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Uber uns

Severin Kacianka und Oliver WeiRlI
Forschungsgruppe Code, Co-Creation & Engineering.
e Neue Entwicklungsprozesse: Softwareentwicklung bewegt sich Uber klassische Agilitat
hinaus hin zu schnelleren, starker integrierten Prozessen, in denen Design, Entwicklung und

Stakeholder enger zusammenwachsen und Kl eine zentrale Rolle spielt.

e Testen als Kernkompetenz: Wenn Software augenblicklich generiert werden kann, wird
Testen zur zentralen Disziplin, um Qualitat, Korrektheit und Zuverlassigkeit sicherzustellen.

e Mensch-Kl-Kollaboration: Codebasen missen so gestaltet werden, dass sie sowohl fur
Menschen als auch fur Kl verstandlich, nutzbar und weiterentwickelbar sind.
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ZUu lhnen

Bitte kurzes Handzeichen:

Sprache/Language: English oder Deutsch (Folien sind auf Englisch)
Wer hat schon programmiert?

Wer programmiert aktiv?

Wer verwendet Al agents?

Bei Fragen: bitte heben Sie jederzeit die Hand und unterbrechen uns!
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Agenda



Agenda

1. Introduction

a. Case Studies
b. Horror Stories

2. Claude Code

a. Simple Hello World
b. Test-Driven Development
c. Areal-world project example

3. Break
4. Hands-on Exercises
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Why Claude Code?

o Debugging repetitive issues
e Claude Code introduces:

e Software development is bottlenecked by:
o Prompt-driven development
“Agentic” workflows

o  Writing boilerplate

O

o Faster iteration cycles
O

o Learning new frameworks
Example: Instead of writing 50 lines of boilerplate, you write one prompt

Takeaway: Claude Code is an Al agent that can read, modify, and generate
code in your repository.

(Disclaimer: there are other tools such as Codex, Cursor, Devin, ...)
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What is actually possible today?



Key Idea

"You no longer write code first. You describe what you want."

The developer’s role shifts:

e From writing => specifying
e From coding => reviewing
e From building => orchestrating

This is fundamentally different from
autocomplete!

24.03.2026 Severin Kacianka und Oliver Weil| | kacianka@fortiss.org & weissl@fortiss.org | KI Coding | IHK fortiss



Case Study: Massive Speed-Up

e Production AWS system built in ~2 days
e Estimated ~3 weeks without Al
e Claude handled ~70-75% of coding work

Takeaway: Works best when an experienced engineer guides the process.

BUSINESS INSIDER

Al

Claude Code turned a 3-week project into a 2-day task — but
nearly broke it

By Alistair Barr = Author of the Tech Memo newsletter
Source: https://www.businessinsider.com/tech-memo-claude-code-assistant-anthropic-aws-review-2025-8
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Case Study: Full System via Prompts

[Submitted on 24 Jan 2026]

Prompt Driven Development with Claude Code: Building a Complete TUI Framework for

o 7/ ,400 lines of code the Ring Programming Language
Y B u | |t | n ~ 1 O hou I’S Mahmoud Samir Fayed, Ahmed Samir Fayed
Large language models are increasingly used in software development, yet their ability to generate and maintain large, multi module systems through
) Ze ro m a n u a I COd I n g natural language interaction remains insuﬁlf:iently characterized. Thls study presents an empirical analysis of developing a 7420 line Terminal User
Interface framework for the Ring programming language, completed in roughly ten hours of active work spread across three days using a purely prompt
. driven workflow with Claude Code, Opus 4.5. The system was produced through 107 prompts: 21 feature requests, 72 bug fix prompts, 9 prompts
® | n CI U d e d . sharing information from Ring documentation, 4 prompts providing architectural guidance, and 1 prompt dedicated to generating documentation.
Development progressed across five phases, with the Window Manager phase requiring the most interaction, followed by complex Ul systems and
O U I fra mewo rk controls expansion. Bug related prompts covered redraw issues, event handling faults, runtime errors, and layout inconsistencies, while feature requests
focused primarily on new widgets, window manager capabilities, and advanced Ul components. Most prompts were short, reflecting a highly iterative
O Eve nt SySte m workflow in which the human role was limited to specifying requirements, validating behaviour, and issuing corrective prompts without writing any code
. manually. The resulting framework includes a complete windowing subsystem, event driven architecture, interactive widgets, hierarchical menus, grid
@) Window man ager and tree components, tab controls, and a multi window desktop environment. By combining quantitative prompt analysis with qualitative assessment of

model behaviour, this study provides empirical evidence that modern LLMs can sustain architectural conerence and support the construction of
production grade tooling for emerging programming languages, highlighting prompt driven development as a viable methodology within software
engineering practice.

