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ENVIRONNEMENTAL



Under the (cl)hood….

Pooling Virtualization





« Why software is eating the world » (M. Andreesen, WSJ, 2011)

Source: https://www.wsj.com/articles/SB10001424053111903480904576512250915629460

https://www.wsj.com/articles/SB10001424053111903480904576512250915629460


What about software 
sustainability??



http://powerapi.org

« These results show that these programmers
lacked knowledge of how to accurately measure
software energy consumption. »

Enabling power monitoring of software systems

http://powerapi.org/




Learning the CPU/DRAM power models from RAPL

Feature selection Regression model Online learning

SmartWatts



Monitoring the power consumption in real-time

SmartWatts





GenPack



GenPack



R. Pereira et al. SLE 2017 
Energy efficiency across programming languages: how do energy, time, and memory relate?

“Only four languages
maintain the same
energy and time rank
(OCaml, Haskel, Racket,
and Python), while the
remainder are completely
shuffled.”

when manipulating strings
with regular expression,
three of the
five most energy-efficient
languages turn out to be
interpreted languages
(TypeScript, JavaScript,
and PHP),

“Although the most
energy efficient language
in each benchmark is
almost always the fastest
one, the fact is that there
is no language which is
consistently better than
the others,”





Energy profiling with JouleHunter

https://pypi.org/project/joulehunter/

https://pypi.org/project/joulehunter/


Z. Ournani, R. Rouvoy, P. Rust, J. Penhoat. Tales from the Code #1: The Effective Impact of Code Refactorings on 
Software Energy Consumption. 16th International Conference on Software Technologies (ICSOFT), July 2021.



My talk in 180 seconds
• ICT energy consumption will keep growing

• More and more digital services (in all domains)

• Hardware keeps improving energy efficiency
• But hardware is driven by software

• Software is eating the world, and beyond
• Everything is software-defined

• Énergy ≈ performance (time)
• Relationship: it’s complicated

• Needs to work on all the layers of an infrastructure
• Each layer = a software to optimize
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