Al4AS

for a research organisation to

Establishing the foundations

4 June 2025 n



Our Purpose
Progressing a positive future for New Zealand dairy farming

To make the levy the best investment of every New Zealand dairy farmer

‘ Our strategic priorities i

O Accelerating M Powering more adaptable m Enabling sustainable
"\ on-farm productivity & resilient farms & competitive dairying
World-leading Improved Increased Future-fit farm Credible Strong Healthy Enhanced Reduced GHG
animal forage gains workplace systems evidence biosecurity waterways animal care emissions
genetic gain productivity systems
Our key activities ‘
With farmers, we deliver: For the dairy sector we:

A comprehensive Insightful High-impact Meaningful Progress Provide Inform Develop Lead
foundation & targeted partnerships connections research & industry pragmatic, targeted collective
of farming benchmarking science analytics evidence- solutions action
knowledge & insight based policy
& solutions

I The DairyNZ difference ‘
We are a preferred partner We have world-class expertise We take a farm systems
because we are independent relevant to our complex approach in how we
and represent all dairy farmers industry challenges work with farmers

Powered by our people: One team at DairyNZ, working for every New Zealand dairy farmer
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Drivers — Modern science is data science

* Range and volume of data

* Modern workflows (code and data) and
techniques (Machine Learning, Al)

 Minimise risks

 Quality, credibility and impact

z
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Drivers — Modern science is data science

* Range and volume of data

* Modern workflows (code and data) and
techniques (Machine Learning, Al)

Data
Science

Competitor

 Minimise risks

Localised Aspirations

uti g
e
enterprise-wide
ata Science
ocus on
continuous
improvement

Data

* Quality, credibility and impact e




Step 1: Pitch the Plan

-
z
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What needed to happen?

* Multi-year vision

* Modern Science Workflows project

* Infrastructure
 Skills and Capability
* Business disciplines

2
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Step 2: Plan Into Action

ACTION!

Dairynz®



Infrastructure

Visualise
/"

Import — Tidy — Transform ) —— Communicate

L, Model

Understand

Program
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Modern Science Workflow Infrastructure

Data: version,
discover, share,
data processing

Visualise
/"

Import — Tidy — Transform ) —— Communicate

L Model

Understand

Program

z
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Snowflake (Data warehouse and compute)

« Data ingestion and connections  Gssneeenses

035HOLHOL840M003135762776  54.
035HOLHOL840M003135874925  58.

* Bronze -> Silver - > Gold

« Efficient compute S tieCapTor TocaT™

> results <- raw_holconf_long %>%

* Relative to local laptop e 44 Al i

- summarise(Avg_BV = mean(V12, na.rm = TRUE))
“summarise()  ungrouping output (override with

« Governance plan P e o

O Nt

apsed

bull_int_id Avg_BV
<chr> <adb >
» Accounts for Access 035HOLBRFGBRMLO0756401896 42,5
035HOLBRFGBRM100756501897 42.5
035HOLBRFGBRM161594701047 42 .2
035HOLBRFGBRM171632301729 41.0
035HOLBRFGBRM200910102057 43.5
035HOLBRFGBRM200910102148 41.6
035HOLBRFGBRM200910202058 43.5
035HOLBRFGBRM200910701846 43.1
035HOLBRFGBRM200924101784 42.9
2

OSSHDLBRFGBRM201323603588 43.
# th 192,852 more NS
> #as data f:ame(xesu]ts)

3.47 sec elapse: I

Dairynz

FCpiyr local:
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entral ingestion, catalogue data

Backlog <

Mew it ol

Bl 5594 Research Technician data (2.5,
ovens)

B MNew

B 5593 Geospatial data pipline,
recording and uplead of technician data
(=g calibration cuts)

