Prompt-driven Engineering
Wie Generative Al die Entwicklungsarbeit transformiert
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Why should we all care
about Generative Al?

https://www.linkedin.com/posts/roman-dumitrescu-professor genai-engineering-generativeai-activity-
7107683455500447745- N70
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Data-Driven Innovation and Engineering

Artificial intelligence

Al is reinventing

the way we invent

The biggest impact of artificial intelligence will
be to help humans make discoveries we couldn't
make on our own.

Source: https://www.technologyreview.com/2019/02/15/137023/ai-is-reinventing-the-way-we-invent/
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Where does the hype come from?
The tool that made Artificial Intelligence accessible to the general public

ChatGPT Sprints to
One Million Users

Time it took for selected online services
to reach one million users No. of months
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Source: Company announcements via Business Insider/Linkedin
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Where does the hype come from?

The tool that made Artificial Intelligence accessible to the general public

Top Al Web Products: Billions of Monthly Visits

o

ChatGPT

Al

Charactel

VocalRemow:

ChatGPT macht 60 % des
monatlichen Traffics der
gesamten Top-50-Liste aus, mit
geschatzten 1,6 Milliarden

monatlichen Besuchen und 200
Millionen monatlichen Nutzern
(Stand: Juni 2023). Damit steht
ChatGPT auf Platz 24 der
meistbesuchten Webseiten
weltweit.

Quelle: How Are Consumers Using Generative Al? | Andreessen Horowitz (a16z.com)
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Number of Al patents granted, 2010-22

Source: Center for Security and Emerging Technology, 2023 | Chart: 2024 Al Index report
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Source: LinkedIn | Maxime Labonne | 2024 Al Report | Stanfort
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Closed-source vs. Open-weight models (Arena ELO, 19 Apr 24) .
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https://www.linkedin.com/posts/maxime-labonne_closed-source-vs-open-weight-llms-the-activity-7185566965892063232-8VYj?utm_source=share&utm_medium=member_desktop
https://aiindex.stanford.edu/report/

Where does the hype come from? Y !"_"j;"T ,.,.»_fﬁf;',
ChatGPT in a children’s magazine 3"/’/ } '

1 B :’
2108y, five!

* e ea -

=~ Bocket i L
Wie wird
o man eint §8

T Stperheld? @ . 2 -
ef < - - & Pokémon und

,T§ . Lego Nimjago:{
5 5 TOP-THEMEN! Schnapp sie

5 STARKE POSTER! |
5% MEHR WISSENT

e

2 ; wdil‘ alle!

code au

Source: Blue Ocean Entertainment: 5! Das Magazin flir coole Jungs! (blue-ocean.de)
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How does GenAl work?
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Large Language Models (LLMs)

How does chatGPT work?

Lehrer } fahrt

l L
Al |

User input Calculated probabilities output

Source: How to Get Better Outputs from Your Large Lanquage Model | NVIDIA Technical Blog
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Large Language Models (LLMs)

How does chatGPT work?

\ L e A

A | |

User input Calculated probabilities output

Source: How to Get Better Outputs from Your Large Lanquage Model | NVIDIA Technical Blog
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Source: But what is a GPT? Visual Introduction to Transformers | Deep Learning, 3Blue1Brown - YouTube



https://www.youtube.com/watch?v=wjZofJX0v4M

Large Language Models (LLMs)
Technical specifications for gpt3 (2020)

Vast Amounts
of Data

run through a
Transformer Model

1010

that is trained
for a specific Tasks

1010 E

45 TB 175 Mrd

parameters
Proportion
Dataset # tokens within
training
Comggon | 440 billion A
Crawl
WebText2 19 billion 22%
Books 67 billion 15%
Wikipedia 3 billion 3%

and becomes a
Large Language Model

99,990 years

when on a laptop
trained with 100 GFLOPs

68% clear

The |sky is =+ blue

L A ==1¢ J
T Y Y

User input Calculated probabilities  output

Example: Predicting the
next word

Sources: [2005.14165] Language Models are Few-Shot Learners (arxiv.org) | language_understanding_paper.pdf (openai.com)
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Model size

=  Summarize documents
Analysing correlations
Writing code
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https://en.wikipedia.org/wiki/Common_Crawl
https://en.wikipedia.org/wiki/Common_Crawl
https://arxiv.org/abs/2005.14165
https://cdn.openai.com/research-covers/language-unsupervised/language_understanding_paper.pdf

Giving LLMs a knowledge base

Prompting, Fine-Tune and Retrieval Augmented Generation (RAG)

Complex coupling of
external, latest content
» highly up-to-date

dialog system

Working with a
well-pretrained model
» Common concepts

or facts

Source: Use Retrieval-Augmented Generation To Make Your LLM Smarter (substack.com)

High

Low

External Knowledge

Fine-Tuning +

RAG RAG
Pl.'omp_t Fine-Tuning
Engineering
Low High

Domain Specificity
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The combination of current
data sources with specific,
learned background
» highly specialized

service system

Classic, expensive learning of
additional data (Data Science)
» Company-sepcific

foundation model
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https://intelligencebriefing.substack.com/p/make-llms-smarter-with-rag-grounding-in-data
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What can you do with
GenAl?

