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Research Studios Austria Research Studio SDIS

* Anspruch: Wissens- und Technologietransfer von Universitaten in Markte

e Studios: Unabhangig voneinander agierende Forschungsgruppen zu
unterschiedlichen Themen, u.a., Data-Science & K|, Optimierung und
Automatisierung industrieller Prozesse, AR/VR, Geoinformatik, ...

* Kollaborationen: Enge Zusammenarbeit mit europdischen ECS-

Industrieverbanden in diversen Strategiegruppen und anderen Initiativen
zusammen (INSIDE, EPOSS, AENEAS)

e URL: www.researchstudio.at
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Research Studio SDIS

Grundlagen
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Die Anwendung von Sprachmodellen Research Studio SDIS

* Text-generierende Kl: ChatGPT, Google Gemini, Claude, ...
* Bild-generierende KI: Dall-E, Midjourney, Stable-Diffusion, ...
e Video-generierende Kl: Sora (OpenAl), HeyGen, Synthesia, ...

* Konversations-generierende Kl: Notebook LM ) g
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Konzepte Research Studio SDIS

Qutput
Probabilities [*]

Linear

e KUnstliche neuronale Netze

Add & Norm
Feed
Forward

7
1 (Add & Norm J—~

 Transformer-Modelle

: : ——f—
* Prompt-Engineering

Multi-Head
Feed Attention
. . Forward g) Nx
* Retrieval-Augmented-Generation — =
Nx Add & Norm —=
. . Mult-Head Multi-Head
* Finetuning von Modellen
A ) A 4’
o J \ —)
Paositional D Positional
Encoding € Encoding
I Input l I Output l
Embedding Embedding
Inputs Outputs

(shifted right)

Polosukhin. 2017. Attention is all you need. In Proceedings of the 31st

vall
\ oA, D, O.

Managing Innovations from Universities into Markets in Digital Intelligence



| | REN EE
Die Evolution von LLMs Research Studio SDIS
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https://github.com/Mooler0410/LLMsPracticalGuide?tab=readme-ov-file
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Kommerzielle LLMs vs. Self-Hosting Research Studio SDIS

« Kommerzielle LLMs bedeutend leistungsfahiger
o Bezahlung mit Abo-Modellen
o Kostenpflichtiger API-Zugriff

e Self-Hosting:

o Open-Source-Modelle zunehmend leistungsfahiger
=  Mistral (https://mistral.ai/news/mistral-large/)

= Llama (https://llama.meta.com/)

o Grolde Rechenkapazitat notwendig
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Research Studio SDIS

Chancen
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Cha ncen Research Studio SDIS

Verstehen grolSer Wissensbasen und deren Interpretation fir User*innen
* |deenbildung

e (Content-Creation

e Zugang zu individuellem Graphik-Design, ohne die dafiir notwendigen
Fahigkeiten haben zu mussen

e Proof-Reading
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Prozessautomatisierung in der Aquaponik

ANDERS
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Aquaponic
Competence Center

Discovering sustainable circular farming
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Virtual Aquaponics Consultant Research Studio SDIS
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Brauchen meine Fische mehr Futter?

Einbezug der Umgebungs-
variablen in der Anlage

{0 SynAl T
) Nein| laut Sensordaten ist der Nitratlevel zu hoch | Dies kann mehrere Griinde

haben

. Geringe Besatzdichte mit Pflanzen. Die Nitratproduktion der Bakterien
Ubersteigt die Aufnahmekapazitat der verfigbaren Pflanzen.

« Uberfiitterung der Fische. Das nicht verbrauchte Futter erhdht die
Nitratmenge in der Anlage.

Folgende Mafnahmen sollten eingeleitet werden:

« Erhdhung der Besatzdichte mit Pflanzen. Besonders gut eignen sich dafur
Salat, Spinat, rote Ruben, Radieschen, oder Rauke.

« Fiitterung reduzieren. Die Fitterung sollte reduziert oder voriibergehend
eingestellt werden, bis sich der Nitratlevel wieder erholt hat.
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Unterrichtsgestaltung Research Studio SDIS
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Kunstlicher Intelligenz

Teachino ist die digitale Unterrichtsassistenz mit Kl und

unterstitzt Lehrkrafte darin, hochwertigen und

differenzierten Unterricht anzubieten - in einem Bruchteil
der Zeit.
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Generierung von Informationsmaterial Research Studio SDIS

I’Ie)/Gel" Products Use Cases Resources Company Pricing
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Contact Sales Sign up for free

Meet your new
spokesperson.

It's you. Well, an Al version of you that speaks 175 languages,
moves naturally, and always follows the script. Create your
own avatar with just a webcam, or use one of our avatars.
Change voice, clothes, or background with a click.

Signup up for free



Generierung von Informationsmaterial Research Studio SDIS

A NotebookLM

.|||.
Listen and learn on the go
Our new Audio Overview feature can

turn your sources into engaging “Deep
Dive” discussions with one click.
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Research Studio SDIS

Explainable Al

e Explainability vs. Interpretability
* Biasin Al ist ein gangiges und schwieriges Problem. Unterschiedliche Formen,
z.B. "Sampling Bias", "Algorithmic Bias", "Confirmation Bias", ...

