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About these slides

This is a PDF of the slides presented during the keynote at ICEIS. Note 
that some slides had animations and may not be fully understandable 
without them.

This document is not meant as a stand-alone document but as support 
material for the participants in the seminar. It is provided for the benefit  
of these participants and should not be circulated further.

For more structured presentations see:
 The “Probable  to Provable” article, June 2026 Communications of 

the ACM.
 My forthcoming book “Understanding Artificial Intelligence: The 

Triumph of Empiricism” (to appear in June/July, there is a 
discount code for the ICEIS participants on the reference page)

For references to these and other cited works, with QR codes, see The 
References page (slide 50).
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The viral tweet (one year ago)



5

The prospect of AI-based coding
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Technology breakthroughs: type L versus type E

Skill-leveling:
 AutoCAD
 GPS navigation
 Point-and-shoot photography
 Tax-preparation software

Skill-enhancing:
 Printing press
 Bloomberg terminals
 Professional photography equipment
 Object-oriented programming
 GPUs

Type L

Type E
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B.A.D. (Bullshit-Avoidance Discipline)

 Base our deductions
(especially negative ones)

on latest and professional tool versions
(Things changed significantly in 2026)

 Base our deductions on measured (not anecdotal) evidence

 Distinguish between early hiccups and long-term properties

(At least, attempted) 
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Original CNET iPhone review (30 June 2007)
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The claim: no need to write programs anymore

Just   state what you need

and the AI will do the rest for you!

Just
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Historical perspective
“No need to program anymore!

No need for programmers anymore!
Users will write the programs!”

1960s: 

1970s:

1980s:  “Fifth generation”, CASE tools

1990s: Component-Based Development

2000s:  

2010s: low-code, no-code

Each time:
elevated level of abstraction

Is it the same this time?
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By the way…

 Most programmers in high-level approaches do not 

look at the generated code

 Most programmers using generative AI to produce the 

code still need to be able to look at it
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What are we talking about (1)?

A: Acute

B: Business

C: Casual

Blog, 2014
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Jensen Huang, CEO of NVIDIA

January 2026: Everyone thought that software programming was the ultimate 
smart profession. Look what is the first thing that AI is solving. Software 
programming. And so it turns out that the definition of smart is very different 
than what most people think.

2024: It is our job to create computing technology such
that nobody has to program, and that the programming
language is human. Everybody in the world is now a programmer. 

2024: There's a new programming language.

March 2026: I want our engineers to spend exactly zero percent of their 
time writing code... I want them to be directors of AI agents”.

It’s called English...
You now have a computer that will do what you tell it to do.
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On the other hand…
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Documented Gen-AI-linked mishaps

2 March 2026: amazon.com disruption, 
120,000 orders lost, 1.6 M site errors, 
“novel GenAI usage for which best practices 
and safeguards not yet fully established”

 90-day “code safety reset”

Georgia Tech tracking: 35 new CVEs 
in single month (March 2026) directly 
attributable to AI coding tools… 
20% of AI-generated code references 
packages that do not exist  

$1.78M exploit hit 
Moonwell, a DeFi protocol, 
with the vulnerable code 
listing Claude as co-author 

Lightrun,  2026 report: 
43% of AI-generated code 
changes require manual 
debugging even after 
passing QA tests. Not a 
single respondent said 
they could verify an AI-
suggested fix with just 
one redeploy cycle; 88% 
reported needing 2 or 3

Sherlock Forensic (March 2026): 
Comprehensive audit of AI-
generated codebases found that 92% 
contained at least one critical 
vulnerability, with an average of 8.3 
exploitable findings per application
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What are we talking about (2)?

If  coding  can be handled by AI… then what?coding

Software engineering includes:
 Requirements engineering
 Architecture, design
 Coding (10 to 20%)
 Validation and verification (V & V), including

 Testing
 Debugging

 Maintenance, extension, reuse
 Project management, measurement, process improvement…
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Forthcoming workshop

https://www.laser-foundation.org/fisee/2026_/

(near Toulouse)

Deadline 10 July – Springer LNCS proceedings

https://www.laser-foundation.org/fisee/2026_/
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You “just” state what you need 

“Just stating what you need”
is the task of requirements engineering…

… one of the most
difficult parts of 
software engineering

Springer, 2022

se.ethz.ch/requirements/

https://se.inf.ethz.ch/requirements/
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Honoré Daumier,
Hallucination

Hallucinations



20

“Hallucination loops”

Do AI models help produce verified bug fixes?