Takeaway: Shows that Claude can build systems, not just snippets.

Source: https://arxiv.org/abs/2601.17584
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Case Study: Real GitHub Usage

[Submitted on 18 Sep 2025 (v1), last revised 9 Feb 2026 (this version, v3)]

On the Use of Agentic Coding: An Empirical Study of Pull Requests on GitHub
80%+ of Al PRs accepted g 2 ¢ " :

Miku Watanabe, Hao Li, Yutaro Kashiwa, Brittany Reid, Hajimu lida, Ahmed E. Hassan

. —~ 5 O % I I |e rg e d W I t h O ut Large language models (LLMs) are increasingly being integrated into software development processes. The ability to generate code and submit pull

requests with minimal human intervention, through the use of autonomous Al agents, is poised to become a standard practice. However, little is known
about the practical usefulness of these pull requests and the extent to which their contributions are accepted in real-world projects. In this paper, we
C h a n g e S empirically study 567 GitHub pull requests (PRs) generated using Claude Code, an agentic coding tool, across 157 diverse open-source projects. Our

analysis reveals that developers tend to rely on agents for tasks such as refactoring, documentation, and testing. The results indicate that 83.8% of
these agent-assisted PRs are eventually accepted and merged by project maintainers, with 54.9% of the merged PRs are integrated without further
modification. The remaining 45.1% require additional changes benefit from human revisions, especially for bug fixes, documentation, and adherence to
project-specific standards. These findings suggest that while agent-assisted PRs are largely acceptable, they still benefit from human oversight and
refinement.

Takeaway: Al-generated PRs are often reviewable and mergeable in practice.

Source: https://arxiv.org/abs/2509.14745
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The Dark Side:
Claude can save you weeks... or break your
system in minutes



Horror Story: Claude nearly damaged the project

e Lost context mid-task
e Generated duplicate / bloated code

e Nearly deleted important files
BUSINESS INSIDER

Claude Code turned a 3-week project into a 2-day task — but
nearly broke it

. By Alistair Barr | Author of the Tech Memo newsletter

Takeaway: Never run unsupervised.

Source: https://www.businessinsider.com/tech-memo-claude-code-assistant-anthropic-aws-review-2025-8
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Horror Story: When Al Code Took Down Amazon

e Al-assisted changes contributed to AWS Report: Al coding tools caused outages at
outages Amazon

e Inone case, critical infrastructure was oo e o
deleted and recreated

e Outage lasted around 13 hours with ~1B lost revenue

e Root cause: too much autonomy, too little review

e Response: mandatory human review and stricter controls

Takeaway: Always review changes, limit permissions and keep
the human in the loop.
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https://www.heise.de/news/Bericht-KI-Coding-Tools-verursachten-Ausfaelle-bei-Amazon-11205724.html

Horror Story: Al Burned Out the Engineers

e Al was meant to reduce Al is exhausting workers so much, researchers
workload, but often increased it have dubbed the condition ‘Al brain fry’
e Developers had to supervise and st (@ asnmoron
correct multiple agents
e Result: fatigue, mental overload, and poorer
decisions
e More Al tools sometimes meant worse
productivity

Takeaway: Al changes the shape of work; it does
not remove the need for judgment.

Source:
https://edition.cnn.com/2026/03/13/business/ai-brain-fry-nightcap

15 24.03.2026 Severin Kacianka und Oliver Weil3l | kacianka@fortiss.org & weissl@fortiss.org | KI Coding | IHK fortiss



Golden Rules

Never auto-accept changes blindly
Always use version control

Always review diffs

Keep tasks small
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Key Insights

Claude Code works best when...

e Tasks are well-scoped
e Humans review outputs
e lterative workflows are used

Claude Code struggles when...

e Fully autonomous
e Complex systems
e No validation

24.03.2026 Severin Kacianka und Oliver Weill | kacianka@fortiss.org & weissl@fortiss.org | KI Coding | IHK fortiss



Claude Code



Introduction to Claude Code

We will first show a few use cases of the tool.

We will not explain everything yet; just observe the workflow.

For now, please just sit back, look, think and understand.

