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• Findable, Accessible, Interoperable, Reusable (FAIR)
• For people and machines

• Applies to digital resources (like data, software, etc.)

• Formulation of 15 principles under FAIR was in 2016
• Endorsed by the G20

• FAIR is not equivalent to open
• (and open is not equivalent to ‘free’)

• Note: metadata can be tricky because someone’s metadata 
can be someone else’s data.
• That’s why FAIR principles are all written to apply to (meta)data







You can’t identify metadata just by looking at it



Professor James Frew‘s two laws of metadata: 
1. Scientists don’t write metadata 
2. Any scientist can be forced to write bad metadata



Site #

Inspection 

# Year

Inspection 

Date Region County

Number of 

Colonies 

Inspected 

(#)

American 

Foulbrood  

Postive 

Colonies (#)

European 

Foulbrood 

Postive 

Colonies (#)

Sacbrood 

Postive 

Colonies (#)

1 1 2016 5/7/2016 East

STORMONT, DUNDAS 

AND GLENGARRY 10 0 0 0

1 2 2016 5/25/2016 East

STORMONT, DUNDAS 

AND GLENGARRY 10 0 0 0

1 3 2016 8/15/2016 East

STORMONT, DUNDAS 

AND GLENGARRY 10 0 0 0

1 4 2016 9/22/2016 East

STORMONT, DUNDAS 

AND GLENGARRY 10 0 0 0

2 1 2016 5/5/2016 South WELLINGTON 10 0 0 0

2 2 2016 6/9/2016 South WELLINGTON 10 0 0 0

2 3 2016 8/13/2016 South WELLINGTON 10 0 0 0

2 4 2016 9/27/2016 South WELLINGTON 10 0 0 0

3 1 2016 5/7/2016 South BRANTFORD 10 0 0 0

3 2 2016 5/23/2016 South BRANTFORD 10 1 0 0

3 3 2016 8/6/2016 South BRANTFORD 6 0 0 0

3 4 2016 10/4/2016 South BRANTFORD 10 0 0 0

4 1 2016 5/10/2016 Central GREY 10 0 0 0

Metadata

Data



Who is the dataset owner?
What year was it published?
What is a title and description?
What is the data use license?

e.g. library catalogue entry, dataverse entry



• What format is the data in?
• Necessary to know how to use the data
• Related to interoperability
• Data in a proprietary schema (like an instrument specific result file) is 

not very useful.



• Additional information about 
the data that helps a 
researcher understand it

• Specific to the data type

Example: Protein Data Bank Entries



• Am I allowed to use this data?
• Where and when was this data collected?
• What units are the measurements in?
• How was this data collected?
• Is the dataset appropriate to answer my question?









Example of good dataset level documentation (on GitHub) – but not machine readable
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https://www.uoguelph.ca/research/services-divisions/ethics/sops







https://xkcd.com/1179/



 Set up Project Folder structure
 Follow the structure of your project

 Avoid overlapping categories or similar folders

 Restructure when needed

 Archive instead of delete (archive folders)

 Assign an acronym to your project:
 E.g.Alpaca Fibre Study = AFS

 All folders will start with this acronym – e.g.  AFS_Budget
 Keep your folder names short and clear to understand

 NO spaces!!!! Use an underscore _



• AFS ←Top folder for project

• AFS_Data ←Where all data will be saved for this project

• AFS_Data_201806← Data collected in June 2018 is saved here

AFS_Data_201806_Suri.xlsx←Data collected in June 2018 from Suri breeders

AFS_Data_201806_Huacaya. xlsx ←Data collected in June

2018 from Huacaya breeders



 Create a README file – save in your top directory or

main folder A text file that:

 Defines your acronyms

 Describes your project and the folder structure

 Defines what files will be in each directory or folder

 Think of this README file as an annotatedTable of Contents to 
your project folder structure

AFS_README.txt



Title: Alpaca Fibre Study (AFS)

Short abstract or project statement

AFS_Budget = Budget information for the project 

AFS_Data = Data collected

• AFS_Data_201806;  AFS_Data_201807;  AFS_Data_201808

• AFS_SAS =All SAS programs

• AFS_Output =All SAS outputs

• Data collected from 2018-06-01 to 2019-06-01 

Price data collected in dollars per pound

•NOTE: 2018-06-15 Rain caused data collection to be delayed until 2018-06-20



• AFS_Budget

 AFS_Budget_2018_Expenses.xslx

 AFS_Budget_2018_Revenues.docx

 AFS_SAS
 AFS_SAS_20180630_DescStats.sas

 AFS_SAS_20180630_Model.sas

 Provide detailed explanation of contents in the README file!



 Sounds like a lot of work to plan out your directories, file
names,and document it!

 It will save you a lot of time later! 
 Especially when you go back after being away for a bit.