\
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Generative Artificial Intelligence
Definition and examples

Transformer: Sequence to Sequence

Code Code
% \\ /
- /
Generative Text [ ~ Text
Generates new . ’
data 3D A\ 3D
ﬁ Image - > to <€ - Image
Video — / Video
Artificial '/ \\
intelligence Language Language
AN
\ -
Discriminative Generative Al
Find relationships, Candscape
differences, etc.
—
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Generative Artificial Intelligence
Definition and examples

Generative ™.

Generates new .

data
e

Artificial
intelligence
Discriminative Generative Al
Find relationships, Landscape
differences, etc.
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Text-to-Image

V1, Feb. 22

V2, April 22

@midjouney

/imagine photo of a
futuristic autonomous
car,
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Generative Artificial Intelligence
Definition and examples

- Image-to-Image

Generative ™.

Generates new

data
e

= Inpainting /
Generative Fill
\ Arti_ficial -
intelligence W
b
54
s
_, \
Discriminative Generative Al
Find relationships, e 15 s ;
differences, etc. f
=
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Image-to-Image
Product Design Mock-Ups

Input image + prompt

Source: (6) Al-empowered Engineering Hack: Create 3D renders from line sketches in record time | LinkedIn

N\
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https://www.linkedin.com/pulse/ai-empowered-engineering-hack-create-3d-renders-from-line-falkowski%3FtrackingId=O5KgUeU8Pt9%252FVmSVgjXecw%253D%253D/?trackingId=O5KgUeU8Pt9%2FVmSVgjXecw%3D%3D

Text-to-Image @midjourney

. ' . : /imagine sleek, futuristic
Use Case example: Design Experimentation broduct photography of a blue
BMW

=
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Image-to-ilmage
Use Case example: Design Experimentation

Input images + Depthmap + prompt

24 © Heinz Nixdorf Institut / Fraunhofer IEM

@stablediffusion

beautiful photo of a red futuristic
F/2.0,

BMW car, Canon EOS 5D, 50mm,
intricate details, futuristic
technology

Output

it w\)—f/ TN ;L—M’* 57
’ > = "/’{
,ﬁ
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@stablediffusion
Image-to-ilmage

. ] g beautiful photo of a silver futuristic
Use Case example: Design Experimentation BMW car, Canon EOS 5D, 56mm, F/2.0,

intricate details, futuristic
technology

Output

Input images + Segmentation + prompt

\
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Image-to-ilmage
Drag-Your-GAN (Generative Adversarial Networks )

I— ; Institute of

T | e
L I

& - ; Drag Your GAN: Interactive Point-based Manipulation on the
e ) _ . Generative Image Manifold

e -~ Xingang Pan 12 Ayush Tewari3 Thomas Leimkahler ! Lingjie Liu 4 Abhimitra Meka ® Christian Theobalt 12

~ . f "Max Planck Institute for Informatics  2Saarbriicken Research Center for Visual Computing, Interaction and Al 3MIT *University of Pennsylvania
W o 20 ’ S oogle ARWVR

Soveimage | Sove SUY . ¥ nu : SIGGRAPH 202: ference Proceedings

Image + User input (1% Edit) Result 2 Edit Result
5 . L > 1 - % 3

Source: Drag Your GAN: Interactive Point-based Manipulation on the Generative Image Manifold (mpg.de)
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https://vcai.mpi-inf.mpg.de/projects/DragGAN/

Generative Artificial Intelligence

Definition and examples

Generative ™.

Generates new

data
e

Artificial
intelligence
Discriminative
Find relationships,
differences, etc.
27 © Heinz Nixdorf Institut / Fraunhofer IEM

Generative Al
Landscape

@runwayml

/video Professor in front of young
people, explaining with a lot of joy
the benefits and risks of Gen AI.
Wearing a black shirt and white
sneakers, Professor has no hair on his
head, but still good looking ;)

Text-to-Video r_
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Source: https://www.linkedin.com/posts/roman-dumitrescu-professor engineeringthefuture-jarvis-activity-
7146396499017428992-vSEW

This is the story of Ro-Man. Pika


https://www.linkedin.com/posts/roman-dumitrescu-professor_engineeringthefuture-jarvis-activity-7146396499017428992-vSEW
https://www.linkedin.com/posts/roman-dumitrescu-professor_engineeringthefuture-jarvis-activity-7146396499017428992-vSEW

Text-to-videc
One year ag



https://www.youtube.com/watch?v=XQr4Xklqzw8

Text-to-video
Now

Source: Al Will Smith eating spaghetti pasta (Al footage and audio) (youtube.com)
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https://www.youtube.com/watch?v=XQr4Xklqzw8

Source: https://yvoutu.be/6de4akFINYM?si=5ZBKO68Bm7nzR nv



https://youtu.be/6de4akFiNYM?si=5ZBKO68Bm7nzR_nv

Generative Artificial Intelligence
Definition and examples

Generative ™,

Generates new .

