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Sisältö

• Miten laskenta on kehittynyt ?

• Miten ohjelmointi on kehittynyt ?

• Miten laitteet ovat kehittyneet ?

• Onko vihreää koodausta ja ICT:tä ?
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Vihreästä näkökulmasta
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ASCI White (2000)

4900 GFLOPS

Samsung Galaxy S23 Ultra

3681 GFLOPS
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https://en.wikipedia.org/wiki/ASCI_White





ASCI White (2000)

3MWatts laskenta +

3MWatts jäähdytys (!)

Samsung Galaxy S23 Ultra

6 Wattia (näytön kanssa) ?

1’000’000

X

Qualcomm Snapdragon 8 Gen 2
 Thermal Design Power 6.3W (ability to 

dissipate heat from microchips)
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Google Environmental Report 2024
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Google Environmental Report 2024

+40%/2y

+600%/10y +200%/5y
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https://www.theguardian.c
om/world/article/2024/jul/

23/ireland-datacentres-

overtake-electricity-use-
of-all-homes-combined-

figures-show



https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-

states-data-center-energy-usage-report.pdf 11/48



Laskennan tarpeen muutos

Kalvo: Matti Pärssinen

2025 – 2027 → 30 –
130 kW

NVIDIA NVL72 – 132 
kW

1990 – 2023 < 3,5 kW 2023 – 2024 → 3,5 … 10 kW

3 x Gigabyte H100 – 28 kW 

2027 → 250…1000 kW

Dell IR7000 – 480 kW

Internet- ja pilvipalvelut Internet- ja pilvipalvelut

 + AI

AI nyt
AI pian



Mistä uusi energia tulee ?
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Uusiutuvaa ?
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https://www.ans.org/news/article-5842/amazon-buys-

nuclearpowered-data-center-from-talen/
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https://www.spglobal.com/energy/en/news-research/latest-news/natural-gas/082525-gas-utilities-in-the-us-
advance-data-center-deals-as-power-bottlenecks-persist
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https://github.blo

g/news-
insights/octovers

e/octoverse-
2024/
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Pereira, R., Couto, M., Ribeiro, F., Cunha, J., Fernandes, J. P., & Saraiva, J. (2017). Energy Efficiency across Programming Languages. Proceedings of the 10th 
ACM SIGPLAN International Conference on Software Language Engineering, October 2017, Pages 256–267.

Energy usage of 

programming 

languages
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Pereira, R., Couto, M., Ribeiro, F., Cunha, J., Fernandes, J. P., & Saraiva, J. (2017). Energy Efficiency across Programming Languages. Proceedings of the 10th 
ACM SIGPLAN International Conference on Software Language Engineering, October 2017, Pages 256–267.

Energy usage of 

programming 

languages

#1

#3

#2
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Computer Language Benchmark 

Game – benchmark game 7

https://benchmarksgame-team.pages.debian.net/benchmarksgame/box-plot-

summary-charts.html
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Computer Language Benchmark 

Game – fannkuck-redux

https://benchmarksgame-

team.pages.debian.net/benchmarksgame/performance/fannkuchredux.html
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Computer Language Benchmark 

Game - mandelbrot

https://benchmarksgame-

team.pages.debian.net/benchmarksgame/performance/mandelbrot.html
24/48



Pitää olla supertietokone taskussa
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Adobe Flash, anyone ?
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Power Mac G5 (iFixit)
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• Valmistus: 4283kg CO2e (R740, 2019)

• Käyttö: 201-510W, k-a 351W

• Elinaika 4 vuotta (?)

• Sähkön käytön CO2 päästöt:

• 3MWh/v, 12MWh/4v

• Suomi, 32g/kWh: 394kg, LCA osuus 8.4 %

• Sähköä kuluu saman verran kuin ajaisi 

sähköautolla 15’000km/vuosi.

https://www.delltechnologies.com/asset/en-us/products/servers/technical-

support/Full_LCA_Dell_R740.pdf

Päästöt: Dell palvelin
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Älypuhelimen valmistus on 

99%

Elinkaaripäästöistä Suomessa
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Evolution

• https://prompt-project.eu/wp-content/uploads/2020/07/PROMPT_20200429_Environmental-Evaluation-of-Current-and-Future-Design-Rules.pdf
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iFixit Repairability Score

https://www.ifixit.com/repairability/smartphone-scores



Notes



Planned obsolescence

Ohjelmistopäivitykset
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Kehitysaika / hinta

Laatu / suorituskyky

Asiakas maksaa /

Good enough for biz

Vihreä koodaus

“Nysväys”
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Vihreä on harvoin businesstä

44/48



Vihreä koodaus = laatu koodaus
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Vihreä koodaus = normi koodaus
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Laitteiden elinkaaripäästöt =

Valmistus + operointi 
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Energy labelling requirements will apply to smartphones and tablets 

put on the EU market from 20 June 2025 onwards.

Previous labels exit for light bulbs, home appliances, cars, tyres, etc.

Smartphones and tablets will have to display information on their 

• energy efficiency,

• battery longevity,

• protection from dust and water and

• resistance to accidental drops. 

This is also the first time that a product placed on the EU market will 

be required to display a repairability score.

This energy label will help EU consumers make more informed and 

sustainable purchasing choices and encourage sustainable 

consumption.

EU Energy Label



Onko vihreä ICT oikeasti vain normaalia 

ICT:tä ?
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Ja nykyinen normaali ICT 

on aika mustaa ?
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