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Software Carbon Emissions
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Software Carbon Intensity (SCI) Specification

_ . R = Functional unit; this is how the
SCI=((E *1) + V) per R software scales, for example per user
or per API call
E = This is the energy
that a software system | Software
consumes at runtime. Hardware Resources
\ E Compute EMemory ENetwork EStorage
o ti 1E E C ti .

| = Carbon emissions per p(ezzanlsc:J"rzptir(;enrgy ':Ifl:?:g Porr:)sduur:gc:r?n M= COZ-eq emissions for
kWh of energy, it t*;:—. Energy Utilities hl m Lhedpmduc/:tior;t()f
gCOzeq/kWh ; = ) araware / software

‘ Carbon (CO,-eq) emissions ‘

. See https://www.iso.org/standard/86612.html and https://sci.greensoftware.foundation/ for more details
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https://www.iso.org/standard/86612.html
https://sci.greensoftware.foundation/

SCI=(( *)+ )perR
Microservices — R is typically an “API Call”

API Call 1 API Call ... API Call N
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Microservice 1 "%penTelemetry
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MICI'OSGI'VI ce N "%penTelemetry

https://opentelemetry.io/
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https://opentelemetry.io/

SCI=(E* )+ )perR
Microservices — E cannot be measured directly (in many cases)

API Call 1 API Call ... API Call N
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https://github.com/RETIT/opentelemetry-javaagent-extension
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SCI=((E*)+ )perR
Microservices — Eis derived using models from the collected data
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https://github.com/RETIT/opentelemetry-javaagent-extension
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SCI=((E*I)+ ) perR
Microservices — I can come from several sources

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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SCI=((E*I)+ ) per R
Microservices — WV is provided by various sources

Cloud Carbon Footprint

https://github.com/cloud-carbon-footprint/ccf-coefficients
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java -javaagent:.opentelemetry-javaagent-all.jar -Dotel.javaagent.extensions=io.retit.opentelemetry.javaagent.extension.jar
-Dio.retit.emissions.cloud.provider=<your_cloud_provider> -Dio.retit.emissions.cloud.provider.region=<your_cloud_region>
-jar <your_app>.jar
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CPU Overhead
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Thank you for your attention!

Questions?
Andreas Brunnert
brunnert@retit.de

Resource Efficient Technologies & IT Systems
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