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Science has a reproducibility problem

https://laskowskilab.faculty.ucdavis.edu/2020/01/29/retractions/

https://laskowskilab.faculty.ucdavis.edu/2020/01/29/retractions/


For a Fair, Free, and Open Future: An open world, where all non-personal 

information is open, free, for everyone to use, build on and share, and 

creators and innovators are recognised and rewarded. 

Open up all essential, public interest information and see it used to create 

insight that drives positive change

Build communities, tools and skills to empower individuals and 

organizations to use open information to create insights that drive change.

@lilscientista@okfn https://okfn.org



@lilscientista@okfn



Removing the “friction” in *research* data to 
move from data to insight faster

Open source & community focused: 
https://github.com/frictionlessdata

@lilscientista

Frictionless Data for Reproducible Research

https://github.com/frictionlessdata


@lilscientista

Frictionless Data for Reproducible Research

● Fellows ● Pilots● Tool Fund



@lilscientista

FRICTION

Data 
cleaning

Checking 
data 
quality

What does this 
data value mean?

Can I use this 
Excel data in 
Python?

Who created 
this data?

What’s the license 
for this data?

What is Frictionless Data?



● Specifications for data & metadata interoperability

● Plus a collection of open source software libraries

● & a range of best practices for data management

● Platform agnostic interoperability

How can researchers (and any data wrangler) use 

Frictionless Data?

@lilscientista

FRICTION

What is Frictionless Data?

https://frictionlessdata.io/specs
https://frictionlessdata.io/software/


Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557

BCO-DMO Pilot team: Amber York, Conrad Schloer, Adam Shepherd, Danie Kinkade

Pilot: BCO-DMO

@lilscientista



Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

BCO-DMO data is MESSY



BCO-DMO data managers:

● Add spatio-temporal context in standard formats

○ date/time (ISO 8601), timezones

○ lat, lon

○ depth

● Correct quality issues

○ Inconsistent formatting

○ corrupt data characters

○ data gaps

○ invalid species names

○ typos

● Reformat for reusability

Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

DPP helps BCO-DMO data managers



Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

Messy data → clean data → hosted data



Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista



Keep track of your metadata

@lilscientista

raw data

metadata
In JSON

create.frictionless
data.io

http://create.frictionlessdata.io/
http://create.frictionlessdata.io/


Package your data with its metadata

Data Package

Data
e.g., 

experiment.csv 

+
Metadata 

( + optional 
schema)

@lilscientista

Datapackage 
software libraries 

create.frictionless
data.io

http://frictionlessdata.io/data-packages/
https://github.com/frictionlessdata/datapackage-py
https://github.com/frictionlessdata/datapackage-py
http://create.frictionlessdata.io/
http://create.frictionlessdata.io/


Packaged data is useful data

@lilscientista

Data Package: 
csv data file + metadata (+ optional schema)



Create a schema + validate your data

@lilscientista

try.goodtables.io

Goodtables 
software libraries 

Tableschema 
software libraries

http://try.goodtables.io/
https://github.com/frictionlessdata/datapackage-py
https://github.com/frictionlessdata/datapackage-py
https://github.com/frictionlessdata/tableschema-py
https://github.com/frictionlessdata/tableschema-py


Data Package Pipelines (DPP): data processing pipelines

● Python framework for declarative processing of tabular data 

● Standardize data processing steps

○ e.g. joins, find and replace, add/remove columns, unpivot

● Can write custom processors in python

● Pipelines are defined in pipeline-spec.yaml files

○ Specifies processors + execution parameters → reproducibility!

● Generates a single data package as its output

@lilscientista

Use FD in your data pipeline

https://github.com/frictionlessdata/datapackage-pipelines

https://github.com/frictionlessdata/datapackage-pipelines


https://frictionlessdata.io/software/ 
https://github.com/frictionlessdata

Open source software for Frictionless Data

https://frictionlessdata.io/software/
https://github.com/frictionlessdata


Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista



● Give data managers a more immersive experience + 
improved UI  

● Reduce dataset processing time  

● Remove barrier of programming ability  

● Avoid hand-writing pipeline-spec.yaml or python scripts  
○ eliminate syntax issues  
○ reduce repetitive tasks  

● Add custom metadata to pipeline

● Add capabilities not currently in datapackage-pipeline 

with custom processors

Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

How does Data Package Pipelines help?



Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista



Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

Example pipeline processor step: change date format 



Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

Example pipeline processor step: change date format 

Pipeline-spec.yaml + data.csv + datapackage.json



Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

Datapackage pipelines produce reproducible 
research



● Release of an open-source community version of the 

BCO-DMO pipeline UI, custom processors, & statistics 

calculator

● Allow the public to re-run pipelines, or build upon 

existing pipelines

● Validation and QA/QC using goodtables

Learn more about the great work BCO-DMO is doing:
https://bco-dmo.org; @BCO-DMO

 https://github.com/BCODMO

Slide modified from Amber York, BCO-DMO 
https://zenodo.org/record/2687557 @lilscientista

BCO-DMO  Pilot next steps

https://bco-dmo.org/
https://github.com/BCODMO


frictionlessdata.io/field-guide/ 

@lilscientista

Want to try it yourself?

http://frictionlessdata.io/field-guide/


Create.frictionlessdata.io

Data you can play with: https://bit.ly/2BhdOj2
@lilscientista

Data 
Package 
Creator

http://create.frictionlessdata.io
https://bit.ly/2BhdOj2


Try.goodtables.io
https://bit.ly/2P6oogW Or lots of example data: 

https://github.com/frictionlessdata/goodtables-py/tree/master/data 

@lilscientista

http://try.goodtables.io
https://bit.ly/2P6oogW
https://github.com/frictionlessdata/goodtables-py/tree/master/data


@lilscientista

Continuous data validation: http://goodtables.io

http://goodtables.io


http://goodtables.io/

@lilscientista



http://github.com/frictionlessdata/ 

discuss.okfn.org/c/frictionless-data 

gitter.im/frictionlessdata/chat

youtube.com/user/openknowledgefdn 

https://frictionlessdata.io/field-guide/ 

Twitter: @okfn . @okfnlabs

Thank you!

Join our 
community!

@lilscientistahttps://okfn.org

http://bit.ly/FDfosdem
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