data
35

Artificial
intelligence
Discriminative Generative Al
Find relationships, Landscape
differences, etc.
32 ‘ © Heinz Nixdorf Institut / Fraunhofer IEM

Text-to-3D

"a DSLR photo of a peacock on a surfboard”

¢ text-to-3D

Source: https://dreamfusion3d.github.io/
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C (@ 127.0.0.1:8188

Input

£Eq

M = @ @

I Queuesize:0 ¢ B X
Queue Prompt
Extra options @

Save ¥
Load ¥
\ Refresh
Clipspace
Clear
Load Default

T Manager

]

Source: https://www.linkedin.com/posts/tommy-falkowski promptdrivenengieering-generativeai-activity-

7190638088442773505-cWsE
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Generative Artificial Intelligence
Definition and examples

Thoughts-to-Video

TeMaUCTNITICE CARG S Stimulus Rekonstruiert
quality Video Reconstruction
from Brain Activity

Generative.‘."-. Videobeobachtung
e 000 wahrend eines
Generates new . I MRI-Scans
data ‘ : .

Other

o
.
.
o
.
. o
H .
R
.
0
o
.
.

-@®-19)-F

Al
(language, etc.) y
....... Gehirn Encoding
Artificial - \SFSe e ) - < F 0 S e
intelligence
Gehirn Decoding
0 %,
/>/\
Source: [2305.11675] Cinematic
Di iminati G N Mindscapes: High-quality Video
ISCIIITHICSANME LG Reconstruction from Brain
Find relationships, Landscape Activity (arxiv.org)
differences, etc.
—
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Multimodality:
Do we all get super powers now?

—
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/watch?v=JzmfXIP3Te0



https://www.youtube.com/watch?v=JzmfXlP3Te0

ChatGPT@®

Source: https://youtu.be/sgQrN0iZBs07?si=VoKbBxvLC3X8ef05



https://youtu.be/sqQrN0iZBs0?si=VoKbBxvLC3X8ef05

Multi-modal ChatGPT

\
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Copilots for everybody
6. November 2023

Blog

Introducing GPTs

You can now create cust
instructions, extra knowl

Creative Writing Coach

I'm excited to read your work and give

edients you you feedback to improve your skills.

Game Time Tech Advisor

| can quickly explain board games or
card games to players of any skill
level. Let the games begin!

From setting up a printer
troubleshooting a device,
help you step-by-step.

introducing-gpts

Quelle:

39 \ © Heinz Nixdorf Institut / Fraunhofer IEM

My GPTs

+

)

JAY

€

e

<, .‘."

Create a GPT
Customize a version of ChatGPT for a specific purpose

BentelerGPT
Ich weiB alles uber BENTELER

Untitled
I'm Arno, here to help you improve your Fortnite
gameplay with smart strategies!

MusicMaker
| create MIDI tracks for songs

Knight Industries Two Thousand

ASEGPT
Ask me anything about Advanced Systems
Engineering

Hubertus Wagner
A knowledgeable sales rep for GEA Westfalia
Separator, aiding in product selection.

Christiane Gepart
Erfahrene Expertin am Fraunhofer IEM

Edit

Edit

Edit

Edit

Edit

Edit

Edit
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https://openai.com/blog/introducing-gpts



https://jarvisformbse.github.io/jarvisformbse

Our new colleagues at work?
Multi-agent frameworks

= Depending on the task, a single ConversableAgent
prompt might not yield the desired i (pininly S
I |
OUtpUt human_input_mode = “NEVER” | ' L ' I
code_execution_config = False ! = I
= The use of agents can DEFAULT_SYSTEM_MESSAGE = “You | '
0O : X () > S
significantly increase the output are @ ﬁlpful AT asswtant-.{n . [@ - 5\] |
. . ! e following cases, sugges I I
quality by orchestrating multiple python code .” | " | human_input_mode = “NEVER
interactions between agents that /’,\;gr‘oup_chat - P @]
have specific instructions, roles i
and tool access / human_input_mode = “ALWAYS”
_______ R S
- 1 = 1 -

= Human interaction is optional
although recommended
depending on the use case

= Costs need to be monitored when
running fully automated workflows AssistantAgent UserProxyAgent GroupChatManager

Source: Multi-agent Conversation Framework | AutoGen (microsoft.github.io)

]
41 | ©Heinz Nixdorf Institut / Fraunhofer IEM HEINZ NDXDORF INSTITUT =2 Frgunhofer
IEM


https://microsoft.github.io/autogen/docs/Use-Cases/agent_chat/

Universal Manipulation Interface
Human Demonstration with UMI

Source: Universal Manipulation Interface: In-The-Wild Robot Teaching Without In-The-Wild Robots (umi-gripper.github.io)
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https://umi-gripper.github.io/

STATUS UPI

DATE - 03/09/2024
FIGURE 01+ OPENAI
SPEECH-TO-SPEECF
END-TO-END NEURAL
FILM SPEED - 1.0X

Source: https://yout SAUajeJpZFGEKP

y


https://youtu.be/Sq1QZB5baNw?si=jmSAUajeJpZFGEkP

RBORN
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Generative Al and the future of work
What areas of work will Al change?

