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RESEARCH CONTEXT AND MOTIVATION

Soﬂv:qre Components within the same application can differ significantly in energy consumption and
operational qarbon emissions. Therefore, opfimization should focus first on the components with the
greatest environmental impact. The proposed method combines energy profiling, execution frequency,
carbon intensity, and Al-assisted opfimization into a unified closed-loop process.

OBJECTIVE

The aim of this work is to propose a closed-locop method for idenfifying and prioritizing software

components according 1o their estimated annual operafional emissions, and then applying Al-assisted
optimization to the componenis with the highest priority.

Each proposed optimization is accepted only after functional validation and repeated energy measurements
confirm an actual reduction in energy consumplion.
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PRIORITIZATION AND CARBON IMPACT
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VALIDATION AND CONCLUSION

i ctness and repeaied
i ions accepted only if they preserve functional cormre
Al-generale:lnsca gg:ﬂiar:ﬁ vae':é%':xctiac:: in egergy cons?umplion, The methtod also considers the energy
.':':;ﬁ%ggiy Al optimizafion and testing when assessing the overall benefit.

osed method integrates energy profiling, environmental prioritization, Al-assisted
Iggm'i)zr:t‘i’on, and validation into a single closed-loop framework.

Future work will focus on empirical validation in real-world software systems.
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