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WHO AM I?
● Geerd-Dietger Hoffmann = Didi 

● CTO at Green Coding Solutions 

● Love coding 

● Farmer



Good Code is Green

Green Coding Solutions is driving the transition to sustainable 

software. We provide open-source tools and expertise to help 

companies, NGOs, and developers measure, understand, and 

reduce their digital carbon footprint. 

P.S. We are also the people that started this conference ;) 



The Problem

Resource 

consumption is 

rising

Things are 

becoming more 

and more complex

We can’t see 

the sources



Window
● Windows Energy Estimation Engine (E3) 

● Gives you uJ for processes 

● Close source  

-> No idea how the values are calculated 

● Not well documented  

● Only on devices with battery 

● No WSL support 



macOS
● powermetrics 

● Gives you energy impact for processes 

● Close source  

-> No idea how the values are calculated 

● Has been party reverse engineered 

● Not well documented  

● Sometimes give you totally wrong values 

● We use it for some programs  

https://blog.mozilla.org/nnethercote/2015/08/26/what-does-the-os-x-activity-monitors-energy-impact-actually-measure/



Linux
• Linux, despite dominating server (77.4%) and 

mobile (70.8%) markets, lacks effective tools 

for process-level power measurement. 

• We can get measurement for the whole core/

chip with RAPL. But security a problem here. 

• We have models that use cpu utilization but 

that is not a very good value 



Making Linux 
best in class

1 

2

Provide real-time, process-level 
energy monitoring.

Low overhead and applicable on a wide 
variety of machines

3
Develop an open-source 

extensible framework



Making Linux 
best in class

L3E 

PowerLetrics

Linux Energy Estimation Engine: 
Flexible, customizable energy models 

with fine-grained metrics. 

Open-Source Implementation: Adapts 
powermetrics methodology for Linux using 

eBPF. 

ProcPower
Secure Approach: Innovative /proc integration 

eliminates the need for elevated privileges. 



L3E
A model that can predict the energy consumption of a 

process based on hardware counters 

• Works in containers (less counters -> less accurate) 

• For better accuracy needs calibration 

• Graphic cards difficult (not exposed to the kernel) 

• Non linear 



powerletrics
• Like powermetrics 

• Uses eBPF and RAPL to get values from the OS 

• Separates them on a per process level 

• Can be used for benchmarking, testing 

• => When you are looking/ coding 

• Currently in python  

• Overhead 2% 

• Funded by Catalyst Fund 

 $ pip install powerletrics



ProcPower

Kernel Extension

Exposes through /proc

Collects all the metrics in the kernel with 
very low overhead

And can be read in cgroups

Secure
Windowing approach assures that no 

sensitive data can be leaked



cgroups

https://mairin.wordpress.com/2011/05/13/ideas-for-a-cgroups-ui/



Data

/proc/energy/cgroup

Shows the energy 
consumption of the 

processes in the current 
cgroup 

/proc/energy/all

Shows the energy 
consumption of all the 

processes on the system. 
Requires root 

/sys/kernel/debug/

energy/all

Gives you everything for 
model training or 

debugging 



Cool things

As easy as accessing a file

Hosting

Your standard logging can collect 
energy metrics

Your programs in your hosting environment 
can access their energy values

Energy becomes A*
Suddenly energy considerations 

become a first class citizen without 
much overhead









Next steps

More integrations

Model DB

Try to get it into some programs

Build a database of machines with model data 
so that calibration is not needed all the time

More metrics
What is X doing? 

What is the graphics card doing? 
How about unknown hardware?









Thank you

Green Screen  

Catalyst Fund

Prototype Fund Green Coding Solutions



QUESTIONS?

Geerd-Dietger Hoffmann

Email: 

• didi@green-coding.io 

Urls: 

• https://github.com/green-kernel 

• https://www.green-coding.io/