Tax

Karl Sharro
%W @KarlreMarks

Humans doing the hard jobs on minimum wage while the robots write
poetry and paint is not the future | wanted

Administration | Accounting

Translation

Post Ubersetzen
_— 10:34 vorm. - 15. Mai 2023 - 4,5 Mio. Mal angezeigt
Opinion poll
. I 38.846 Reposts  1.044 Zitate  127.567 ..Gefallt mir“-Angaben
Marketing Content Creation

Product Design
The real question should be:

Project management : ]
"What part of every job will change

Engiieering System Architect as a result of AI?"
Product Engineer
Software development
=
45 ‘ © Heinz Nixdorf Institut / Fraunhofer IEM Source: based on https://doi.org/10.48550/arXiv.2303.10130 Hﬁ'll\%gs%g? E;gggggﬁ % Fraunhofer
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Does Al boost our performance?
Recent research results

For 18 different tasks selected to be realistic samples of the kinds of work done at an

elite consulting company, consultants using ChatGPT-4 outperformed those who did

08 not, by a lot. On every dimension. Every way we measured performance.
07
0.6 +43%
6 1 — 7 - G17%)
05 5 - 6 - \‘/3:
= 4 - 3 1
7] 4
c 04 [ 4
&8 . 3
" e 3 - 6.06
03 . 2 2
g 1 1 1 A
02
0 : 0
Bottom-Half Top-Half Skilled Participants
0.1 Skilled Participants
0.0 I Baseline Task Experimental Task
1 2 3 4 5 6 7 8
Quality
Al boosts everyone's performance Weaker participants benefit
more through the use of Al
Sources: Navigating the Jagged Technological Frontier: Field Experimental Evidence of the Effects of Al on
Knowledge Worker Productivity and Quality | Centaurs and Cyborgs on the Jagged Frontier (oneusefulthing.org)
HEINZ NIXDORF INSTITUT =
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4573321
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4573321
https://www.oneusefulthing.org/p/centaurs-and-cyborgs-on-the-jagged

Overemployement

‘Overemployed’ Hustlers Exploit ChatGPT To
Take On Even More Full-Time Jobs

"ChatGPT does like 80 percent of my job," said one worker. Another is
holding the line at four robot-performed jobs. "Five would be overkill,"

he said.

@ By Maxwell Strachan

April 12,2023, 3:00pm [ Share W Tweet f§ Snap

CREDIT: GETTY STOCK FHOTO)

MORE
LIKE THIS

Tech

A U.S. Politician Is
Robocalling Voters With
an Al Chatbot Named
'Ashley’

JANUS ROSE

13.12.23

Tech

Congress Pulls Bill That
Would Massively Expand
Surveillance After

Quelle: ‘Overemployed’ Hustlers Exploit ChatGPT To Take On Even More Full-Time Jobs (vice.com)
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https://www.vice.com/en/article/v7begx/overemployed-hustlers-exploit-chatgpt-to-take-on-even-more-full-time-jobs

Der Weg nach vorne
Generative Al revolutioniert die Arbeitswelt

Generative Al could have the biggest impact on activities in high-wage jobs; = Generative Ki b|rgt ein
o previously, automation’s impact was highest in lower-middle-income quintiles. . - .
C enormes Potenzial fur die

Automation adoption per wage quintile, % in 2030, midpoint scenario | n d ustriel |e
Share & Wage quintiles  Higher earners @ 81-100 @61-80 @ 41-60 21-40 0-20 Lower earners We rts (o4 h 6 pfu n g
, O Without generative Al' @ With generative Al Lange;:t ir'l_‘c.re{ utomation Largest automation adoption
Geﬂl?f'arf ve A[C’Q’ﬂ adoption from ative Al without generative Al - I ns bes on d ere d ie
improve a highly United States Japan Germany France Wissensarbeit kann
skilled worker's einen noch nie
performance by as dagewesenen

much as 40% Produktivitatszuwachs

erleben

compared with

workers who don t ;

use it. : = Wir stehen gerade erst
am Anfang, die
Potenziale zu heben

Quellen: How generative Al can boost highly skilled workers’ productivity | MIT Sloan | SSRN-id4573321.pdf (mit.edu) | Economic potential of generative Al | McKinsey

: : : HEINZ NIXDORF INSTITUT —
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https://mitsloan.mit.edu/ideas-made-to-matter/how-generative-ai-can-boost-highly-skilled-workers-productivity
https://mitsloan.mit.edu/sites/default/files/2023-10/SSRN-id4573321.pdf
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier#work-and-productivity
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Intelligente Produkte geht nur durch intelligentes Engineering
Beispiel Tesla

Tesla manages to greatly improve camera
quality on its cars through software update

1: Fred Lambert | Oct 7 2023 - 10:04 am PT | [E 732 Comments

Data-driven Engineering: TESLA verfugt Uber eine umfangreiche
Menge an Daten, die von den Fahrzeugen gesammelt werden, was
ihnen einen Vorteil im Bereich der KI gegenuber ihren
Konkurrenten verschafft.

