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Reproducibility and ML:
We are probably thinking about 

this wrong….
Carl Kesselman

University of Southern California
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How do we create a scientific result

Any time scientists disagree, it's because we have insufficient data. Then 
we can agree on what kind of data to get; we get the data; and the data 
solves the problem. Either I'm right, or you're right, or we're both wrong. 
And we move on. That kind of conflict resolution does not exist in politics 
or religion.

Neil deGrasse Tyson

• Science is about communities arguing over data
– How do those communities form
– How do communities argue: knowledge capture and communication
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There be dragons…..
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Feynman says…..
• a kind of scientific integrity, a principle of scientific 

thought that corresponds to a kind of utter honesty 
— a kind of leaning over backwards. For example, if 
you’re doing an experiment, you should report 
everything that you think might make it invalid, not 
only what you think is right about it: other causes 
that could possibly explain your results; and things 
you thought of that you’ve eliminated by some other 
experiment, and how they worked — to make sure 
the other fellow can tell they have been eliminated
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Flip the Paradigm….

• Data Centric vs Compute Centric
– Data-Centric Biology A Philosophical Study Sabina Leonell

• Data Centric Architectures
– Data Centric Discovery with a Data-Oriented Architecture (Kesselman

2015)
• Data Centric Workflows

– A Data-Centric Design Methodology for Business Processes 
(Bhattacharya, 2009)

– A framework for collecting provenance in data-centric scientific workflows 
(Simmhan, Plale, Gannon, 2006)

https://press.uchicago.edu/ucp/books/book/chicago/D/bo24957334.html
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FAIR Data is essential to good scholarship

• Findable, Accessible, Interoperable, 
Reusable

• Requires culture and technology
– Socio-technical approach
– See: Sharing Begins at Home 

(doi: 10.1162/99608f92.44d21b86)

• Broad issues with policy, privacy, 
security, IP. 
– There are significant non-protected 

data sets.

https://doi.org/10.1162%2F99608f92.44d21b86
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Addressing Gaps in the Data Sharing Ecosystem…

“Generalist” Repositories

ScholarSphere

PRO: Highly detailed descriptive 
information; High quality data

CON: Narrow focus; High cost of 
biocuration

PRO: All types of data and science; 
Highly scalable

CON: Minimal structure for detail on 
data; Quality concerns

“Domain or Specialized” Repositories
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“Hybrid” 
Repositories

Addresses Gaps: Flexibility to adapt 
to new species and assays, with 
minimum viable information for 

reusability; “Self-serve” style of data 
curation with structure to guide 

scientists to produce quality 
(meta)data.
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Example: Mapping the Synatome
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