Sooner or later, any research effort implies some data collection in light of a scientific theory, which in turn implies some data analysis. In practice, we enter the raw data in a computer and use a program to fit a model. But soon enough we change the model, add a preprocessing step, collect more data, share our on-going work with a student in the nearby office or with a collaborator abroad, etc. And in a realistic research project, we do this again, and again, and again... Such a process is now often called "computational science". In this context, we usually want to keep track of what we do and, even better, what our student/collaborator do. We would also like to better understand what other teams did in their recently-published paper and, why not, apply their code on our data or even combine their data with ours.

In this presentation, I will rapidly outline the current state of affairs about reproducibility in research and what it says for code and data. I will then present in some details the computational tools I am using, after years of trials and errors and inspirations from many people. In the end, everyone is welcome to bring his computer to try by himself on a minimal case study (many cables will be available for internet connection).

In these slides, terms in grey correspond to HTML links : click on them ;)

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.

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) : 

people who had nothing to do with the design and execution of the study but use

  Decisions made in preprocessing constrain all later analyses and are typically irreversible. Hence, data analysis becomes a collaborative endeavor by all parties involved in data collection, preprocessing and curation, and downstream inference. to re-run the whole analysis from time to time write notebook in text file in Rmd format and use RStudio 2. project "heavy" : many large files, e.g. sequencing data ; cluster ; possibly new models and implementations can't re-run the whole analysis because of intensive computations write notebook in text file in org format and use Emacs or pandoc
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	Which reason(s) would you choose ? reproducing work is also the first step to extending it we are forgetful, error-prone (or dishonest) basic research won't be discussed here, but obviously crucial... basic research won't be discussed here, but obviously crucial... basic research won't be discussed here, but obviously crucial... data : few small files or many large files ; custom or standardized formats ; databases someone unfamiliar with your project should be able to look not strictly necessary for reproducibility, but can be hugely 1. project "ligth" : a few small data files ; laptop ; classical 1. project "ligth" : a few small data files ; laptop ; classical at your computer files and understand in detail what you did everything you do, you will probably have to do it over again. a natural part of your daily workflow after a month or so write notebook in text file in Rmd format and use RStudio requires a big initial investment in time and effort, but become ok to re-run the whole analysis from time to time and why ; useful for sanity models ; available implementations for interpreted languages models ; available implementations for interpreted languages
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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) :

T.Flutre INRA Reproducible research 08/12/2014

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

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

Are you a computational scientist ? Do you use Excel ? R ? Do you plot histograms ? Do you average columns of numbers, and calculate variances ?

Where are you along the spectrum ?

T. Flutre