Produktoptimierung im Feld: TESLA optimiert Fahrzeuge haufig
uber Over-the-air updates und verbessert bestehende Funktionen
und ermoglicht sogar vollstandig neue Funktionen

Tesla Improves Reverse Camera View in
Update 2023.32

September 18, 2023

88006

By Kevin Armstrong

Vison-only: Im Gegensatz zu anderen OEMs hat TESLA
entschieden, nur noch Kamera-basierte Ansatze zur Umsetzung B aaec i greotly improve the bamera q
von Self-driving Funktionalitat zu nutzen QR i i software update.

Lately, Tesla has been flexing its capability to improv
updates. Earlier this week, we reported on Tesla mal
software update that automatically activates and sp

Now, the automaker has pushed another impressive
update — this time to its cameras.

With the latest 2023.32 Tesla software update, the n
vehicles has greatly improved, as highlighted by this

Update 2023.26 Update 2023.32

Quellen: Tesla manages to greatly improve camera quality on its cars through software update | Electrek | notateslaapp.com | TESLA

]
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https://electrek.co/2023/10/07/tesla-improve-camera-quality-software-update/
https://www.notateslaapp.com/news/1611/tesla-improves-reverse-camera-view-in-update-2023-32
https://www.tesla.com/en_eu/AI

From Applied Specialized Al ...

Aiming for the best outcome in engineering since 2009

ENTIME Project

Design Methods for
intelligent technical
Systems. Effective Access
to Existing Solution
Knowledge in Value-Added
Chains

Defect Analyzer

Specialized NLP-based Al
Tool for NISSAN
Automotive

2009
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2010

2016

ASE Transregio
Automated identification and
derivation of solution patterns
from models

NLP basiertes Assistenzsystem

et 25 Fraunhofer
o

\
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... to Generative Al in Engineering
Aiming for the best outcome in engineering since 2009

Al Marketplace

Our Idea of creating an
ecosystem for Al in
engineering wins big in
one of Germany’s leading
Technology competitions

[ |

Marketplace
2019 Since 2022

Similarity
threshold
limit

\
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Generative Al in Engineering — Use Cases

PLM/ERP

—— — A ~7
Potential and S Physical . Operation &
Idea Identification \ Specilicaign -\. / Testing Procigtion Service
Functional Hybrid
Modeling Al Use / Testing © r
& Ful
Cases g
Logical o—* Components & Custorar
. ; oy i u
Requirements LEREL 8 Tegting S e Service
management \ I /
s \ Software /
O O
e
[w]ee]e]
E/E Engineering
Sy_s.tem Mechanics Verification &
Architecting Validation
BN
—
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Generative Al in Engineering

X-to-Requirements

Requirements

ZZ Fraunhofer
IEM

From Vision to Requirements

REQUIREMENT MANAGEMENT

[ °
Requirements
management
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GenAl for Requirements Management
Potenziale und Reifegrad

A Auto-Segmentierung von @ \/ Konsistenzprifung von @
= Anforderungsdokumenten Anforderungen
B, Ahnlichkeitsanalyse und Delta- @ Q Automatisierte Generierung von @
® Hervorhebung in Anforderungen =¥ Testfallen
a Domanen-spezifische Zuordnung & Dokumentenvergleich und @
R von Anforderungen durch LLM W« Verweisprufung
NLx Unterstutzung bei der @ ¥,* Automatische Generierung von @
e Impact-Analyse Anforderungsdokumenten

/7
73 Automatische Uberpriifung der @ 6 Update und Monitoring von Ander- @

S . .
= * Compliance ungen in Normen und Gesetzen

e : HEINZ NIXDORF INSTITUT =
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Generative Al in Engineering

X-to-System Architecture
w
o Datei Bearbeiten Ansicht Layout Diagramme Optionen Tools Analyze kollaborieren 3DEXPERIENCE Fenster Hilfe OpenAl
—L g S s T = = 8
o o ° ° NE 8 0 : By - i [ Create Diagram
5050 -
R Containment | A%l Diagrams | "Eg Structure
System Containment LS8 o
H H . Q < -
Architecting g :
% 2 Zoom | [2) Dokumentation | ™) Eigenschaften
Zoom LI
e . HEINZ NIXDORFINSTITUT 22 Fraunhofer
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GenAl for Model-based Systems Engineering

Potenziale und Reifegrad

El__ Automatisierte Generierung von @ Ii Verbesserung der
SysML-Elementen Modellkonsistenz

T Erzeugen von @ E‘/ Automatisierte Verknupfung von
= = Systemvarianten Anforderungen und Architekturen

Beschreibung von Diagrammen @ (g) Code-Erzeugung und Software
zum Wissensaustausch R’ Engineering

Tools r— () Q ) )

AT T :7/‘ 1 ~.\ E ® - o setup() {
[ Common. \ | i

£ Black Definition .

tion | [= Eigenschaften &)

<]
=]
=
=
=
(]

\

whle) e,
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Generative Al in Engineering

-

. Design
>
/

~ ol

.

