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Let’s go back to the main topic…
A MDE approach for the Systematic Reproducibility and Replicability of Data 
Science Projects 



A MDE approach

Systematic Reproducibility and 
Replicability of Data Science Projects 



All your 
(digital) life is 
data



All your 
(digital) life
is data



Data abundance & analysis tools as commodities

All your (digital) life is data
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1. Lack of access to the same training data 
2. Misspecification or under-specification of the 

model or training procedure 
3. Code availability or code with errors
4. Infrastructure complexity:
”a large number of dependencies on internal 
tooling, infrastructure and hardware”

Although sharing of code and data are widely 
seen as a crucial part of scientific research, the 
adoption varies across fields. 



https://github.com/WhitakerLab/ReproducibleResearch

Joelle Pineau, Philippe Vincent-Lamarre, Koustuv Sinha, Vincent Larivière, 
Alina Beygelzimer, Florence d'Alché-Buc, Emily Fox, and Hugo Larochelle. 2021. 
Improving reproducibility in machine learning research (a report from the 
NeurIPS 2019 reproducibility program). J. Mach. Learn. Res. 22, 1, Article 164 
(January 2021), 20 pages.
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Improving reproducibility in machine learning research (a report from the 
NeurIPS 2019 reproducibility program). J. Mach. Learn. Res. 22, 1, Article 164 
(January 2021), 20 pages.



MDE framework



Conceptual level



• Data scientist develop data/ML pipelines
• Those pipelines are finally deployed in other platforms









Predictive Model Markup Language (PMML)



Conceptual metamodel



Conceptual metamodel

Description of data pipelines (data + operations) in a technology agnostic 
manner by raising the level of abstraction.
(i) analyze the pipeline by means of model verification methods and 

tools to find any existing pitfall 
(ii) compare different complex pipelines easier, 
(iii) reuse pipelines, totally or partially, 
(iv) version control pipeline alternatives and the involved data, 
(v) better collaborate in pipeline definitions,
(vi) import/export from/to different tools: common language





Reusability and 
extensibility 

-----
Data operations 

library



Reusability and 
extensibility 

-----
Data operations 

library

Data operations mapping

Data operations definition



Data operations mapping > 400



Data operations definition



Pipeline example



Operational level



Operational metamodel



Environments



Data storage



M2T Transformation: code generation



M2T Transformation: code generation

1. Lack of access to the same training data 
2. Misspecification or under-specification of the 

model or training procedure 
3. Code availability or code with errors
4. Infrastructure complexity:
”a large number of dependencies on internal 
tooling, infrastructure and hardware”

Although sharing of code and data are widely 
seen as a crucial part of scientific research, the 
adoption varies across fields. 



Runtime verification



Data consistency



Contracts for data operations



Data consistency
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