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Whatis Al?

 ML/AI

* Data

* GenAl
* Prompts el

* Agent-workflows Vo N\ & 2f9
* Agents s et L=

Learning

* Agentic systems
* Learning




What are (some) use cases of GenAl?

* Management

* Synthesis, coordination, alignment

2. DOCUMENT GENERATION

Code comments, synthesis, presentations
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3. INFORMATION AND KNOWLEDGE

Search, rubber duck, ideation
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j/ 5. AUTOMATION

] "l] Agentification




What are the common denominators?

Agent-builder frameworks (small sample)

< SEOPENCLAW

* Automation
* Agentification
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Properties of GenAl we MUST consider!

* Lacks agency




GenAl-enabled Software Engineering

* AI4SE - Tools, frameworks and
methods that support
development of software.

e SE4Al - Process and methods
for developing GenAl-enabled

software

Al4Work

Using Al to produce
faster and with better quality

———— " EXAMPLES

BUILDING AI-ENABLED SYSTEMS
DATA MODEL EVALUATION DEPLOYMENT
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Work4Al

Methods and approaches
to create Al-enabled systems
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= Al empowers people to achieve more,
in less time, with higher quality.
.

Human ingenuity and methods build -
reliable, safe, and effective Al systems.




Beyond technology

e Economics — Cost vs Value of GenAl?

* Psychology — Do we understand, accept and
trust Al?

* Process - Human vs Al-agents? New roles?
Data - Correct? Valid? "Good enough”?
Legal — Responsibility? Compliance?

User experience — Text vs speech vs
background process?

Security — Control security vs dynamic
adaptation?

PSYCHOLOGY

Do we understand,
accept and trust Al?

PROCESS\
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What'’s the fundamental problem?

THE ORACLE PROBLEM

How can we automatically tell
if an Al-generated output is correct
* — especially when the true answer is unknown?
I'm conﬂdent
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technologies

* Semantic similarity

* LLM-as-a-judge
Metamorphic oracles
Differential oracles
Statistical oracles
Property-based oracles
Probabilistic evaluation




Compounded Oracle problems

e Result correctness

metrics?
e Distance

Quality of the solution

But how far are we
from the best possible

Generated solutions (1-N)

(a) Single-agent: broad applicability.

Quality of the solution

Generated solutions (1-N)

(b) Multi-agent: narrower scope, higher peak.
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Short-term gains, long-time loss?

4. EFFICIENCY GAINS vs. QUALITY DEGRADATION M 2 COGNITIVE ATROPHY - LESS INNOVATION . WORKLOAD BALANCE — MORE PRODUCTION
IN LESS TIME (NOT MORE FREE TIME)

— Efficiency gains ‘ ’
(linear) Undersuse Less innovation

Quality of human thinking (derivative ideas)
(exponential degradation) *\_ , £ A

N

TURNOVER OF SENIOR DEVELOPERS —
g WHO WILL BE THE NEXT GENERATION?

Senior developers continue Companies are not hiring and infrastructure. is negative.

to leave (turnover). n new developers.

High costs for frontier models Current ROI of GenAl globally

@ Value

EX'T V N 4 T 12 Cost

* Cost ,
* Current ROI of GenAl globally | !
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Additional problems

- A/

D Al AGENT ATTEMPTS TO ESCAPE'

EXPERTS WARN OF UNPRECEDENTED RISKS

* What is true and whatis hype?




If Al is so problematic, why use Al?

* “You will not be replaced by Al, you will be outcompeted by
someone who uses it”
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If GenAl R&D ended today, we still have 10
years of utilization research to do!




Al MAKES ANYONE A

GenAl in society DEVELOPER

BUT Al DOES NOT MAKE THEM AN
ENGINEER
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* Al-enabled developer vs
Al-enabled engineer

13



SERL Sweden

Leading Software Engineering

How is BTH SOlVing it? Sgnteggu F)mg\cT
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Sunteda
Whatis Scout/HiveMind? étsii-w

* Record and replay

* What if we could
generate the tests?

We combine smart algorithms and sharp experts
0 deliver ¢ 1

* Al-Scout i
* Multi-agent :
* Multi-modal
* Multi-model




What’s the vision?

 Human-ON-the-
loop

* From review to
oversee

« Shift-right

Current approach
Human-in-the-loop
Frequent human input and approval

1. Prompt / request

Please create
a test for ..

Requtrements
& artefacts

4. Analyse
III results v
Any issues?

il  Next steps?
a@
P

Future apfroach
Human-on-the-loop
. Al works autonomously — humans oversee outcomes

=2 Plan 2 Generats BB
[ ->
% . Create |
report

4, Analyse 1
lll results
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Summary

Properties of GenAl we MUST consider!

» Statistical model

* Non-deterministic
* Non-understanding
* Sycophantic

* Can be incorrect

* Limited memory

* Lacks agency

What’s the fundamental problem?

* The Oracle

* How do we determine that
something is correct?

* Example Oracle
technologies

* Semantic similarity

¢ LLM-as-a-judge

* Metamorphic oracles

« Differential oracles

* Statistical oracles

* Property-based oracles

* Probabilistic evaluation

If Al is so problematic, why use Al?

* “You will not be replaced by Al, you will be outcompeted by
someone who uses it”
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How is BTH solving it?

* T.A.R.G.E.T. (Vinnova)
+ Innovating a tool called Scout for GenAl-Enabled GUI testing (AI4SE)
+ GENESIS (KKS)

+ |dentifying best practices for generating code and documentation with GenAl
(SE4Al)

« ThreMolia (Vinnova)

+ Security and threat modelling of LLM-integrated applications (SE4AI/AI4SE)
+ S.E.RT. (KKS)

* Next generation Software Engineering practices (SE4AI/AI4SE)
* SESAM (KKS)

* Security testing with GenAl and Security Quality Assurance (SE4AI/AI4SE)
+ SERAI (KKS) - New project!

+ Verification and Validation of GenAl
* PRAISE (KKS) - New project!

+ Industrial school and research into GenAl4Education
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Questions?

Contact
Emil.Alegroth@BTH.se

Properties of GenAl we MUST consider!

« Statistical model

* Non-deterministic
* Non-understanding
» Sycophantic

* Can be incorrect

* Limited memory

* Lacks agency

What’s the fundamental problem?

* The Oracle

* How do we determine that
something is correct?

* Example Oracle
technologies
* Semantic similarity
* LLM-as-a-judge
* Metamorphic oracles
« Differential oracles
* Statistical oracles
* Property-based oracles
* Probabilistic evaluation

If Al is so problematic, why use Al?

* “You will not be replaced by Al, you will be outcompeted by
someone who uses it”

I

How is BTH solving it?

* T.A.R.G.E.T. (Vinnova)
+ Innovating a tool called Scout for GenAl-Enabled GUI testing (AI4SE)

+ GENESIS (KKS)
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+ ldentifying best practices for ing code and ion with GenAl

(SE4AI)
+ ThreMolia (Vinnova)

+ Security and threat modelling of LLM-integrated applications (SE4AI/AI4SE)
* S.E.R.T. (KKS)

+ Next generation Software Engineering practices (SE4AI/AI4SE)
+ SESAM (KKS)

+ Security testing with GenAl and Security Quality Assurance (SE4AI/AI4SE)
* SERAI (KKS) - New project!

* Verification and Validation of GenAl
* PRAISE (KKS) - New project!

+ Industrial school and research into GenAl4Education
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