Software Decarbonization & Programming
Languages Role On Social Cost of Carbon

Chris Xie
Chris.Xie@futurewei.com
January 2023



GSF SCI Gaps: Benchmarks and SCI Scores

Methodology Summary Gaps

The Software Carbon Intensity (SCI) is a rate, carbon

srmissions per one uni f:alﬁf;fﬂ:n ueedte » Define a benchmark, workload, demo, referencing
| MLPerf/Geekbench benchmarks

SCI = ((E * I} + M) per R

 Use cases to demonstrate business value of SCI

« Value propositions of SCI : correlate SCI scores to
dollar amount of carbon emissions of software systems

Where:
* E = Energy consumed by a software system
e I = Location-based marginal carbon emissions

M = Embodied emissions of a software system

R = Functional unit (e.g. carbon per additional user,
APl-call, ML job, etc)
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https://github.com/Green-Software-Foundation/software_carbon_intensity/blob/main/Software_Carbon_Intensity/Software_Carbon_Intensity_Specification.md
https://github.com/Green-Software-Foundation/eval_sci_of_foundation_models/blob/main/Report/Final_Report.pdf
https://browser.geekbench.com/processor-benchmarks

SCI Opportunities: SCl-based Social Cost of Carbon (SCC)
Study on Programming Lanquages & Software Systems

Social Cost of Carbon (SCC) is an estimate, in monetary value, the economic damages that would result from emitting one additional ton of greenhouse gases into the
atmosphere, in a given year. A multi-year study finds that per ton CO2 emitted into the atmosphere costs society $185.

Funding & Operations Deliverables

» Sponsored research and/or collaborations * Research paper submitted to ACM or other

Problem Statement Value Propositions

*SCl is a great measurement of carbon emissions 1.Programming language carbon efficiency
of software systems, but lacks business meaning research using SCI&SCC, focusing on rust,
of what SCl score means in dollar terms. The java, python, etc

and extension of SCI

proposed project will provide an example of : At
correlating SCl scores with SCC dollars (Social . G B T el .

Cost of Carbon), starting with programming
languages as examples. 3.The project not only makes SCI score
meaningful, but also makes it carbon

* Sponsor shares directions, scope, roadmap

*Working group chaired by

influential orgs
* Sponsor and co-authors

« Directed funding via GSF or other avenues
. + All code open source on github

sponsor/collaborator
» Sponsor and collaborators select

business savvy” in dollar terms. researchers
4.Bridge research & business, developers &
executive decision makers.
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* Preferably CI/CD to allow communities to
upload new workload use cases, referencing
programming lanugage benchmark site, and

its live CI/CD daily built

* Timeline: TBD

Social Cost of Carbon by
Programming Languages on a pre-
defined workload scenario
benchmark Hypothetical

Choice of programming languages matter,in carbon costs
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https://programming-language-benchmarks.vercel.app/
https://github.com/hanabi1224/Programming-Language-Benchmarks
https://greencode.cs.txstate.edu/#/
https://aws.amazon.com/blogs/opensource/sustainability-with-rust/
https://carboncredits.com/social-cost-of-carbon-185/
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