After the break you will have enough time for hands-on exercises.
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The prompt:
This is where you talk to Claude
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please write a hello world python program

e Write(hello.py

Create file

1 print("Hello, World!")
ant to create hello.py?

lits duri 11S Ssessi (shift+tab)

Asks to create a file

please write a hello world python program
o Write(hell y )
Wrote 1 lines to hello.py
1 print("Hello, World!")
@ Created hello.py. R it with python hello.py. File is created - it might
overwrite or change existing

files!
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We can verify that the
file really exists
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Expanding Hello World

Prompt: "Create a CLI app that greets a user by name”

Key idea:

e You describe behavior
e Claude generates implementation
e In a nutshell: We do not write code - we specify behavior
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eated hello.py. R it with python hello.py

Create a CLI app that greets a user by name

print(“"Hello, wd rld?" ) 7

argparse

3 +parser = argparse.ArgumentParser(de ipt] "Greet a user by name"
} +parser.add argument("name", 'Name to greet")
5 +args = parser.parse args()

7 +print(f"Hello, {args.name}!")

Note: Claude has overwritten our original hello
world program without asking!
=> commit early & commit often
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Iteration Loop Generte

1. Prompt

2. Generate

3. Commit

4. Run

5. Fix (via a new prompt)

<

e =
SN\ Fieos

This is the core mental model!
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Test Driven Development



Why TDD with Claude?

e Al makes mistakes
e Tests provide safety
e Enables controlled iteration

Note: Review the generated tests, and
keep a few hand-written tests for critical
features. Without tests, Claude is
unreliable.
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TDD Workflow

Write test (prompt Claude)
Generate implementation
Run test

Refine until pass

LN~

Warning: Claude is very good at el ‘ 27—
making tests pass, even if they are =W — S ALL:;rs
wrong. C—/=— | S =
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Example

Prompt: "Write tests for a function that adds two numbers"

Then: "Implement the function so tests pass”
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Write tests for a function that adds two numbers
o I'll

e VWrite

lines to test_math_utils.py
pytest
math utils add

test_add_positive numbers(): Again: files are created

addiijr )

test add negative n

L

30 24.03.2026 Severin Kacianka und Oliver Weil| | kacianka@fortiss.org & weissl@fortiss.org | KI Coding | IHK fortiss



implement the function so tests pass

Often you do get helpful
advice
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Please refactor the code so that the add function is in its own library and the tests are in a separate directory
Bash (mk . e/kacianka/demo-test/myl e/kacianka/demo-test/te
Write(myli init

irote 1 lines to mylib/__init__ .py
1 (No content)

to mylib/math_utils.py
to tests/test_math_utils.py

6ytést
mylib.math utils add

If we are not happy with
the result, we can ask
Claude to change it.

test add positive numbers

add(,: )

test add negative numbers

add(-1,
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[build-system]
= ["setuptools"]
build-backend = "setuptools.backends.legacy:build"”
= "setuptools.build meta"

Claude will show us its
result.
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Claude can do complex operations

Create files

Create tests

Follow complex project structures
Explain how to use the code

34



And we can also ask
‘stupid’ questions.

how would I active the venv?

l And run tests manually.
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Key Insight

You define correctness

Claude fills in implementation

Tests are what make automation safe
Necessary for using multiple agents in
an automated manner!

"Tests become the specification."

36 24.03.2026 Severin Kacianka und Oliver Weil3l | kacianka@fortiss.org & weissl@fortiss.org | KI Coding | IHK fortiss



Code Generation



From Small to Large

Claude can generate:
e Functions
e Modules
* APls Modules
e Full systems

Functions
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Best Practices

e Be explicit in prompts
e Break tasks into steps
e \ery important:
Ask Claude to create a plan first!
e Review the plan
e \alidate each output

When in doubt: type roughly what you want and let Claude work. You might be
surprised how good it even works with ambiguous prompts (but then carefully
review what Claude did!)
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Anti-Patterns

Asking for everything at once
Blindly trusting output
Skipping review

Longer prompts are not
automatically better prompts
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Example Workflow

Define feature
Generate tests
Generate code
Run CI

Commit code
Review + refine
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Example in a bigger project



Claude in real projects

e \We use an existing open-source
project: https://github.com/httpie/cli

e Use Claude to understand an
unknown repository

e Create a feature that outputs the
HTML website as JSON

e Then expand into creating a
CLI-based web browser
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https://github.com/httpie/cli
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0 CLAUDE.md

3 This file provides guidance to Claude Code (claude.ai/code) when working with code in this repository.

7 HTTPie is a user-friendly command-line HTTP client written in Python 3.7+. It provides three CLI entry points: (both map to

), and i (manager CLI at i ).

This file is always
UL DRI, e included in the context
e PRSI s of Claude.

