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“An article about computational science in a scientific publication 
is not the scholarship itself, it is merely advertising of the 
scholarship. The actual scholarship is the software, [data] … and 
set of instructions which generated the figures. ” 

~ Prof Claerbout 

Buckheit. 1995. Wavelab and 
reproducible research.



Reproducibility: “obtaining consistent computational results 
using the same input data, steps, code, and conditions of 
analysis”

National Academies of Sciences, Engineering, 
and Medicine. 2019. Reproducibility and 

Replicability in Science.
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● A free and open-source software platform to archive, share, 
and cite research data
○ Focus on data sharing and making data available



76 institutions around the globe run Dataverse 
installations as their official data repository

dataverse.org



Findable Describe data in metadata, assign DOI
Metadata record is shared in data repository

Accessible Accessible but not necessarily open
Standard access protocol

Interoperable File format open or proprietary
Description of data elements

Reusable License and usage rights
Data provenance



Findable Describe data in metadata, assign DOI
Metadata record is shared in data repository

Accessible Accessible but not necessarily open
Standard access protocol

Interoperable File format open or proprietary
Formal knowledge representation

Reusable License and usage rights
Data provenance

Wilkinson, M. D., et al. 2016. The FAIR Guiding Principles for 
scientific data management and stewardship.



Two approaches for data sharing:

○ Via UI in the web browser
○ Via API (command line or 

Dataverse Software clients) 





Dataset 
metrics

Mandatory citation-level 
metadata

Unique DOI

Center for Open 
Science Badges

Code, documentation 
and other files

Dataset version



Rich support for 
metadata standards in 
human and machine 

readable formats.





Data sharing
Summary

● FAIR principles are a standard 
for sharing research datasets

● Data repositories implement 
FAIR with standard (and 
domain-specific) metadata, 
identifiers, data curation, etc.
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Research software includes code files, algorithms, scripts, 
workflows and executables created during the research process 
or for a research purpose.

Gruenpeter, M et al. 2021. Defining Research Software.



● Research software is a critical component of research
○ Software intensive projects are a majority of publications
○ Most-cited papers are methods and software
○ Funders encourage open-source software

● Effort to recognize software are a valuable research output

Katz, D. S., et al. 2022. FAIR Research Software as a 
Step Towards Better Research.
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Findable Describe software with metadata, assign id
Metadata are FAIR and searchable/indexable

Accessible Retrievable by its identifier via standard 
protocol
Metadata are accessible even when sw is not

Interoperable Software interoperates with other software by 
exchanging data and/or metadata

Reusable Software is usable (executable) and reusable 
(documented, licensed, extendable)

Hong, N.P.C., et al. 2021. FAIR Principles for Research Software.



● Long-term solution for sharing software?
● Where to store metadata?
● Software citation?



Citation File Format and CITATION.cff





Software archival

● SoftwareHeritage.org
○ Initiative to collect, preserve and share software source 

code for the long-term future
● Zenodo

○ General purpose repository that support software 
deposits



Code sharing
Summary

● Research software as a 
recognized scientific output

● FAIR principles for software 
help discoverability, licencing, 
attribution, citation, 
documentation, etc.
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National Academies of Sciences, Engineering, 
and Medicine. 2019. Reproducibility and 

Replicability in Science.



● Replication dataset - a bundle of 
data, code and other files needed 
to reproduce a published study
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Our data collection workflow

1. Replication dataset is retrieved 
from Harvard Dataverse

2. We collect data on the content, 
install used R libraries and 
attempt automatic code 
re-execution

 

Trisovic, A., et al. 2022. A large-scale study on 
research code quality and execution.



Our data collection workflow

1. Replication dataset is retrieved 
from Harvard Dataverse

2. We collect data on the content, 
install used R libraries and 
attempt automatic code 
re-execution

3. The re-execution result and 
other collected data are passed 
to a database for analysis

 

Trisovic, A., et al. 2022. A large-scale study on 
research code quality and execution.



Re-execution of 
original code

Automatized 
code cleaning 

843



Automatized 
code cleaning

Re-execution of 
clean code



Capturing software code dependencies 
is critical for code sharing



https://wholetale.org



https://mybinder.org 

Anyone can explore 
data, re-run code or 

modify it

https://mybinder.org



https://www.reprozip.org
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Data repository Cloud platform



Data repository Cloud platform

Trisovic, Ana, et al. "Advancing computational reproducibility 
in the Dataverse data repository platform." P-RECS’20.



Cloud platform
Data repository 
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1. Data sharing
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1. Data sharing

Data collections



Data that does not explicitly have an 
open license is not open data.



1. Data sharing

● Data should be licensed
● Metadata
● It should be complete
● It should be shared in a (open) machine-readable format
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3. Survey data documentation

● What is the topic of your survey? 
● What are the questions? What are the allowable answers?
● Special variables - such as a score?
● Survey administration

○ Who enters the data?
○ Paper survey (errors handling, interviews)
○ Online survey (skip patterns)



4. Use version control for code 



5. Runtime environment capture

https://mybinder.readthedocs.io/en/lat
est/tutorials/reproducibility.html



6. Automation



7. Internal review



Recommendations
Summary

● Use data repositories for data 
sharing

● Document your data
● Capture dependencies of 

your code
● Establish internal review 

workflow
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Code sharing 

Reproducibility

Email: anatrisovic@g.harvard.edu
GitHub & Twitter: atrisovic 


