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Breakthroughs in the world of AI
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Outline
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• Part 1: How we use LLMs to engineer software

• Part 2: How we engineer software to use LLMs



AI programming
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AI programming

• Auto-completion

• Code generation based on natural language

• Building software through "pair-programming"
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AI programming
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Blessing or curse?
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Source: twitter.com/ammaar

https://twitter.com/ammaar/status/1637592014446551040


The value of computer code
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• Generative AI "disrupts" several professions, but affects programmers differently than artists

• Computer code is only valued based on its functional value



Abstraction levels
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Impact of AI on programmers:
Measuring effects of GitHub Copilot
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Source: GitHub blog – Quantifying GitHub Copilot’s impact on developer productivity and happiness

https://github.blog/2022-09-07-research-quantifying-github-copilots-impact-on-developer-productivity-and-happiness/


Impact of AI on 
programmers
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• Useful code generation

• Faster programming

• "Double-edged sword"

• Asset for experienced developers

• Liability for novice developers

Peng et al. (2023) Yetistiren et al. (2022)

Zhang et al. (2023)Dakhel et al. (2023)

https://arxiv.org/abs/2302.06590
https://dl.acm.org/doi/10.1145/3558489.3559072
https://arxiv.org/abs/2303.08733
https://arxiv.org/abs/2206.15331


Will AI replace software engineers?
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• Knowing which code to accept from the AI tool

• Knowing what prompts to use



The future of software 
engineering using LLMs
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• LLMs for programming  ->  Faster software engineering

• Software engineers  are needed for
• Design choices

• Specifications of requirements and needs

Part 2: How do we engineer 
software to use LLMs?



Sparks of AGI

• GPT-4 shows impressive capabilities

• Paper is both praised and criticized

• Does the model "understand"?
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Bubeck et al. (2023)

https://arxiv.org/abs/2303.12712


Maslow's hammer
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To a person with a hammer, 
everything looks like a nail.

• To a person with an LLM, everything looks like a 
language problem.

• We should search for solutions to problems, not 
search for problems on which to apply our 
solution



LLM-integration everywhere!
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LLM-integration everywhere!
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Ethical issues
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Source: AI Index Report 2023 Source: TechCrunch.com

https://aiindex.stanford.edu/report/?sf176386094=1
https://techcrunch.com/2023/03/13/microsoft-lays-off-an-ethical-ai-team-as-it-doubles-down-on-openai/?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cucXdhbnQuY29tLw&guce_referrer_sig=AQAAAKN-jZOWJINY3xStRyc2UednJd7-qGZhBQg5OUJ6LFj_nw1IIxpS8-sI8ZT9hy7uaq-tUiFZLKAs9lXobOvN-7kr_PS16RhgnDDCa1xBGmcAM6PtdglVTPjGoG-C7KXiVRDBKR9Z3Vpgk-jjSvT8iQ5mrrgewEBU5jySQQrh2kQg


Ethical issues
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Source: AI Index Report 2023

https://aiindex.stanford.edu/report/?sf176386094=1


The dark side of LLMs
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The Washington Post Time

El-Mhamdi et al. (2023)

"To scientists and journalists: 
[…] The current academic focus
on algorithmic performance, 
and its inattention to social 
impacts, are endangering our 
societies.

The New York Times

https://www.washingtonpost.com/technology/2023/03/14/snapchat-myai/
https://time.com/6247678/openai-chatgpt-kenya-workers/
https://arxiv.org/pdf/2209.15259.pdf
https://www.nytimes.com/2022/11/23/technology/copilot-microsoft-ai-lawsuit.html


Intelligence and understanding
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Bubeck et al. (2023) Bender & Koller (2020) Gebru et al. (2021)

https://arxiv.org/abs/2303.12712
https://aclanthology.org/2020.acl-main.463/
https://dl.acm.org/doi/pdf/10.1145/3442188.3445922


Intelligence and understanding
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• Sam Altman (OpenAI CEO) in the podcast "Honestly with Bari Weiss", 27.04.2023:

• "People have this experience the first time they talk to ChatGPT which is like: 'Wow! The experts, the linguists, they can argue 
about the definition of the word 'understanding', but it feels like this thing understands me, it feels like this things trying to help 
[…]', and that's powerful."



Consequences of outsourcing cognitive tasks
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• AI tools for programming are...
• ...no worse than using a calculator instead of mental arithmetic, 

or

• ...as bad as physical inactivity for the body?

This  Photo by Unknown author is l icensed under CC 
BY-NC.

https://pngimg.com/download/7951
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/


So, I asked ChatGPT...
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Conclusion
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• Software engineers are not replaced, but augmented

• A new skill set for using AI and LLMs

• Active discussion around the ethics of LLMs



Conclusion
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– Prof. Emily M. Bender

There's too much effort trying to create 
autonomous machines rather than trying to 

create machines that are useful tools for 
humans.



Questions for discussion
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• How can we (and should we) integrate LLM-based tools into our 
current software engineering practices at SINTEF?

• What are the benefits and potential pitfalls of increasing our 
use of LLMs?

Link to slides

https://erikjohannes.no/slides/2023-05-the-future-of-software-engineering.pdf
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