L MNew

ic Lveweight Cata

» New

Bl 5580 Walk cver Weigh protatype
data

' Mark Neal

New

Bl 5306 Sustainatle Food & Fibres
(SFF)

foshean

(Bl 5590 BCS Camera prototype Data

MNew

Bl 5321 Telford Datasets

Discovered

Bl 5301 Puberty Scale Up 1

bbie McGregor

sEe ® Active

M| 3322 DairyBase

@ Raobbis McGregor

® Active

=
35

Azurs

B 5298 CSV farm Data

e Mickey Lulu

® Active

B 5297 Afi Milk
o Mickey Lulu
staie @ Active

Bl 5595 Sleep Studizs

@ Rohbis

e ® Active

McGragor

f
3/5

FAIR principles

Snowflake 95

1| 4107 NS&C: Platemeters Sync

Ml 5309 Greanhouss Gas Inventory
Project

e Mickey Lulu
Stae

=13t ® Active

Bl 5318 virtuzl Climate Station

0 Rabbie McGregor

8 Active

0| 5588 Animal Cars Consult Datsbase

@ Robbis McGregor

2 ® Active

B 5324 GPSSAT

0 Robbis McGregor

@ Active

Refresh

B 5299 SmaxTec

° Josh Barrett

M| 5323 QCONZ

o Josh Barrett

@ Active

0| 5296 WeatherLink

° Josh Barrett

® Active

B 4106 NS&C: AgTech360 Data

h Barett

State @ Active

Bl 5307 Fronter Farms

o Robbie McGregor

& Nctive

Gys

Dairynz®



Settings

=

Unified
Catalog

Discovery with MS Purview

Microsoft Purview L Search  Copilot n 2 : Mark Neal

Search results for plantain

E. Unified Catalog
L=

Q. plantain X
ﬂ; Overview
(R Discovery v Y Filter
@ Catalog management . orn— - i s
Fllters b4 Showing 180+ results Sort by: | Relevance s
&) Health management P Rt Ty o PARTN ER_FARM_PLANTA'N_MON]TOR'NG EE Snowflake Table ’41*‘:‘5
utad solini Data b No description available

Related solutions > Fully gualified name: snowflake:/fdnz_economics.australia-east.az wilakecomputing.com/databases/... Updated 3 manths ago

Business
H Data Map

Governance >

Organization ; STACKEDFARMLET PASTURE BOTANICAL COMPOSITION Copy -

A Azure Blob Resource Set

No description available
Data source type
Fully gualified name: htips://sadatal akeaue.biob.core.wind ows.netfeconstaging/Datasernvices/lowN/stacke..

Collection

Tararua Plantain O Power Bl Dataset I
Classification L No description available

Fully gualified name: hitps//app.powerbi.com/groups/bdib2 12e-eaa7-48iU-8d5e -85 Ticf1 2a450/datasets/9... Updated & year ago
Contact

Tararua Plantain Jh Power Bl Report '



Modern Science Workflow Infrastructure

Data: version,
discover, share,
data processing

Visualise
/"

Import — Tidy — Transform ) —— Communicate

L, Model

Understand

Code: version,
share, re-use

—

Program
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GitHub

« Account for organisation

* Expectations
» What lives where?
» Discoverability and reuse
» Best practice password storage

Dairynz®



Modern Science Workflow Infrastructure

Data: version,
discover, share,
data processing

Code: version,
share, re-use

Visualise

Import — Tidy — Transform ) —— Communicate

Understand

Program

Analysis and
simulation compute
Posit Workbench

Dairynz®



Posit Workbench (Analysis compute)

* Pretty seamless
- GitHub
* Windows to Linux

-
Z
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Analysis at scale

View
Process
Simulation

?ﬁf’j pOSit ‘ Desktop

View
Process
Simulation

== posit’ Desktop + 34 snowflake

an

View
Process
Simulation

— k-
= pDSIt Server + 5-:»:'_{: snowflake

View
Process
Simulation

10 MB

100 MB

1GB

10 GB

Dairynz®



Modern Science Workflow Infrastructure

Data: version,
discover, share,
data processing

Code: version,
share, re-use

Visualise

Import — Tidy — Transform ) —— Communicate

Understand

Share: Web reports,
Shiny apps

Execute code: API’s,
automated reporting

Posit Connect

Program

Analysis and
simulation compute

Posit Workbench

Dairynz®




« Economic Survey

Posit Connect for . Econ Tracker
dlSt"bUtlon * Experiment tracking

n ExterdedLactationFarmletSurm are =HF o
Design
T iz mere esiaoiohes o Danflz Scoff Far (Mewstead, Veumato) o | Juse:

