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Abstract

In a context where ecological transition has become a major priority, optimizing the en-
ergy consumption of data centers and information systems (IS) has emerged as a critical
challenge. These infrastructures, which integrate servers, storage, networking, and cooling
systems consume an increasing share of global electricity and contribute significantly to the
digital carbon footprint.

This work proposes an integrated methodology for evaluating and optimizing the energy per-
formance of information systems, leveraging the information system cartography platform
developed by Uncia SAS. The approach is structured around two complementary dimen-
sions:

• Evaluation and energy scoring: calculation of a global score for energy consumption
and carbon impact, based on the assessment of IS components (servers, applications).
This scoring identifies the most energy-intensive elements and positions the overall
system on an efficiency scale.

• Optimization and sustainability: beyond evaluation, the methodology integrates
optimization strategies covering the entire lifecycle of infrastructures (manufacturing,
usage, end-of-life). It includes right-sizing of IT resources, workload management,
optimized hardware configurations, adoption of low-carbon energy sources, and site
selection guided by Power Usage Effectiveness (PUE) and Carbon Usage Effectiveness
(CUE).

The objective is to provide organizations with a decision-support tool that aligns their digital
strategy with Green IT principles. By delivering clear and actionable insights into the energy
and carbon footprint of applications, this methodology offers practical recommendations to
reduce consumption, improve efficiency, and minimize environmental impact, while ensuring
performance, availability, and security.
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اिऻڪٌۘ
ل۰. ො੼ިر ܋گݯ٭۰ اৎ৊أߺࠊ݁؇ت وأَޙ۰݄ اܳٴ٭؇َ؇ت ஼ணاਵਦ ሒᇭ اܳޚ؇ڢ۰ اݿఈఃዛውك ඔ൹ފොູ ොູڎي ߓߵز ܋ଫଊى، ل۰ أوܳި ม෶྘اܳٴ اਐ಻৖৑گ؇ل ڣ٭۬ أݬٴۜب ݿ٭؇ق ሒᇭ
݁ފٺިى আॻ༟ اܳـ۳᠌ݠً؇ء ݆݁ ଩ଐ݁اࢴࣖة ૭૙ٴ۰ ጥ጑ዛው૭૜ اܳٺଫଊࢴࣖ، وأَޙ۰݄ ا৖৑ّݱ؇ل وނٴႤၽت દઊواܳٺۛݞ اࠍ੅ިادم ݆݁ ਐಾ؊ܳژ มฆܳا اܳٺۜٺ٭۰، ปฃاܳٴ ڣ۳ڍه

اᆇᅪීෂ޶. ይዧگޚ؇ع ۰ਃ಻ިً ୍ଲاܳـ اܳٴݱ۰݄ ሒᇭ ଫଃ܋ٴ ႟ၽ૰૖ ܾ۱؇૭૜و ቕረ؇اܳأ
ୋଲّߙߵ اৎ৊أߺࠊ݁؇ت. أَޙ۰݄ රඝافޔ ݁ٷݱ۰ ݆݁ ً ݁ފٺڰ٭ڎا اৎ৊أߺࠊ݁؇ت، ৙৑َޙ۰݄ ሒᇬ؇اܳޚ ا৙৑داء ඔ൹ފොູو ܳٺگ٭ࡗࡲ ᄭᄥ݁Ⴄၽ݁ٺ ዛዊ݁۠٭۰ اܳأ݄ܭ ۱ڍا لگଫଐح

