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● Final remarks
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Datacenters are energy-hungry
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The impact of Green Software
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"The energy efficiency of 

hardware doubles every 1.5 

years."

(Koomey's law)

29/09/16
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"Software gets slower more rapidly than hardware gets faster."

(Wirth's law)

29/09/16



RAAK Project Greening the cloud
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Objective: Support (i) cloud providers and (ii) cloud 
software developers to increase software energy 
efficiency.

Partners:
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SEFLab measurement servers
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The Green Lab
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● Our platform for researching energy-

efficient software

● We measure real software solutions

● Powered by SEFLab
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Efficient Database 
queries:

-25%

Efficient multi-
threading:

-8%

Efficient Web pages:

-46%

Efficient ORM 
strategies:

-60%

29/09/16



The impact of Green Software

© Greening the Cloud project | SIA RAAK 11

Efficient Database queries [1]

[1] Procaccianti G., Fernandez H., Lago P. "Empirical Evaluation of Two Best-Practices for Energy-Efficient Software Development". 
Journal of System and Software, 2016. Pre-print available on: http://dare.ubvu.vu.nl/handle/1871/54184
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25% Energy savings3% Power savings

[1] Procaccianti G., Fernandez H., Lago P. "Empirical Evaluation of Two Best-Practices for Energy-Efficient Software Development". 
Journal of System and Software, 2016. Pre-print available on: http://dare.ubvu.vu.nl/handle/1871/54184

Efficient Database queries [1]
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Efficient Database 
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Efficient Multithreading [1]

[1] Procaccianti G., Fernandez H., Lago P. "Empirical Evaluation of Two Best-Practices for Energy-Efficient Software Development". 
Journal of System and Software, 2016. Pre-print available on: http://dare.ubvu.vu.nl/handle/1871/54184
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[1] Procaccianti G., Fernandez H., Lago P. "Empirical Evaluation of Two Best-Practices for Energy-Efficient Software Development". 
Journal of System and Software, 2016. Pre-print available on: http://dare.ubvu.vu.nl/handle/1871/54184

8.2% Power savings 8.4% Energy savings

Efficient Multithreading [1]
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Efficient Database 
queries:

-25%

Efficient multi-
threading:

-8%

Efficient Web pages:

-46%

Efficient ORM 
strategies:

-60%
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● ORM vs. no-ORM (Diesveld Query Technologies) 

[2] Procaccianti, G., Lago, P., & Diesveld, W. (2016). Energy Efficiency of ORM Approaches: an Empirical Evaluation. In Proceedings of the 10th 
International Symposium on Empirical Software Engineering and Measurement (ESEM 2016). Ciudad Real, Spain: IEEE. Available on: 
http://hdl.handle.net/1871/54530

Efficient ORM Strategies [2]
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● Propel framework significantly slower

Efficient ORM Strategies [2]

[2] Procaccianti, G., Lago, P., & Diesveld, W. (2016). Energy Efficiency of ORM Approaches: an Empirical Evaluation. In Proceedings of the 10th 
International Symposium on Empirical Software Engineering and Measurement (ESEM 2016). Ciudad Real, Spain: IEEE. Available on: 
http://hdl.handle.net/1871/54530
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● Propel framework significantly slower

Efficient ORM Strategies [2]

[2] Procaccianti, G., Lago, P., & Diesveld, W. (2016). Energy Efficiency of ORM Approaches: an Empirical Evaluation. In Proceedings of the 10th 
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Efficient ORM Strategies [2]

[2] Procaccianti, G., Lago, P., & Diesveld, W. (2016). Energy Efficiency of ORM Approaches: an Empirical Evaluation. In Proceedings of the 10th 
International Symposium on Empirical Software Engineering and Measurement (ESEM 2016). Ciudad Real, Spain: IEEE. Available on: 
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Efficient Database 
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-25%

Efficient multi-
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-8%

Efficient Web pages:

-46%

Efficient ORM 
strategies:

-60%
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GreenServe 
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Impact of Green Software

● Evaluate energy impact of Content Management Systems
○ E.g. Wordpress vs. Static web pages

● Experiment: compare 2 different VMs
○ different software stack
○ Same content

Efficient Web Pages
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Impact of Green Software

Efficient Web Pages
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Impact of Green Software

28% Power savings

Efficient Web Pages
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Impact of Green Software

46% Energy savings

Efficient Web Pages
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Impact of Green Software

Efficient Database 
queries:

-25%

Efficient ORM 
strategies:

-60%

Efficient multi-
threading:

-8%

Static Web Pages:

-46%
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EE is Software Quality
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● Being Energy-Efficient implies trade-off decisions

● Data from energy measurements helps decision-making
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Conclusions
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● Green Software matters!

● Validated Best Practices

● ...looking for case studies!
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