e ooy

= ot et are 2 Friesians anz i be

Contral

1 St coommists of

35 OdCHS | el AD zen cabos anvuay in beig

Content ¢ 2023 EconamicSurvey 20

Sureny Dercr g T Extendad lactation

= Extrated inciofing b

e recordad, The operating raturn on dairy asasts nersesed in 76 Dutk 70 A ootk Geows:Fars rwveram, Opmrating scpsmens, O parasing profit (i)
A1 Cpraehip percant and the infal ralum on assats was 7.5 perc Tatal raturmn on
2.9 Sample Ln equity was 11 5 percent, 5.1 percentage points higher than in the - = —

pravious season. Eguity growth was positive, increasing by 3184875 M Results

2.4 Survay Waighe ¥ LY
it to $362.967. Total llatditles a5 a parcentage o 18 = B
o ta 47 4 parcsnt al he end of fhe & ' ;W = -~ : - Milk production
s b Cioing term llatdities per kiagram of milksalids inereass &, Farnal lotals
il . = == ] ! tot
Tenatmet [l Cortt [l Evensed wetation
' * tron lare s v Mooy wmam ¢ Grebgpe
Cumaaive yiokd
Owner-operator Summary Table o "

Lsbour, Feecl Fertier & Nitrogen and Intsrest {RgMS) perating sxpenses & E expe g
B Download data as CSY o Moo e 7 Pt s s o K .

4 i

33 Rares Summary

2.3 Feed Lize

36 Farta sy ER
253

3.5 Frati vom Fréducsay b



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

Skills & Capability

» Statistics Internal course
* 47 people from 6 teams

Want to learn
We are

- R for Data Science g

Scientists and Postgrad Students

Three times, Waikato Uni, Lincoln Uni

Integrate with Learning & Dev. plans
Recruiting starts soon

Dairynz®



Step 3: Results

* Many examples

Data recording for Quality

Business continuity

ML to predict grazing performance

ML to create performance benchmarks for farms

Dairynz®



Data recording for quality
_ Predictve madel _ Calibration Cuts App

Automated
weather
station

Rumen
temperature
bolus

AU SN . po ! NS
y ' e
4 g =
Capture Calibrationn
ST : - Tt Tametmant
i L booe Farm EsTentng Latatae
. 55 575 w3

Q

a

| = T35 .75 i g 3247 a

Mo e Vvt ks by T EI - [ - B 13 i g3 § a5 a6 @
1 o e 0y (]

o

I .

= r F o o 1
:Jl | e & 3 s R} ars 02 EEE
| & u B u 3 259 125 1125 1 175 251 a

Connected Farm Dairynz?




Business continuity

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




Step 4: Working on and the future

» Continuous improvement
* Open science

* \What's next
» Lessons from the revolution

Dairynz®



Continuous improvement

* 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

Dairynz®



Modern Science is Open Science

(Preparatlon \|
Define & crowdsource

( Assessment '| research priorities
*+ Comment / peer review » Organize project, team, collaborations || * Search literature|/ data/ code /.|

. [:)etermine impact of research ] * Get funding/ contract * Get access
output * Get alerts / recommendations
[I)etermlne impact of researchers * Read/view
( * Annotate
Qutreach ; i ~
( ~ Analysis -

Archive/share posters
. Archwe?sha re presentations
+ Tell about research outside academia ]
* Researcher profiles/networks
W

( Publication \ ( Writing

¢ Archive icati s Write
* Archivel/ share data & code .
+ Select journalto submitto - .

¢ Publish s Translate

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

z


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

What’s next for us?

* 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

Dairynz®



Revolution becomes Business as Usual?

 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

2

Dairynz



4th International

Precision
Dairy Farming
Conference

precisiondairyfarmingconference.nz

Christchurch

% Hosted by DairyNz 2

mark.neal@dairynz.co.nz in (R W)

Iy,
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