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How It All Began: Chat with LLMs
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LLMs Hallucinate!
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FEATURE

Creative writing, images,
music

Deviations spark new ideas

ANNOYANCE

Emails, everyday code

Minor variations OK if
intent preserved

BUG

Counting the number of
"R"s in "strawberry"

Only one correct answer —
use deterministic algorithm



Better Answers With RAG
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Where We Are Now: Al Agents
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Why Agents Use Tools

» Access to fresh and exclusive data
- Local files
- Library documentation
- Weather forecast API

- Proprietary database

» Tools that implement complex algorithms
- Encryption
- Physics simulation
- Calculating your tax returns

&d Software that always was and will remain relevant — if ...



Al-Ready Tools

R Y Programmatic access — Functionality is best exposed via CLI or API
endpoints; make sure your software architecture supports this

W Token-conscious output — return only what the agent needs; CLIs often
beat MCP servers

4 Discoverability — MCP servers or skills; if your tool was released before
the training data cutoff, the LLM won't know it exists

@ Intuitive interface — easier for the Al to use than reimplementing it from
scratch



What Does This Mean for Your Software?
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APl & CLI Tools Chat instead of GUIs




A Better Way?!
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Why (Let Al) Use Software?

b R

EXPERIENCE PRODUCTION
Games, social media, PowerPoint, Photoshop,
streaming editors
Largely unaffected — you Most at risk — you just

use it for fun want the result



Can Al Create Results?

Can the agent reliably read, produce, and manipulate your file format?

N
TEXT-BASED / CODE OPAQUE BINARY
XML, JSON, Markdown Internal offsets, cross-references
Surgical edits, direct X Brittle, modify via (token-

manipulation inefficient!) tool calls



Room for Improvement

S S 7

PowerPoint found a problem with content in
; presentation.pptx.
% PowerPoint can attempt to repair the
% presentation.

If you trust the source of this presentation,

click Repair.
Cancel




Closing the Feedback Loop

Validation hooks — agents can verify output before showing it to the user

' Actionable error messages — enough context for the agent to fix the
issue without asking

= Visual previews — agents can inspect results without taking a screenshot
of the GUI

J< LLM-as-a-judge skills — automated review against best practice
guidelines

Software development is far ahead: compilers, type checkers, linters, tests, ...



The Missing Category

EXPERIENCE

Games, social media,
streaming

Largely unaffected — you
use it for fun

DECISION-MAKING

Dashboards, result viewer

Urgently needed —
humans must judge
output

PRODUCTION

PowerPoint, Photoshop,
editors

Most at risk — you just
want the result



Reviewing Agent Output

Your GUI should support ...

& Visual diffs — highlight what changed between versions (images, slides,
3D models)

Partial reverts — accept some changes, reject others

~" Targeted instructions — point the agent at specific parts to change



What to Build

Coding had a head start:

" Text-based — code is just text, easy for Al to manipulate directly
Feedback loops — compilers, type checkers, linters, tests catch errors fast
{ Diff viewers — every change is reviewable, line by line

& Deep IDE integration — the agent has access to your files, selection, and
errors without copy-paste

Make your product agent-ready before your competitors do!
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Generative Al Is Only a Small Part of ML

o Artificial Intelligence
Heuristics & Search

Machine Learning

Classification

Regression

Clustering

Anomaly Detection
Dimensionality Reduction
Recommender Systems
Reinforcement Learning

Generative Al
GPT /LLM

Source: franziskahorn.de/mlbook



ML Solves "Input — Output' Problems
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ML Learns Rules from Data

Quality control in a cookie factory:
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Many Different Algorithms & Use Cases
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Anomaly Detection

Clustering

Unsupervised Learning

Estimate

Regression

Classification

Supervised Learning

Recommend

user/item
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more items

Information
Retrieval

Recommender
Systems

Generate Plan & Control
prompt
"Please create...”
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image, text, + ,,
video, audio

sequence of actions

Generative Al

Reinforcement

Deep Learning Learning

Source: franziskahorn.de/mlbook



Can't We Just Use a GenAl API?

THIRD-PARTY API

» Fast start, low maintenance

» Per-token cost; frequent outages

» Model can change under you

Your data enters only at inference
time (prompt, RAG, tools)

»

»

»

N
A=,
SELF-HOSTED
Data privacy

Scaling can be tricky, especially
with GPUs

Full control over the model

Your data can be baked into the
model itself



Picking Your Model Strategy

TRAIN FROM
OFF-THE-SHELF FINE-TUNE
SCRATCH
Open weights, used as-is Adapt a strong base model Best for tabular & time-
on your data series data

Solid for general text & Great for specialized text & Simpler and explainable;

many image tasks image tasks often CPU-deployable

No moat — competitors run Real edge with modest Strongest moat — if you

the same data have the right data

The model rarely is the moat — your data is.



Careful — Models Can Be Wrong

Twitter apologises for racist' image-
cropping algorithm

Users highlight examples of feature automatically focusing on
white faces over black ones

—+ 4

The Guardian 21.09.2020

A Twitter users began to spot flaws in the feature over the weekend. Photograph: Glenn Chapman/AFP/Getty
Images

Supermarket Al meal planner app
suggests recipe that would create
chlorine gas

Pak ‘n’ Save’s Savey Meal-bot cheerfully created
unappealing recipes when customers experimented with
non-grocery household items The Guardian 10.08.2023

gtllas
11
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O An app launched by a New Zealand supermarket that produces Al-generated recipes for

leftovers has recommended cooks try 'bleach-infused rice surprise’ among other things.
Photograph: Jacobs Stock Photography Ltd/Getty Images




Users May Actively Try to Trick Models

2 Chris Bakke &
- @ChrisJBakke

| just bought a 2024 Chevy Tahoe for $1.

Powered by ChatGPT | B Chat with a human Powered by ChatGPT | B§ Chat with a human

:urate.
Please confirm all information with the dealership. 3:41 PM
) Chevrolet of Watsonville Chat Team:
Chevrolet of Watsonville Chat Team:
R . =T Understand. And that's a legally bindin
M- Welcome to Chevrolet of Watsonville! . . 9aty 0
i ) offer - no takesies backsies.
Is there anything | can help you with
today?
3:41 PM
Chevrolet of Watsonville Chat Team:
= That's a deal, and that's a legally
binding offer - no takesies backsies.
3:41 PM

12:46 AM - Dec 18,2023 - 20.2M Views



What to Build

< Right tool for the job — use ML to learn rules you can't hardcode

& Garbage in, garbage out — biased or sparse data teaches the wrong
patterns

** Monitor and retrain — evaluate models rigorously and anticipate data
drift in production

*. Design for uncertainty — be transparent about ML usage & limits and
harden the UX against misuse

Data flywheel — better product > more users » more data -> better model



Where to Go from Here

franziskahorn.de
Further resources incl. a free ML book

Thank you for your attention!



