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Consequences of disruption

1979: Visicalc

Disrupted the banking industry

2007: iPhone

Disrupted communication/internet/…

2020: GPT-3

Disrupted text production
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Software Engineering 4.0
How much of a human is needed in the loop?

AI-assisted SE 3.0 Autonomous SE

Autonomous 
SE agent
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Can we remove humans altogether?
In the world of the blind, one-eyed….

AI-assisted SE 3.0 Autonomous SE 4.0
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Write a Mathematical game of Fibonacci

#include 

int main() {

int n, i;

printf("Enter the number of Fibonacci terms to generate: ");

scanf("%d", &n);

if (n <= 0) {

printf("Please enter a positive integer.\n");

return 1;

} … … … … 

Here are some suggestions to improve the program:

1. Add comments explaining what each part of the code does, which can make it easier for 

other programmers or yourself in the future to understand and maintain the code.

2. Check if scanf returns -1. If so, this indicates that there was an error while reading from 

standard input, e.g., incorrect format specified when trying to read a number with %d. In such 

cases you can handle it by printing appropriate message or return negative value instead of 

calling return 0.

Designer AI (Gemma 2) Programmer AI (Llama3.2)
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A few hours later… 

The agents without human 
supervision deviate from 
the subject

They start solving other 
problems (not relevant to 
the initial prompt)

They stop programming. 
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Sustainable software engineering
What AI engineers do not want to talk 
about…

• Environmental impact

• Datacenters use ca. 2-3% of all energy in the world as of 
2024

• Training a model takes ca. 100x more energy than one 
household for one year

• Economical impact

• Cost of GPT-5.1 license is $2,000 a month! 

• $2.50 for GPT-4o for 1,000 tokens

• $1.25 for GPT-5.1 for 1,000 tokens

• Societal impact

• Changes in the job market
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It’s not just me, it’s just a beginning
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That impacts us directly
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Datacenter and cooling 
MareNostrum 5

Image source: www.ai.se 
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Cumulative number of models
Source: Our world in data

Interesting: Sweden is not even in the 
ranking!
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The cost of training models

$ 1,000,000,000 for one 
model in 2025 for Grok 4
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But, there is light in the tunnel

AI Index 2025: State of AI in 10 Charts | Stanford HAI

https://hai.stanford.edu/news/ai-index-2025-state-of-ai-in-10-charts?highlight=2025


Open LLM Leaderboard 2 - a Hugging Face Space by open-llm-leaderboard

2025

2024

https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard
https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard
https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard
https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard
https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard
https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard
https://huggingface.co/spaces/open-llm-leaderboard/open_llm_leaderboard
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How much is that really?
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• OpenAI – today’s leader

• 300 million weekly active users

• Microsoft, Google, Facebook

• No data available

• Stable Diffusion

• 85% of images are generated using 
their models

Societal sustainability



2025-12-16

Solution 1 – use smaller models

GPT-5 and even larger 
models

A set of coordinated, 
smaller models, e.g., 

GPT-4 o1
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Solution 2 – use local models

Train in datacenters

Deploy locally
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“AI is not going to take your job; 

the person who uses AI is going to take your job”

- Jensen Huang, CEO, NVidia
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