Poor) state of experimentation in CS

◮ 1994: survey of 400 papers 1 among published CS articles in ACM journals, 40%

◮ 2008: Study shows lower fertility for mices exposed to transgenic maize AFSSA report 6 :

⋆ Several calculation errors have been identified ⋆ led to a false statistical analysis and interpretation

◮ 2011: CERN Neutrinos to Gran Sasso project: faster-than-light neutrinos 2012: caused by timing system failure ◮ 2008: Study shows lower fertility for mices exposed to transgenic maize AFSSA report 6 :

⋆ Several calculation errors have been identified ⋆ led to a false statistical analysis and interpretation 

Tools for automation of experiments

Several projects around Grid'5000 (but not specific to Grid'5000): 

◮

  2011: CERN Neutrinos to Gran Sasso project: faster-than-light neutrinos 2012: caused by timing system failure ◮ Not everything is perfect ◮ But some errors are properly identified Related to the Reproducible Research movement

◮

  Operating System reconfiguration with Kadeploy: Provides a Hardware-as-a-Service Cloud infrastructure Enable users to deploy their own software stack & get root access Scalable, efficient, reliable and flexible: 200 nodes deployed in ~5 minutes (120s with Kexec) ◮ Customize networking environment with KaVLAN Deploy intrusive middlewares (Grid, Cloud) Protect the testbed from experiments Avoid network pollution By reconfiguring VLANS almost no overhead Recent work: support several interfaces distem.gforge.inria.fr/ Lucas Nussbaum Grid'5000 for high-quality reproducible research Introduction Description and verification of the environment Reconfiguring the testbed to meet experimental needs Monitoring experiments, extracting and analyzing data Improving control and description of experiments Conclusions Introduction Description and verification of the environment Reconfiguring the testbed to meet experimental needs Monitoring experiments, extracting and analyzing data Improving control and description of experiments Conclusions ◮ Legacy way of performing experiments: shell commands time-consuming error-prone details tend to be forgotten over time ◮ Promising solution: automation of experiments Executable description of experiments ◮ Support from the testbed: Grid'5000 RESTful API (Resource selection, reservation, deployment)

◮◮

  Facilitate scripting of experiments in high-level languages (Ruby, Python) ◮ Provide useful and efficient abstractions : Testbed management Local & remote execution of commands Data management Engines for more complex processes Lucas Nussbaum Grid'5000 for high-quality reproducible research Introduction Description and verification of the environment Reconfiguring the testbed to meet experimental needs Monitoring experiments, extracting and analyzing data Improving control and description of experiments Conclusions Lucas Nussbaum Grid'5000 for high-quality reproducible research
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Study carried out by E. Jeannot.

S. Naicken et al. "The state of peer-to-peer simulators and simulations". In: SIGCOMM Comput. Commun. Rev. 37.2 (Mar. 2007), pages 95-98. Lucas Nussbaum Grid'5000 for high-quality reproducible research

Opinion of the French Food Safety Agency (Afssa) on the study by Velimirov et al. entitled "Biological effects of transgenic maize NK603xMON810 fed in long-term reproduction studies in mice" Lucas Nussbaum Grid'5000 for high-quality reproducible research
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Processing Code

Analysis Code Presentation Code

Try to keep track of the whole chain

Typical needs:

◮ How can I find suitable resources for my experiment?

◮ How sure can I be that the actual resources will match their description?

◮ What was the hard drive on the nodes I used six months ago?

Lucas Nussbaum Grid'5000 for high-quality reproducible research

Description and verification of the environment

Typical needs:

◮ How can I find suitable resources for my experiment?

◮ How sure can I be that the actual resources will match their description?

◮ What was the hard drive on the nodes I used six months ago? Gaston Bachelard -La formation de l'esprit scientifique, 1938

Lucas Nussbaum Grid'5000 for high-quality reproducible research