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• Agri-food Data Canada’s 
vision is a research data 
ecosystem
• Improving the connections 

between existing resources

• Supporting data FAIRness 
with machine-readable 
context

• Agri-food Data Canada’s 
current approach is 
researcher centric, helping 
them create FAIR data

Ecosystem

Ecosystem Scale 
Catalogues

Knowledge and 
training

Governance

Federate existing 
nodes

ADC Ecosystem
Goal
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Findable, Accessible, Interoperable, Reusable



The Semantic Engine for context
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ADC is developing a suite of tools called the Semantic Engine

The Semantic Engine helps researchers write rich 
contextual and machine-readable data documentation



Data Schemas
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Data schemas – the first contextual 
documentation target of ADC



Semantic Engine for better schemas
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Partnership

Developed overlays capture 
architecture (OCA)

OCA is an international and open 
standard for data schemas

Adopting and adapting 
overlays capture 
architecture (OCA)

Overlays capture architecture 
for rich data schemas

OCA Documentation: 
DOI: 10.5281/zenodo.7707466



Data documentation: Schemas
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• All datasets have a schema
• Explicit or implicit

• Contains useful details or ‘user-must-guess’

• A schema describes the attributes (variables)

animal_id duration session_n total_yield milking_location

4551 00:05:39 3 9.03
Voluntary Milking 
System

4551 00:06:23 4 10.14
Voluntary Milking 
System

4604 00:05:12 1 14.83 Rotary Parlour

4598 00:06:41 1 28.63 Rotary Parlour

Attributes



Attributes are described in a schema
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animal_id duration session_n total_yield milking_location

4551 00:05:39 3 9.03
Voluntary Milking 
System

4551 00:06:23 4 10.14
Voluntary Milking 
System

4604 00:05:12 1 14.83 Rotary Parlour

4598 00:06:41 1 28.63 Rotary Parlour

Attribute Label (en) Description (en)

animal_id Animal ID
Farm-level unique 
animal ID

duration Duration
Milking event Duration 
in minutes

session_n Session 
Number

Count of the milking 
event for the cow. 
Counting resets at 
midnight

total_yield Total Yield
Yield of milking event 
in litres

milking_locat
ion

Milking 
Location

Location of where the 
specific milking event 
took place

Dataset Attributes

Schema



Layers of a schema
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• Extend the schema with more features (details)

• Each feature is a layer of the schema in OCA
• Advantage – can split schema layers into tasks with independent contributors

Attribute Label (en) Information (en) Units
Unit mapping 
(UCUM) Type Format

Character 
encoding Sensitive

animal_id Animal ID
Farm-level unique 
animal ID Numeric ^[1-9]\d*$ UTF-8 Y

duration Duration
Milking event 
Duration in minutes min min DateTime hh:mm:ss

UTF-8

session_n Session 
Number

Unique count of the 
milking event per 
cow, per day, per 
milking system. 
Resets at midnight. Numeric ^[1-9]\d*$

UTF-8

total_yield Total Yield
Yield of milking event 
in litres L l Numeric

^\d*\.?\d+$ UTF-8

milking_location
Milking 
Location

Location of where the 
specific milking event 
took place Text ^.{0,250}$

UTF-8

Schema



OCA layer structure
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OCA is a machine-readable format



Identifiers glue the schema together
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• Identifiers enable a 
decentralized schema 
architecture

• OCA supports multiple 
contributors for a schema
• OCA uses self-addressing 

identifiers to link and track 
content

• Enables community 
improvement of OCA schemas



Who is using OCA
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• Research projects at the University of Guelph

• University of Guelph research barns and stations

• Government of British Columbia using OCA for multi-language 
credential presentation

• Gaining interest in other provinces, early pilots with Quebec

• EU project – cardiovascular consortium of 21 organizations (including 
universities and institutes) across Europe, CH, UK, and USA.

• IOT platform in supply chain - monitoring and telemetry data 
(multinational organization)



How anyone can use OCA schemas
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semanticengine.org General flow

Write your 
schema

1.

Download the 
.zip (for 

machines) and 
the .txt (for 

humans)

Deposit (.zip and 
.txt) schema in a 
repository for 
citation and 
reference

Publish schema 
with DOI

Save and use 
schema directly

2.

3.



Example usage
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• Beef carcass data from the Meat Lab at the University of 
Guelph

• All research farm products are sent to the campus meat lab

• Meat lab is a small-scale meat packing plant operating under federal 
inspection regulations

• Meat lab grades animals and collects data

• Information on beef carcasses (multidimensional)

• Schema documentation to help researchers use the data collected



Raw data collection
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Author Schema using Semantic Engine
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Author Schema using Semantic Engine
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Schema in .txt and .zip (JSON) formats
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Readme.txt JSON Information overlay (viewer)



Schema now available in repository
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How to follow our work
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Phase 1

Excel schema template, 
tutorial, and

machine-readable JSON 
Schema Bundle

Phase 2

UI Editor, text-based 
OCA schema, and 

machine-readable JSON 
Schema Bundle

Phase 3

OCA Repository, text-
based OCA schema, 

machine-readable JSON 
Schema Bundle, and 

provenance chain

• Agrifooddatacanada.ca – the root of all our work

• Tools available at semanticengine.org

• Reach out to us at adc@uoguelph.ca with ideas, bugs, comments, 
collaborations

• Participate in the OCA standard and more at humancolossus.org and
oca.colossi.network We are 

here

mailto:adc@uoguelph.ca


THANK YOU
Agri-food Data Canada at the

University of Guelph is an innovation 

platform for Canada's agriculture

and food sectors.

50 Stone Road East, Guelph, ON  N1G 2W

adc@uoguelph.ca

agrifooddatacanada.ca
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