recipe

● Transparency

● Repeatable

● Enables collaboration



DevOps Workflow

The DevOps workflow. Source: Pease, 2017.



DevOps Workflow



DevSecOps



Looking into example scenarios



AGDR (Aotearoa Genomic Data Repository)

● Research context: Collaboration with Genomics Aotearoa. Building a long term data 

repository of genome sequencing data for taonga species

● Challenges: Data and platform onshore, kaitiakitanga, FAIR

● Technology used: Gen3 (Open source genomic domain data repository solution, 

University of Chicago), Kubernetes (for platform management, health and scaling), 

Google Forms / Zendesk (for application process)





Building shared knowledge through collaboration



Building shared knowledge through collaboration



Building shared knowledge through collaboration



Manaaki Whenua Landcare Research

● Research context: LUMASS (the Land-Use Management Support System)

● Cloud use case: Set up a pipeline for building models that feeds into LUMASS

● Consultancy project where Chris and Kahu from NeSI worked together with Alex Herzig 

and Chris Wydra from MWLR

● Nick Spencer is looking for more cultural and paradigmatic shift in the organisation, 

rather than just building services to be used.



Manaaki Whenua Landcare Research



Manaaki Whenua Landcare Research

● Main outcomes

○ Built familiarity with NeSI’s cloud platform and related infrastructure as code tools 

among Manaaki Whenua research software engineers

○ Developed a proof of concept showing how GitHub Actions and NeSI’s research 

cloud platform could be used to automate the LUMASS build process

○ Created a blueprint showing how a similar approach could be used for other 

projects

■ https://github.com/chrisdjscott/flexi-actions-runner-demo

https://github.com/chrisdjscott/flexi-actions-runner-demo
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Manaaki Whenua Landcare Research
“The automated build process promises to greatly simplify the production of new releases including artifact 

management. It will provide a more stable build environment and reduce the reliance on my personal laptop for 

building LUMASS. Last, not least, It saves valuable time I can use for science.”

Alex Herzig

“Manaaki Whenua have been pleased to have had the opportunity to begin understanding how these types of remote 

platforms can broaden the type of compute we can offer our researchers. This proof of concept provided the 

opportunity to learn more about researcher needs when migrating to these types of compute platform.”

Nick Spencer



Building shared knowledge



Internal project: NeSI’s training environment

● Started off as a learning experience for NeSI

○ Applying repeatable code using Ansible and Terraform

○ A way to provide training outside of NeSI

● Delivered over 20 training events using the new training environment

● Technology used

○ Open OnDemand, Keycloak

● Tooling

○ Terraform, Ansible, Github action

○ launch, use, and destroy pattern





NeSI training environment 

● Training Environment Git Repo

○ https://github.com/nesi/training-environment

https://github.com/nesi/training-environment




NeSI migration

● NeSI is in the process of building its next HPC

● Collaboration across teams

● Learnings that can be shared back

○ Services and tools that are being built as well as those used to help building



Network of knowledge



NeSI migration: NeSI OnDemand

● Replacing NeSI’s JupyterHub environment for interactive applications

● Open OnDemand, Keycloak, NFS, FreeIPA

● Tooling

○ Terraform, Ansible, GitLab pipelines, K8s, Secret management with Hashicorp 

Vault









What’s next?



Sharing the knowledge

Blueprints and patterns

● Kubernetes

● Globus

● Instrument pipeline

● Open OnDemand

● …

Researchers would have access to shared solutions and common tool chains for high value 

common use cases, e.g. notebooks, VLs, national data transfer platform etc.

Ecosystem for RSE/DevOps to build solutions and easily share not just with their own 

institutional researchers but across the sector



Pathway for RSEs

● Pathway for RSEs

○ Contribution to the group

○ To the organisation

○ Wider communities, the sector as a whole, domain, international

● How?

○ DevOps, open standards, community building tools

○ GitLab, Terraform/Ansible, K8s…

○ Learning from others; ARCOS, etc.
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