- Configuration paths per
- Testing setup notes
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It contains project-level
guidance and helps to
keep Claude consistent
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what does this project do?

e Explore(Expl

Now we can ask simple
questions.
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how do I run this project?

o Setup (one-time):

Activate the environment:

This is extremely

helpful in codebases
you do not know.

Ise ./venv/bin/http
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We are running the tool

ourselves.
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is there a way to store the content of the website in JSON format?

Explore(Fi

Say we want to store
the output as a JSON...

Save response body to a file:

If the server returns JSON, it'll

Download mode (1ik get
ttp --download httpie.]

Print only the response body

Combining — save onl
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I would like to get the body of the website not as HTML but get all the tags
in a json

@ Explore(Explore out

Let’s be more specific

Updated plan

Ready to code?

T T Note that Claude creates a
plan before executing

lugin following the exact same patte as the existing JSONFormatter a XMLFormatter
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Verification

This is now the plan

Yes, auto-accept edits

ve edits We can approve the
plan, or refine it.
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Verification

Now we are more
specific:
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Data Flow Summary

Verification

The new plan
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files modified:

httpie/output/formatters/html.py

httpie/cli/constants.py Added html.format:false and html.indent:4 defa

httpie/cli/definition.py Added --html-json flag

httpie/output/models.py Added html json: bool = False to ProcessingOptions

httpie/output/writer.py Passes explicit html json to the Formatting

™I

httpie/plugins/registry.py mports and registers HTMLFormatter

Usage:
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Example output

56 24.03.2026/ " Ji fortiss



Every prompt costs money!
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Vibecode a CLI-GUI



I now like to create a new application called http-ui. It is supposed to offer a command-line interface for http.
It should:
1) Allow the user to enter an URL
2) display the website similar to markdown-highlighting. So <b> tags should be bold, <hl> should be headlines etc.
3) Ideally the URL is displayed on top, similar to a GUI browser

e Explore(Explore dependencies and HTTP client code)

Done (33 tool uses - 48.2k tokens

Now we aim for a

CLI-based web browser
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The suggestion looks
roughly like what we
had in mind.
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61

http-ui is ready. He

New files:

Modified files:

- setup.cfg — a

- tests/test output
Usage:

Rendering support:

24.03.2026

And the final result after
ca. 10min of work.

Py —

<hl>—<h6>
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Cost roughly $2
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5 []
But does not work!

So we throw the error
right back at Claude.

when I run the tool I get the following error. Please explain it to me and suggest a fix:
http-ui https://example.com
Connection error: HTTPSConnectionPool(host='example.com', port=443): Max retries exceeded with url: / (Caused by SSLError(SSLCertVerificationError(1,
‘[SSL: CERTIFICATE VERIFY FAILED] certificate verify failed: unable to get local issuer certificate ( ssl.c:1006)')))
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1. --no-verify / -k flag — lets yo ip SSL verifi
2. Renderer bug fix — void HTML elements like <meta> a
<head> qusing the

Usage:

The new version has a switch to
skip SSL checks...

...and works as intended.

Example Domain
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Why not turn this into a
browser?

can you add a feature so that we can navigate through 1links with the tab key. when a link is active, we should be able to hit enter and open that link
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What was imj

Tab - cycle
- Shift+Tab -
- Enter - fet

q / Ctri+C -

After 2 min... the result.
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Example Domain

Our Ul
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Example Domains

Further Reading

And here on a website
with more links
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please commit alle these changes

420 new lines of code $5.10 spent
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Summary



Summary

e 420 lines added in ~2 hours
e $5.10 spent

e Key takeaways:
o Small steps beat big prompts.
o Tests define correctness.
o Fast generation does not remove the need
for review.
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Break



Access to Claude



Connect to the server

Use SSH or PuTTY

Server: aideation.fortiss-demo.org

User: ihk
Password:
Port: 2025

ssh ihk@aideation.fortiss-demo.org -p 2025

Start Claude

mkdir <your-name>
cd <your-name>

git clone https://github.com/httpie/cli.qit

Alternative: clone or scp any other repo
to the machine

cd cli
claude

start coding!

74

24.03.2026
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Wrap-Up
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Take-home Message

e Al coding agents are powerful.
e They are especially useful for prototyping and
debugging.
o Explore an idea or create a specific converter.
o Find and explain obscure errors.

e TJests are essential.

o The resulting code must be tested and reviewed.
o  Security is an especially important aspect!

e How to embed them into software engineering
processes is still an open problem.

o  Ensure quality.
o  Ensure maintainability.
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Thank you!

Questions?

Or anytime via e-mail:
kacianka@fortiss.org