 Be consistent





1. Set Maximum length to 32 characters

2. ALWAYS start variable names with a letter

3. Numbers can be used anywhere in the variable name AFTER the first 
character

4. ONLY use underscores“_” in a variable name

5. Do NOT use blanks or spaces

6. Use lowercase



 Information or data that we are collecting:

 Diet A→ diet_a

 Fibre length in centimetres   → fibre_cm

 Location of farm   → location

 Price paid for fleece→ price







Image credit: Peter Halasz. 







https://credit.niso.org/

https://credit.niso.org/


Substitution algorithm that could benefit 
from an ontology















https://doi.org

10.3352/jeehp.2013.10.3

https://doi.org/10.3352/jeehp.2013.10.3

https://doi.org/










https://projects.tib.eu/pid-service/en/persistent-identifiers/persistent-identifiers-pids/
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110521 12.2 56.8

120521 10.8 12.6

110521 12.6 NA

110621 9.8 55

110521 8.4 32.4

120621 6.3 52.0

The data

What are schemas?
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Date Depth conc

110521 12.2 56.8

120521 10.8 12.6

110521 12.6 NA

110621 9.8 55

110521 8.4 32.4

120621 6.3 52.0

The data Its schema

This data is described weakly

What format are the dates in?
What units are depth and conc?
Can a machine use this?
Can I combine with similar datasets?

Organization of the data

Schemas describe the ‘columns’ (attributes) of your dataset
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The data

Add a data type and description

Column Data Type Description

Date DateTime Collection date 
in format 
DDMMYY

Depth Numeric Sample depth in 
cm

Conc Numeric Concentration of 
Carbon in uM

You can improve data quality by better describing its organization

Its schema

A Schema
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Powered by:

The value and usability of the data depends on how well it is described

Low value High value
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The data

Make schema machine actionable (JSON)

Tag privacy sensitive data

Provide translations

Add a data type and description

Its schema

Improve data quality by better describing its organization
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• Bob has created a table of data. He wants to describe his data better with a 
schema.

• He goes to the Semantic Engine webpage and selects create a new schema.

• He adds entries for each column of his data.

• Then he adds information describing the columns. He describes the data type, he 
adds a description. He has the option to add more information but decides that 
this is all his data needs.

• He exports his schema as an Excel sheet and a machine readable JSON and he 
stores it together with his data.

• His research is more interoperable

The data Its schema

Column Data Type Description

Date DateTime Collection date 
in format 
DDMMYY

Depth Numeric Sample depth in 
cm

Conc Numeric Concentration of 
Carbon in uM
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Date Depth conc

110521 12.2 56.8

120521 10.8 12.6

110521 12.6 NA

110621 9.8 55

110521 8.4 32.4

120621 6.3 52.0

Date Depth conc

110521 12.2 56.8

120521 10.8 12.6

110521 12.6 NA

110621 9.8 55

110521 8.4 32.4

120621 6.3 52.0

Its schema

Data needs to be structured to be 
understood and used.

A schema describes the structure of data.

For example, a schema describes what 
information is contained in the columns of 
a dataset.

More complete and well documented 
schemas increase the usability and value of 
the data.

Its schema

The data

The data



Benefits of 
creating better 

schemas

• Helping your present self, your future self, and your 
collaborators

• Avoid ‘mystery’ data with better descriptions

• Tune the detail depending on the need

• Deposit better quality data with less work

• Help others use your data

• Spend less time supporting other people who are using 
your data

• RTFS (read the fine schema)

• Communicate data context better

• Especially valuable in cross-disciplinary research

• Help machines find and use your data

• Schemas can be machine readable

• Publish schemas for better collaboration and interoperability

• Publish the schema with a separate DOI = others can cite 
and use

• Better science from better data
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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
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OCA recognizes a schema is made of different related but 
independent features
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OCA expresses the schema in a series of distinct overlays

OCA is a machine-readable 
format



A human-readable label for the data field of the 
data table.

Text that describes the data in a specific data field, 
e.g. what protocol was used to measure

What specific units are used for each specific data 
field in your data table, e.g. uM.

Restrict entry of a specific data field to a list you 
provide, e.g. select from a list of three specific field 
locations to avoid confusing names.



Each overlay is independent and references 
the schema base unique identifier.

You can extend and improve other people’s 
schemas to fit your needs.

Add layers – e.g. add a new language or a 
data transformation when merging 
datasets using two different schemas.

Extend the schema while keeping the 
schema base which keeps your data 
interoperable.

Benefits of a layered schema architecture

Interoperability, extensibility
NEW Layer!
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{

"capture_base":"EFdwDXYtpNhTHrKmPZECuNMG9WqZL3wJJyJO1
okrXpc8",

"type":"spec/overlays/entry_code/1.0",
"attribute_entry_codes":{

"insectType":[
"501",
"527"

],
"location":[

"BAFF",
"TH"

]
}

}

The JSON uses lots of SAIDs…
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• If you find a resource (like a dataset) - could you find its identifier?
• Can you tell if any data has been changed?

• Self-Addressing Identifiers (SAID)
• Digital fingerprints of the file

• If you change the file in any way, the fingerprint changes.

• If you find an object, you can calculate its identifier
• Don’t need to trust that you received it from the authorized source
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• Hash functions
• One-way formula

• You can't take a hash and calculate the original data
• Good for privacy of the data

• The SAID identifier is calculated with a short algorithm
• Calculate the hash of the data/document

• Insert the hash into the original data/document



https://agrifooddatacanada.github.io/OCA_training_pathway/

https://agrifooddatacanada.github.io/OCA_training_pathway/




https://agrifooddatacanada.github.io/Research-Data-Workshop-Series/
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