:ඔ൹٭ܹ٭ᆇᅀّ દઊًأڎ আॻ༟ اዛዊৎ৊۠٭۰

اৎ৊أߺࠊ݁؇ت َޙ؇م ݁ܝިَ؇ت ොູܹ٭ܭ ሌᇿإ ً اݿྥٷ؇دا ،ሒᇃިً ୍ଲاܳـ وا৙৑ߜߵ اܳޚ؇ڢ۰ ৖৑ݿఈఃዛውك ᄭᄥ݁؇ނ ۰༥در ۋފ؇ب :ᆃᅝոاڤ܋ واڤ׫༓ۢמ؉ اڤ׫ؠמ߈ߣ •
༡ި݁ڎ. ܋ڰ؇ءة ݿ޺޾ আॻ༟ ႟ၽ܋ اܳٷޙ؇م ووݪؕ ይዧًޚ؇ڢ۰ Ⴄ၍ఈఃዛውاݿ ଫ଒܋৙৑ا ๤ཛྷ؇اܳأٷ ොູڎࢴࣖ ሒᇭ اܳٺݱྡྷ٭ژ ۱ڍا ༟؇૭૏ڎ واܳٺޚٴ٭گ؇ت). (اࠍ੅ިادم
و૰૜݄ܭ اܳأ݄ݠ). ዛኡ؇ل۰ اܳྥލ؞٭ܭ، (اܳٺݱྡྷ٭ؕ، ً ᄭᄥ݁Ⴄ၍ اܳٺۜٺ٭۰ اܳٴྡྷ٭۰ ۋ٭؇ة دورة ّ؞ޚ޶ ඔ൹ފොູ اݿଫଐا౯౏ళ٭؇ت ਐಾݯ݄݆ وا۰ेू׫׿اڲ١: അ೪اڤ׫ٍۻ •
݁ٷۛڰݯ۰ ޗ؇ڢ۰ ݁ݱ؇در আॻ༟ ا৖৑؜ٺ݄؇د ا৙৑ۏ۳ݞة، إ༟ڎادات ඔ൹ފොູ اܳأ݄ܭ، أᆇᅵ؇ل إدارة గጻዧިارد، اৎ৊ٷ؇ݿص اܳٺۜ۠ࡗࡲ ا৖৑ݿଫଐا౯౏ళ٭؇ت ۱ڍه

اܳـଲ୍ًިن. اݿٺ༱ڎام ڣأ؇ܳ٭۰ و݁ޝ๤ཇات اܳޚ؇ڢ۰ اݿٺ༱ڎام ڣأ؇ܳ٭۰ ݁ޝ๤ཇات আॻ༟ ً ا؜ٺ݄؇دا اܳٴ٭؇َ؇ت ஼ணاਵਦ ݁ިاڢؕ واۊٺ٭؇ر اܳـଲ୍ًިن،

اࠍ๤ཟ੅اء. اৎ৊أߺࠊ݁؇ت ّܝٷިܳިۏ٭؇ ݁ٴ؇دئ ؕ݁ اᆇᅪීෂ٭۰ ؇ዛው٭౯౏ళاଫଐاݿ ஓ୾ިاء۰݁ ૭૜݄ں ڢݠار د؜ܾ ً؊داة اৎ৊ޝݿފ؇ت ߙ߳وࢴࣖ ި۱ اܳأ݄ܭ ۱ڍا ݆݁ ا୒ୖڎف
ܳٺگܹ٭ܭ ᆇᅦܹ٭۰ ّިݬ٭؇ت اዛዊৎ৊۠٭۰ ّگڎم ይዧٺޚٴ٭گ؇ت، ۰ਃ಻ިً ୍ଲاܳـ واܳٴݱ۰݄ ሒᇬ؇اܳޚ ا৖৑ݿఈఃዛውك ۋިل ይዧٺٷڰ٭ڍ ᄭᄥً؇وڢ ۰ොෘوا ݁ޝ๤ཇات ቕሹّگڎ ఈః༠ل ݆݁

.݆݁৙৑وا واܳٺިاڣݠ ا৙৑داء ݁ٺޚܹٴ؇ت আॻ༟ اࠍ੆ڰ؇ظ ؕ݁ ،ม෶྘اܳٴ ଫଃٔ؊اܳٺ وۊڰݥ اܳـܝڰ؇ءة، ඔ൹ފොູ ا৖৑ݿఈఃዛውك،

اࠍ๤ཟ੅اء، اܳٴ٭؇َ؇ت ஼ணاਵਦ اࠍ੆٭؇ة، دورة اܳޚ؇ڢ۰، ඔ൹ފොູ ،ม෶྘اܳٴ اܳٺݱྡྷ٭ژ اৎ৊أߺࠊ݁؇ت، أَޙ۰݄ اࠍ๤ཟ੅اء، اৎ৊أߺࠊ݁؇ت ّܝٷިܳިۏ٭؇ اिऻء׫ոؼמ١: اڤոஈ࿦࿮ت
ا৖৑ݿٺڎا۰݁.
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