200
Today

Design a mounting
plate that is 10-

Design a shelf bracket
that can withstand 10.

Design a l-inch
diameter pipe that's ..

Design a ? pointed
star

]
Design a brick that's
10 inches wide, 6.

Design a mounting
plate that's 5 inches..

Past 7 Days

Create a mounting
plate that is 10_

Create a 22-tooth gear
that has a module of.

@ Josh Gomez

- “
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Built with the HL-sphant API by loo

Text-to-CAD

:__”; “;le:w-.'1 1;

EXANPLE PROMPTS:

' E.-llllmmmdlilln|'|llr|ul|v:usr1'wlrn
‘511::&: 5

|-H2lnhnuilmhztlmm .. ;:;pmmnnmu

PROMPT WRITING TIPS:

» Describe an object that can be represented in geometric shapes, not nebulous concepts such
as "a tiger” or "the universe’, uniess you'rs just curious what It does with that @

= Be as explicit as possible. For example, if you want a plate with 4 holes, say whare you want the
holes placed and how big of a diameter each should have

= Our ML models ane batter at describing single objacts than assemblies for now

View and contribute on GitHub


https://zoo.dev/

Generative Al in Engineering

X-to-PLM/ERP

PLM/ERP

)

«

A& Aras Innovator x & sihost/InnovatorSenverTSta X +

%

pnsferring data from localhost

arasChat

arasBot

Hi, welcome to arasChat! How can i help you?

Can i have all parts with the name Joint?

arasBot 15:35

Let make a query. Here is the answer

arasBot 1535

Item number: AIM-010-0002, Item name: Joint 1 Mid-Piece
Mounting, Link: Click

Item number: AIM-010-0014, Item name: Joint, Link: Click

60 \ © Heinz Nixdorf Institut / Fraunhofer IEM

Source: https://www.aras.com/en/support/aras-innovator-101 HEINZ NIXDORF INSTITUT
UNIVERSITAT PADERBORN

Z Fraunhofer

IEM


https://www.aras.com/en/support/aras-innovator-101

Generative Al in Engineering

X-to-Robotics

B .

Automation

~

T

S
i

6. N

oS

’ o @-‘pbd‘
R T T
b .
J 3 . B
v e P 9
H i At
- it i
B @ . A
! 3 \ \
4 S A 'y
= v | == |
L A
u ‘3 \
L0 -
7
ot

T
!

i I

. : . ’ . : : HEINZ NIXDORF INSTITUT /
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Generative Al in Engineering

X-to-Customer

Customer
Service

General News - 27 Feb 2024

Klarna Al assistant handles two-thirds
of customer service chats inits first
month

Klarna

New York, NY - February 27, 2024 - Klarna today announced its Al assistant powered by OpenAl. Now live
globally for 1 month, the numbers speak for themselves:

» The Al assistant has had 2.3 million conversations, two-thirds of Klarna's customer service chats
= Itis doing the equivalent work of 700 full-time agents

= ltis on par with human agents in regard to customer satisfaction score

Source: https://ffnews.com/newsarticle/paytech/klarna-ai-assistant-handles-two-thirds-of-customer-service-chats-in-its-first-month/
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Robbie and Santino developing a LEGO robot
Prompt-driven MBSE — foolproof (kinderleicht)

@ChatGPT - GPT4

Hi, wir wollen heute einen
Roboter bauen mit Lego
education Spike Prime set. du
bist jetzt Santinos Assistent.
Santino will der groRte
Roboterbauer werden. Er st
aber noch ein Kind. Dein Name
ist Robbie.

@ ich wiirde gerne ein kleines Fahrzeug entwickelt. Du solltest zuerst die groben 4
Anforderungen erheben. Ich kann gerne die Rolle des Kunden einnehmen

@ Das klingt nach einer interessanten Aufgabe! Als dein LEGO Robotik Experte stehe ich [ R 1 ZWeC k
bereit, um die Anforderungen fiir dein kleines Fahrzeug zu erheben. Als Kunde kannst du mir
deine Wiinsche und Anforderungen mitteilen, damit ich ein besseres Versténdnis dafiir

Testfall 1: Autonomes Fahren

R = Roboter, P = Pfad, E = Ende

Testfall 2:

R--->P -->P ---> E

ohnevon derStrecke | neue Richtung fahen,
staukommen.

R-->0 ---> |

> P -> E
L) e | socoetimoane | Testfall 3: Farberkennung und -auswahl
esmvermotien R = Roboter, G = Grlner Stein, B = Blauer (2iel), E = Ende

Gberprifenund | regeimasigaen soino Akvidten, | den Ladovorgang, Testfall 5:

R = Roboter, 0 = Hindernis, P = Pfad, E = Ende

Ladovorgang. Aastand. wonn dor Akustand | wenn der Akstand
ririgist. odrigist.

val R--->L --->E

Sammeln, Transportieren und Ablegen von
LEGO Steinen einer bestimmten Farbe
(z.B. rot)

bekomme, wie das Fahrzeug aussehen und funktionieren soll. Hier sind einige Fragen, um

den Prozess zu beginnen: 2 SteingroRe

"

. Welchen Zweck soll das Fahrzeug erfiillen? (z.B. Transport, Rennen, Hindernisse

berwinden, usw) 3 Autonomie

Nur 4er und 8er LEGO Steine sammeln,
keine gréReren oder kleineren

Fahrzeug soll autonom agieren

N

o

. Soll das Fahrzeug ferngesteuert werden oder autonom agieren?
. Welche S{
Ultrasch kungen

©

»

Gibt es b
Sollen be;
. Gibt es be

o o

Lange: 5-30 cm, Héhe: maximal 20 cm,
Gewicht: maximal 750 g

Bunt

werden soll? (z.B. Teppich, glatter Boden, unebenes Gelande, usw.)

