Wie misst man die CO2-
Emissionen von
Microservices?

Andreas Brunnert

Professor @ University of Applied Sciences Munich HM
Founder @ RETIT GmbH



CO2-Emissionen von Software

Software

v

Hardware Resources

@) Compute E}Memory &= Network §Storage

v v
Operational Energy Energy Consumption
Consumption during Production

!
’\*‘l/‘ -iéi;:ﬁ Energy Utilities I n
l =
v

Carbon (CO2-eq) emissions

RETIT 29 April 2025 * www.retit.de © 2



Software Carbon Intensity (SCI) Spezifikation

R = Funktionale Einheit; so skaliert
die Software, zum Beispiel pro
Benutzer oder pro API-Call
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. Mehr Details: https://www.iso.org/standard/86612.html und https://sci.greensoftware.foundation/
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https://www.iso.org/standard/86612.html
https://sci.greensoftware.foundation/

SCI=(( * )+ )perR
Microservices — R ist typischerweise ein “API-Call”
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https://opentelemetry.io/
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https://opentelemetry.io/

_ _ SCI=(E* )+ )perR
Microservices — E kann (oft) nicht direkt gemessen werden
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https://github.com/RETIT/opentelemetry-javaagent-extension
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https://github.com/RETIT/opentelemetry-javaagent-extension

SCI=(E*)+ )perR
MICroserviCes — E wird iiber Modelle aus den erfassten Daten ermittelt
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https://github.com/RETIT/opentelemetry-javaagent-extension
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https://github.com/RETIT/opentelemetry-javaagent-extension
https://www.cloudcarbonfootprint.org/docs/methodology/

_ _ SCI=(E*I)+ )perR
MICrOoServiCes — I kann aus unterschiedlichen Quellen kommen

Cloud Carbon Footprint

https://github.com/cloud-carbon-footprint/ccf-coefficients
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https://www.carbon-aware-computing.com/
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https://github.com/cloud-carbon-footprint/ccf-coefficients
https://app.electricitymaps.com/
https://www.carbon-aware-computing.com/
https://app.electricitymaps.com/

SCI=(E*I)+ V) perR
MICrOServiCes — wm wird von unterschiedlichen Quellen zur Verfligung gestellt

Cloud Carbon Footprint

https://github.com/cloud-carbon-footprint/ccf-coefficients
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RETIT 29 April 2025 « www.retit.de * 8



https://github.com/cloud-carbon-footprint/ccf-coefficients
https://dataviz.boavizta.org/serversimpact

SCl in gC0O2eq for POST (Spring) SCl in gCO2eq for DELETE (Spring)
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Demo: https://qgithub.com/RETIT/opentelemetry-javaagent-extension/tree/main/examples/spring-rest-service



https://github.com/RETIT/opentelemetry-javaagent-extension/tree/main/examples/spring-rest-service
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Vielen Dank fur Ihre Aufmerksamkeit!
Fragen?

Andreas Brunnert
brunnert@retit.de

Resource Efficient Technologies & IT Systems
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