* Technische vs. Ethische/rechtliche Probleme:
o Technisch: Modelle mit schlechter Performance

o Ethisch/rechtlich: Entscheidungen mit fragwlrdigem Hintergrund, z.B.
Ungleichberechtigung gewisser demographischer Gruppen
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Research Studio SDIS

Fallstricke
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Das Blackbox-Problem Research Studio SDIS
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Energieverbrauch Research Studio SDIS

. . Amazon buys nuclear-powered data center from Talen
Power Hungry Processing: © Watts © Driving the Cost of Al [1] T2 200 Noseortens

Deployment? —
1,000 inferences). Text-based tasks are, all things considered, more
energy-efficient than image-based tasks, with image classification
requiring less energy (median of 0.0068 kWh for 1,000 inferences)
than image generation (1.35 kWh) and, conversely, text generation

(0.042 KwH) requiring more than text classification (0.0023 kWh).

Wh of energy [51], which means that the most efficient text gener-
tion model uses as much energy as 9% of a full smartphone charge A &

or 1,000 inferences, whereas the least efficient image generation
* https://www.ans.org/news/article-5842/amazon-buys-
odel uses as much energy as 522 smartphone charges (11.49 kWh), nuclearpowered-data-center-from-talen/, Zugriff am 15.10.2024

., along with the data center in foreground. (Photos Talen Energy)

or around half a charge per image generation *, although there is
also a large variation between image generation models, depending

on the size of image that they generate.
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Behinderung von Lerneffekten

Research Studio SDIS

The Widening Gap: The Benefits and Harms of Generative Al for 7]

James Prather
Abilene Christian University
Abilene, TX, USA
james.prather@acu.edu

Stephen MacNeil
Temple University
Philadelphia, PA, USA
stephen.macneil@temple.edu

Bailey Kimmel
Abilene Christian University
Abilene, TX, USA
blk20c@acu.edu

Novice Programmers

Brent N. Reeves
Abilene Christian University
Abilene, TX, USA
brent.reeves@acu.edu

Arisoa S. Randrianasolo
Abilene Christian University
Abilene, TX, USA
sar04b@acu.edu

Jared Wright
Abilene Christian University
Abilene, TX, USA
jpwl9b@acu.edu

Juho Leinonen
Aalto University
Aalto, Finland
juho.2 leinonen@aalto.fi

Brett A. Becker
University College Dublin
Dublin, Ireland
brett.becker@ucd.ie

Ben Briggs
Abilene Christian University
Abilene, TX, USA
bab19b@acu.edu

Managing Innovations from Universities into Markets in Digital Intelligence

ABSTRACT

Novice programmers often struggle through programming problem
solving due to a lack of metacognitive awareness and strategies.
Previous research has shown that novices can encounter multiple
metacognitive difficulties while programming, such as forming in-
correct conceptual models of the problem or having a false sense of
progress after testing their solution. Novices are typically unaware
of how these difficulties are hindering their progress. Meanwhile,
many novices are now programming with generative Al (GenAl),
which can provide complete solutions to most introductory pro-
gramming problems, code suggestions, hints for next steps when
stuck, and explain cryptic error messages. Its impact on novice
metacognition has only started to be explored. Here we replicate a
previous study that examined novice programming problem solving
behavior and extend it by incorporating GenAl tools. Through 21

Based on our observations from both groups, we propose ways to
scaffold the novice GenAl experience and make suggestions for
future work.

CCS CONCEPTS

« Social and professional topics — Computing education; CS1;
+ Human-centered computing — Human computer interac-
tion (HCI); Empirical studies in HCI; User studies; Natural
language interfaces; - Computing methodologies — Artificial
intelligence.

KEYWORDS

ChatGPT, Copilot, CS1, generative Al large language models, metacog-
nition
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Auswirkung auf die menschliche Kreativitat = Rresearch studio spis

COMPUTER SCIENCE [3]

Generative Al enhances individual creativity but
reduces the collective diversity of novel content

Anil R. Doshi'* and Oliver P. Hauser?>*

Creativity is core to being human. Generative artificial intelligence (Al)—including powerful large language mod-
els (LLMs)—holds promise for humans to be more creative by offering new ideas, or less creative by anchoring on
generative Al ideas. We study the causal impact of generative Al ideas on the production of short stories in an
online experiment where some writers obtained story ideas from an LLM. We find that access to generative Al
ideas causes stories to be evaluated as more creative, better written, and more enjoyable, especially among less
creative writers. However, generative Al-enabled stories are more similar to each other than stories by humans
alone. These results point to an increase in individual creativity at the risk of losing collective novelty. This dy-
namic resembles a social dilemma: With generative Al, writers are individually better off, but collectively a nar-
rower scope of novel content is produced. Our results have implications for researchers, policy-makers, and
practitioners interested in bolstering creativity.
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Fa | Istrlcke Research Studio SDIS

* QOver-promising und Hype

e Beiunklarem Verwendungszweck gibt es keine positiven Effekte

« Uberflutung mit digitalem Content

* Abflachen der Kreativitat, Eintonigkeit in der Content-Erstellung

* Fehlende Notwendigkeit, einen geschliffenen Sprachstil zu erwerben

* Unreflektiertes Ubernehmen von Inhalten, kein Hinterfragen des
Wahrheitsgehalts (Halluzinationen)
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Research Studio SDIS

Vielen Dank fur lhre
Aufmerksamkeit!

...Research that matters! "

DSc
iSPACE

PCA

MoKnowLab
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Bibliographie Research Studio SDIS
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