§] Oberflachen

Bitte teile mir deine Antworten auf diese Fragen mit, und zbgere nicht, weitere Wiinsche
oder i " Sobald ich all habe, kann ich dir dabei
helfen, ein passendes entwickeln und i zu bauen und zu

programmieren. 7 LEGO Set

63 \ © Heinz Nixdorf Institut / Fraunhofer IEM

Funktioniert auf glatten Oberflachen wie
Parkett, Laminat und Fliesen

Verwendet das LEGO Education Spike
Prime Set

und L gang starten
R = Roboter, L = Ladestation, E = Ende

sal
¢

&
()
2//&
a/ /9O

:ationen bendtige in PlantUML Code.

wilers weiter zu konkretisieren, beginnen wil

Identifizierung der Hauptkomponenten und erstellen ein Blockdiagramm in PlantU|

plantumi

e@startuml

class ColorSensor
class UltrasoundSensor
class SPIKEPrimeHub
class Motor
class Gripper
class Chassis
class Wheels

SPIKEPTimeHub --
SPIKEPTimeHub --
SPIKEPTimeHub --
SPIKEPTimeHub --

Chassis -- Wheels :

Chassis -- Motor : mechanical

Chassis -- Gripper : mechanical
Chassis -- ColorSensor :
Chassis -- UltrasoundSensor :
Chassis -- SPIKEPrimeHub :

@endunl

Im obigen Blockdiagramm sind die Hauptkomy
darunter der Farbsensor, der Ultraschallsensol
Greifer, das Fahrgestell und die Rader. Die Bez]

ebenfalls dargestellt.

mechanical

mechanical

u]

mechanical

HEINZ NIXDORF INSTITUT
UNIVERSITAT PADERBORN

7) Starte ColorCrawler

uc3

8) Farberkennung prifen

uca

9) Unerwinschte Steinfarben ignorieren

ucs

10) Akkustand @berprifen und Ladevorgang starten
T
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Worst Practices
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Worst-practices emidjouney

Where ChatGPT and Co. should not (yet) be given free rein /17" @ teaiing out of a bucket,
L othEm WV oa

"y, W 1
s » &i. . =
i s
Bloomb (" o YA L)
US Edition » . % ’
ocomberg i e Ethan Mollick ‘ l'- ‘* ’
| e Profe Sck = L
®LliveNow Markets Economics Industries Technology Politics Wealth  Pursuits  Opinion  Businessweek  Equality —Green 9. ® Y . t" p f}‘. i 4 L
Here is a great example why | am so doubtful about the "talk-to-your-data” ’a ‘; \ ' A
Technolo e/ use of Al / - _ r d
Joennelogy Samsung Bans Staff’s Al Use After . W
H _— ) . ate v - " A L '
Spottlng ChatG PT Data Leak This is Google theboc»l?LM. a cool t?»c\.that lets you use Al on dala. ; A T ‘. o \
sources. It does conventional c e a document and then using that / .“‘ . " -
| ] Empk)yees accidenta”y leaked sensitive data via ChatGPT to help the Al generate relevant a (a process called RAG). Even '_. -" r
n Company preparing own internal artificial intelligence tools though the document search retri he right information from inside the _’ [ A ' " A
- . vt W
document (it is Google, after all), the LLM answer has subtle hallucinations. (¥ ‘l r-l"ifh \
£ - - A -~ = [
By Mark Gurman Better Als will improve this, but it is really important to realize that this [ & o e ;:‘ e > - o ragh .
2. Mai 2023 um 02:48 MESZ Updated on 2. Mai 2023 um 07:54 MESZ model (a see companies implementing all the time) has Y i ™ o e R 'f-:':_.._ s -
significan ial iss iere are so many more effective ways to use Al . - T
at work, “talk-to-your-data” isn't necessary the place to start. A dw L) ~ \
B AT \
Platformer

Amazon’s Q has ‘severe hallucinations’ and
leaks confidential data in public preview,
employees warn

nat uld 'potentially induc ac incidents in Legal,’ o A '| ].
= T g \ / : (]
_ €v0 | \‘ R -
P & Like @ Comment i \, . ] I \ 1|' il
L I i o
| K 'r"
: y
Sources: Samsung Bans Staff’s Al Use After Spotting ChatGPT Data Leak — Bloomberg (bloomberg.com); ’ A =
Amazon’s Q has ‘severe hallucinations’ and leaks confidential data in public preview, employees warn (platformer.news) D e o o e
Linkedin AT ol /i)
-—
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https://www.platformer.news/p/amazons-q-has-severe-hallucinations
https://www.linkedin.com/posts/emollick_here-is-a-great-example-why-i-am-so-doubtful-activity-7137516300129431552-1BVX?utm_source=share&utm_medium=member_desktop

Worst-practices
Where ChatGPT and Co. should not (yet) be given free rein

f’ Ryan O'Horo

Chris Bakke X m \;\"Iw;)uyful an OpenAl subscription

Air Canada must honor refund policy
invented by airline’s chatbot

) have quietly killed its costly chatbot support.

