Some terminology (2/2) Goodman et al (2016):

▶ methods reproducibility: ability to implement, as exactly as possible, the experimental and computational procedures, with the same data and tools, to obtain the same results

▶ capture the original meaning of "reproducibility" ▶ here, I focus on this notion ▶ results reproducibility: production of corroborating results in a new study, having followed the same experimental methods

▶ refers to what was previously described as "replication"

T.

From a U.S. NSF subcommittee:

Reproducibility refers to the ability of a researcher to duplicate the results of a prior study using the same materials as were used by the original investigator. That is, a second researcher might use the same raw data to build the same analysis files and implement the same statistical analysis in an attempt to yield the same results. Reproducibility is a minimum necessary condition for a finding to be believable and informative.

Currently, virtually none of the data generated from the hundreds of phenotypic studies conducted each year are being made publically available as raw data; thus there is little we can learn from past experience when making decisions about how to breed better crops for the future. Currently, virtually none of the data generated from the hundreds of phenotypic studies conducted each year are being made publically available as raw data; thus there is little we can learn from past experience when making decisions about how to breed better crops for the future.

Zamir (Science, 2014): Literate programming (Knuth, 1984): a computer program is given as an explanation of how it works in a natural language, interspersed (embedded) with traditional source code, from which compilable source code can be generated.

Literate programming (Knuth, 1984): a computer program is given as an explanation of how it works in a natural language, interspersed (embedded) with traditional source code, from which compilable source code can be generated.

And now add your functions in a R subdirectory, along with roxygen2 documentation. ▶ can't re-run the whole analysis because of intensive computations ▶ write notebooks as above, but develop also "real" software Usually, (very) large data are kept on a computer cluster, in a shared directory, e.g., /bigdata, itself organized in several subdirectories:

▶ external_public/, external_private/, internal/

T. Flutre GQE Reproducible research 10/11/2023

▶ Would you define yourself as a "computational scientist"? ▶ Do you use Excel? R and/or Python? Julia? C/C++? ▶ Where are you along the spectrum? T. Flutre GQE Reproducible research 10/11/2023

Claerbout & Karrenbach (1992):An article about a computational result is advertising, not scholarship. The actual scholarship is the full software environment, code and data, that produced the result.

Claerbout & Karrenbach (1992):An article about a computational result is advertising, not scholarship. The actual scholarship is the full software environment, code and data, that produced the result.Buckheit & Donohoe (1995):Publishing figures or results without the complete software environment could be compared to a mathematician publishing an announcement of a mathematical theorem without giving the proof.T. Flutre GQE Reproducible research 10/11/2023

▶ won't be discussed here, but obviously crucial...T. Flutre GQEReproducible research 10/11/2023

▶ won't be discussed here, but obviously crucial... ▶ data: few small files or many large files; text or binary; custom or standardized formats; databases

▶ word processors: LibreOffice Writer, Microsoft Word, etc ▶ text editors: Emacs, Vim, Notepad++, Gedit, Geany, etc

https://posit.co/products/opensource/rstudio/ https://jupyter.org/

Start by writing a test (e.g., setting 2 to 0), here in R:

Start by writing a test (e.g., setting 2 to 0), here in R:

Then implement the function:

Start by writing a test (e.g., setting 2 to 0), here in R:

Then implement the function:

Check that the test passes; until then, fix the implementation: