Automating Data Unification,
Governance, and Analytics

for Ruminant Research

A Cloud-Native, Al-Assisted Framework

Puchun Niu, Enhong Liu, Hanlu Zhang, Ermias Kebreab,
Jennifer Ellis, Mutian Niu, Stephanie Terry, Fran Cowley,
Lyle Rode, Miel Hostens

st - —_—
q‘ smge . Giol o _
(&9 BOVI-ANALYTICS CORNELL UNIVERSITY - BOVI-ANALYTICS  ‘i4}: , T)f Orcentacd Einissions

_-f___T___:; - GE?-"IS Measurement System



Methane matters: we must measure to mitigate

Respiration chamber—measurement GreenFeed System—becoming the
gold standard ‘de facto’ system
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| GreenFeed Emissions Measurement System

Project: Primary institution

Global collaboration to track
ruminant gas emissions and build
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climate-smart livestock research

Mission: . .
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Develop standardized SOPs for

GreenFeed data use & interpretation @cirad | woemeson: Emigpa
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| GEMS Project Goals

Analyze emissions
data across methods

Understand What
Affects Emission
Estimates
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Build a Global
GreenFeed Data
Resource

Validate GreenFeed
with Respiration
Chambers
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Develop data user
agreement and
populate GF database

Deliver Practical
Tools and Guidelines
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| GEMS centralized end-to-end data platform
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Data Entry Collaboration Ingestion Processing & QC Output
Data sent to users Workbook stored and Azure tracks and Data processed in Data ready for
Users edit workbook edited in Teams stores new data Databricks analytics
){ | L | Pass
— — —» — al
Live Excel Azure Blob Storage Databricks Curated Data
Workbook Teams/Sharepoint {Processing & QC) (Dashboard/API)
= Auto-detect file
@& ® w"n;“ @ Quality checks
&= E w O3 Process triggered € Rules & logic Fail
Users edit automatically applied S—) Auto Email to User
workbook If there are issues,
users are notified
t = automatically
Q.Im fix data = Pipeline reprocesses mmﬂnaﬂly:} . )
Key Benefits

Fully Automated Data Quality Auto Notifications Reliable Insights

End-to-end automation Built-in validation Instant alerts for Clean, trusted data

saves time and QC checks quick resolution for decision making
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GEMS data entry workbook

STUDY ID & LINKING

GUIDE
(doi & merge-key
legend)

Digital Object
Identifier (DOI)
The OMLY
global identifier
for the study

b J

Linking keys
/\ Animal identifier

O Date

D Treatment

@BWI-AHALWIES

WORKBOOK
DOMAINS

(major sections of the

workbook)

User
instructions

Collaborator
information

T
Experimental
data
Animal-level
data, design &
linking keys

AQOLC]

Checklist
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DATA GROUPS DATA TABLES
(animal-level data (main data sheets)
categories)
. Animal
e chargctegsticﬁ
nima — ree
information Animal type
N\ ) Production type
___Age )
1 Interday intake
Animal Intraday intake
performance Milk yield
AO ) Body weight
; [ GreenFeed & |
settings
Gas Respiration
measurement chamber &
AO J settings
| SF; & settings J
) Nutrient
Feed composition of
characteristics| —— _the ingredient
] & the treatment
/ Digestibility
\
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| GEMS data entry workbook and DUA
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] GEMS Medallion Pipeline

éé W Tables

databricks

B Ops Tables

¥ Bronze 03 Validate
@ Daily Job 01 Gate 04 Transform
02 Ingest 05 QC

06-07 Email

Y Gold
08 Publish
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] GEMS Data Sharing and Access

Il Dashboard Data
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GEMS Dashboard
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Thank You

We welcome collaborations, data partnerships, and questions.

GEMS Project

Project Inquiries

gems@cornell.edu

Miel Hostens

Principal Invastigator

miel.hostens@cornell.edu

Puchun Niu

Data & Analytics

pn287@cornell.edu

@BWI-AHAL\TIDS
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GEMS Dashboard
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Linear and Linear-Mixed Models

1-Choose data
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Coefficients
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API Access GEMS Gold Export AP| 2 ==
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