Li Huang, Ilgiz Mustafin, Marco Piccioni, Alessandro Schena, Reto Weber, Bertrand Meyer

To appear in VERIFAI-2026, Springer LNCS

Available as arXiv: 2507.15822
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Modern-AI

Probability- and statistics-based

Machine learning, neural networks, transformer architecture
The triumph of empiricism:

“Do not design what you can learn”
Made possible by

 Progress in hardware (GPUs) 
 The Web:  enormous corpus including large subset of 

human knowledge

Forthcoming book (June)

(ICEIS discount)
The Triumph
of Empiricism

“Stochastic parrots”
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Size of training base for code (estimated)

60 million public GitHub repositories
(100-500 billion LOC)

60 million Stack Overflow posts

Wikipedia articles containing code

Books containing code
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How does this work for software engineering?

Preprint: arXiv:2511.23159

Final URL (not yet operational):
doi.org/10.1145/3773295

To appear (June 2026) in
Communications of the ACM

https://doi.org/10.1145/3773295
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Hoare and Randell (1980s)

ESPRIT project

Design of a Provably Secure Operating System

b 

C.A.R. Hoare Brian Randell
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“Almost correct”

Based on a remark by Edsger Dijkstra 
in Structured Programming, 1970

Assume modules are 
(independently) correct with 
probability 99.9%

Probability that their composition is correct:

1000 modules: 37%

5000 modules: < 1%
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SE married to AI?
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SE married to AI?
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Two sides of software development

Anton Kaulbach: 
"Faust and Mephisto"
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The V model of software development*

*Picture by Abhay Talreja, teachingagile.com/de/sdlc/modelle/v-model

https://teachingagile.com/de/sdlc/modelle/v-model
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A more realistic picture
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What should the process be?

Write specification

Write code

Verify
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What formal methods  work has (largely) missed

Brilliant techniques such as B implicitly assume that the 
requirements are known

Fascinating example:
Compute 8th Fibonacci number
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Eiffel contracts: preconditions,  postconditions, invariants

Integrated with the program
Used for: testing, test generation,
debugging, maintenance,
project management…

eiffel.com

https://eiffel.com/
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What formal methods  work has (largely) missed

Brilliant techniques such as B implicitly assume that the 
requirements are known

Largely ignores:
 Object-oriented programming
 Agile methods
 DevOps
 Benefits of tests (especially failed ones)
 Difficulty of getting specification right

Fascinating example:
Compute 8th Fibonacci number



35

A proof environment: AutoProof

http://autoproof.org

Eiffel classes with 
contracts

AutoProof

Boogie (prover)

MML

http://autoproof.org/
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The reality of program verification (AutoProof example)

A failed proof can yield a useful test, ICTSS 
2023 (also SN-CS)
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Towards a process

Specify
a little

Implement
a little

Attempt to
verify

Fix



38

An initial foray (with Li Huang)
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Positive results

Generated:

 Code

 Architecture

 Glossary

 Project plan
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Good: glossary
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Fair: proposed overall scheme
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Bad

 Numerous errors

 Rules not enforced, e.g. code should always compile

 Hard to get provable code
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(After many steps) We can prove something!
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Invariant cannot be proved
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Towards a process

Specify
a little

Implement
a little

Attempt to
verify

Fix
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AI agents to support the process
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Summary

 AI support for SE is here to stay
 “C”-class development can be essentially automated
For A and B:
 AI is not yet ready for a full SE process
 There is a culture clash between AI and SE
 Hallucinations remain a major problem
 The only sure way is formal verification
 We need a clear process
 Real software development is iterative
 We are only at the beginning

A: acute
B: Business
C: Casual
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Individual strategies

 The irruption of AI into SE is both:
• Type-L for C-class developments (Casual)
• Type-E for the rest (Business and Acute)

 Unclear prospects for low-skill outsourcing
 Excellent prospects for companies to reclaim ownership
 Every software engineer must master Modern-AI
 You are still responsible for the code!
 Quality is key, particularly correctness, robustness, 

extendibility, reusability, “maintainability”
 Lessons of software engineering still apply – more than ever 

L: leveling
E: enhancing
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A happy marriage?
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The specter of AI-based codingand appeal of AI-based coding software engineering
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