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Introduction

$ whoami

Education

Bachelor’s and Master’s degrees in computer science @ Unistra

Ph.D. in computer science @ Université de Bordeaux

Master’s intership (ICube Strasbourg)

implementation of a new programming structure for the C language

Thesis (Inria Bordeaux)← The Epoch (for me)

solvers for large coupled sparse/dense linear systems arising from
aeroacoustic simulations

Post-doc (Inria Nancy / ICube Strasbourg, current position)

automatic parallelization of C/C++ programs
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Introduction

Scientific context

simulating propagation of soundwaves around an aircraft in flight
solving large coupled sparse/dense linear systems

Real situation [1].
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Introduction

Scientific context

simulating propagation of soundwaves around an aircraft in flight
solving large coupled sparse/dense linear systems

Discrete numerical 3D/2D model.
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Introduction

Numerical context

Methodology

10 propose and implement an algorithm within an existing codebase

20 evaluate with a series of numerical experiments

21 lot of metrics → lot of experiments to expect
22 on multiple computing platforms

30 GOTO 10

Reproducibility

1 reproducibility of the hardware environment

2 reproducibility of the software environment

3 reproducibility of the experimental study itself

4 long-term conservation of our work
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Reproducibility of the software environment

Challenges

1 reproducibility of the hardware environment
2 reproducibility of the software environment

complex software stack (lot of dependencies)
multiple variations

swap dependencies
evaluate different versions of our implementation

deployment on various platforms

keep track and travel in time
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Reproducibility of the software environment

Tool palette
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Reproducibility of the software environment

GNU Guix
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Reproducibility of the software environment

GNU Guix
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Reproducibility of the experimental study itself

One step further . . .

1 reproducibility of the hardware environment
2 reproducibility of the software environment
3 reproducibility of the experimental study itself

experimental environment - description, how to reproduce?
experiences - what?, how?, why?
results - post-treatment, interpretation
publications - research report, article, . . .
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Reproducibility of the experimental study itself

. . . with an adequate programming paradigm . . .

Literate programming [3]

combines source code and formatted text → « weave » and « tangle »

allows for a free order of source code blocks

WEB . . . Org mode for Emacs [2]

#!/usr/bin/env python3
...
def rss(pid):

with open("/proc/%d/statm" % pid, "r") as f:
line = f.readline().split();
VmRSS = int(line[1])
return VmRSS

...
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Reproducibility of the experimental study itself

Example A.1: how to reproduce a study?
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Reproducibility of the experimental study itself

Example A.2: research report in HTML
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Reproducibility of the experimental study itself

Example A.3: research report in PDF
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Summary

1 study = 1 git repository

software environment specification
channels and manifests

experiments
validation, performance, . . .

related manuscripts
articles, abstracts, research reports, . . .

can be published online (GitLab Pages)

my-study
(reporitory root)

.guix benchmarks analyze-and-plot.org
(analyze-and-plot.R)

report.org
(report.html, report.pdf)

publish.el
(publishing script)

channels.org
(channels.scm)

manifest.org
(manifest.scm)

definitions.org
(definitions.csv)

execute.org
(execute.sh)
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Summary

Example B: an example study written in Org

https://gitlab.inria.fr/thesis-mfelsoci/dissertation/
example-fembem 1

archivedarchived swh:1:dir:2f1ff4ffd940332c2e7480146ddb67d24be82cd2swh:1:dir:2f1ff4ffd940332c2e7480146ddb67d24be82cd2

1https://archive.softwareheritage.org/swh:1:dir:
2f1ff4ffd940332c2e7480146ddb67d24be82cd2;origin=https://gitlab.inria.fr/
thesis-mfelsoci/dissertation/example-fembem.git;visit=swh:1:snp:
32a3c2dc1d7790103919355e603342d9e5192fad;anchor=swh:1:rev:
01396c9149c59062eec2aeb0e5c21ea3b16824a2
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Summary

Take-away

Reproducibility

1 reproducibility of the hardware environment

2 reproducibility of the software environment

→ GNU Guix

3 reproducibility of the experimental study itself

→ literate programming in Org mode

4 long-term conservation of our work

a solid basis for improving
the reproducibility of an experimental study
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Summary

Today’s tutorial

Améliorer la reproductibilité d’une étude grâce à Guix !

1 use Guix to manage the software environment
channels
manifest

2 do literate programming in Org mode
define some experiments
run the experiments
write a study featuring the results
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Summary
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