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• Range and volume of data

• Modern workflows (code and data) and 
techniques (Machine Learning, AI)

• Minimise risks

• Quality, credibility and impact

Drivers – Modern science is data science
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Step 1: Pitch the Plan



•Multi-year vision 

•Modern Science Workflows project

• Infrastructure

• Skills and Capability

• Business disciplines

What needed to happen?



Step 2: Plan Into Action



Infrastructure



Modern Science Workflow Infrastructure

Snowflake

Data: version, 

discover, share, 

data processing



• Data ingestion and connections
• Bronze -> Silver - > Gold

• Efficient compute
• Relative to local laptop

• Governance plan
• Accounts for Access

Snowflake (Data warehouse and compute)



Central ingestion, catalogue data

FAIR principles



• Purview

Discovery with MS Purview



GitHub

Code: version, 

share, re-use

Snowflake

Data: version, 

discover, share, 

data processing

Modern Science Workflow Infrastructure



• Account for organisation

• Expectations
• What lives where?

• Discoverability and reuse

• Best practice password storage

GitHub



GitHub

Posit Workbench

Code: version, 

share, re-use

Analysis and 

simulation compute

Snowflake

Data: version, 

discover, share, 

data processing

Modern Science Workflow Infrastructure



• Pretty seamless
• GitHub

• Windows to Linux

Posit Workbench (Analysis compute)



Analysis at scale



GitHub

Posit Connect

Posit Workbench

Code: version, 

share, re-use

Analysis and 

simulation compute

Share: Web reports, 

Shiny apps

Execute code: API’s, 

automated reporting

Snowflake

Data: version, 

discover, share, 

data processing

Modern Science Workflow Infrastructure



• Economic Survey

• Econ Tracker

• Experiment tracking

Posit Connect for 
distribution 

https://connect.dairynz.co.nz/connect/#/apps/0cab1ced-c2e4-43bc-9c9d-8fb95938bb12/access
https://connect.dairynz.co.nz/content/89ba1084-42c5-4786-882b-cc91b8016d05/
https://connect.dairynz.co.nz/connect/#/apps/0cce8fe8-f008-4b36-aba9-8619b049ea0d/access/21


• Statistics Internal course
• 47 people from 6 teams

• R for Data Science
• Scientists and Postgrad Students

• Three times, Waikato Uni, Lincoln Uni

• Integrate with Learning & Dev. plans 

• Recruiting starts soon

Skills & Capability



• Many examples
• Data recording for Quality

• Business continuity

• ML to predict grazing performance

• ML to create performance benchmarks for farms

Step 3: Results



Connected Farm

Data recording for quality
Calibration Cuts App



Documenting code

• Previously: loss of key individuals -> Loss of model

• Creating culture where documenting code expected

• Multiple users can now access and run key models

Business continuity

What happens to models when key person leaves?

Before After



• Continuous improvement

• Open science

• What’s next

• Lessons from the revolution

Step 4: Working on and the future



• Digital and Research & Science working together​

• Celebrate the wins
• Speed, efficiency, documentation, errors, techniques

• Keep learning
• R Community, Training

• Link to national and international Initiatives
• Open Science, Horizon EU

• Use best practice
• Research and Science goal
• Digital book – Getting set up for Data Science @ DairyNZ

Continuous improvement



Modern Science is Open Science

Visit: https://open-science-training-handbook.gitbook.io/book/open-science-basics/open-concepts-and-principles

https://open-science-training-handbook.gitbook.io/book/open-science-basics/open-concepts-and-principles


• From Research to Organisation wide
• Governance

• Operating model

• Prioritisation 

• Change management

• Use cases
• LLM RAG – researchers, advisers, farmers

• Paperless data ingestion

• Metadata quality

• Copilot

• Decision support

• Animal gains from pasture gains

What’s next for us?



• Getting the foundations right 
• Makes the pain disappear

• Go a little slower now, to go much faster soon

• Progress doesn’t happen by accident!
• Vision

• Coalition of the willing

• Senior buy-in

Revolution becomes Business as Usual?



mark.neal@dairynz.co.nz
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