12 PM

vith a human

onville Chat Team

Good afternoon! Welcome to Chevrolet
of Watsonville. How can | assist you
today in your vehicle search?

Powered by ChatGPT | B Chat with a human . Powered by ChatGPT | B} Chat with a human
wurate.

Please confirm all information with the dealership

- Chevrolet of Watsonville Chat Team:
Chevrolet of Watsonville Chat Team

Understand. And that's a legally binding

Welcome to Chevrolet of Watsonville! : .
offer - no takesies backsies.

Is there anything | can help you with

today?

f Watsonville Chat Team

Certainly! Here's a simple Python script
using the FENICS library to solve the
Navier-Stokes equations for
incompressible fluid flow with zero
vorticity boundary conditions:

Chevrolet of Watsonville Chat Team

That's a deal, and that's a legally
binding offer - no takesies backsies.

Sources: ars technica | X.com @ChrisJBakke | @redteamwrangler

e : HEINZ NIXDORF INSTITUT =
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https://arstechnica.com/tech-policy/2024/02/air-canada-must-honor-refund-policy-invented-by-airlines-chatbot/
https://x.com/ChrisJBakke/status/1736533308849443121?s=20
https://x.com/redteamwrangler/status/1736430198252356041?s=20

Worst-practices
Where ChatGPT and Co. should not (yet) be given free rein

= €M World Africa Americas Asia Australia China Europe India Middle East United Kingdom

World / Asia

Finance worker pays out $25 million after video
call with deepfake ‘chief financial officer’

9 er C nd Kathleen Mag

N

Authorities are increasingly concerned at the damaging potential posed by artificial intelligence

Sources: CNN World

/
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What is next

\
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Wearable XAl

Data will be gained everywhere and everytime!

o» -
Sources: apple.com | Limitless | Humane Ai Pin | Tab (mytab.ai) | rabbit r1 | Meta Smart Glasses
-—
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https://www.limitless.ai/#pendant
https://humane.com/
https://mytab.ai/
https://www.rabbit.tech/
https://about.fb.com/news/2023/09/new-ray-ban-meta-smart-glasses/

Welcome
The “Wi

~ https://www.theguardian.com/artanddesign/2023

_—"’. :
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https://www.theguardian.com/artanddesign/2023/dec/05/wizard-of-ai-artificial-intelligence-alan-warburton-dangers-film

Generative Al — The next industrial revolution
Summary

We are experiencing a speed of innovation that we have rarely or possibly
never seen before

The new generative Al solutions can make our everyday lives much easier
- if we know when and how to use them

The technology is virtually accessible to everyone - it has never been so
easy to implement your ideas and learn new things in the process!

It is our duty to know the limits of generative Al and to establish rules for
its responsible use

Critical thinking will be even more important in the future!

\
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> YouTube

Fraunhofer |IEM

@FraunhoferlEM - 1170 Abonnenten - 91 Videos
Wie sieht das Engineering der Zukunft aus? Was und wer machen den Unterschied, wenne.. >

iem.fraunhofer.de und 5 weitere Links

£\ Abonniert \/

Ubersicht Videos Playlists Community &

Beliebt  Alteste

Wie verdndert Kl das Engineering? | Prof. Wie funktionieren ChatGPT & Co.? | INSIDE ChatGPT & Co.: Kl als Gamechanger fiir Wie funktionieren ChatGPT & Co.? | INSIDE
Dumitrescu Tech Talk #3 Al #2 Produktinnovationen? | Prof. Dumitrescu... Al #1
208 Aufrufe + vor 1 Tag 542 Aufrufe + vor 7 Tagen 583 Aufrufe » vor 12 Tagen 9084 Aufrufe + vor 3 Wochen https ://WWW_ vo utu be .CO m/@ F raun h Ofe rI E M

Follow us
on YouTube!

Sora - der néchste Schritt Richtung Fake Generative KI: Chancen und Anwendungen Kiinstliche Intelligenz in der Arbeitswelt Kl im Engineering: Einblicke,
Reality? | Prof. Dumitrescu Tech Talk #1 fiir die Industrie 656 AUTTIIE = Noe A MOt Einsatzmiglichkeiten und Tipps fiir...
606 Aufrufe » vor 4 Wochen 1473 Aufrufe + vor 1 Monat 821 Aufrufe - vor 5 Monaten


https://www.youtube.com/@FraunhoferIEM
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