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What ist Machine Learning?
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Discriminative Models 

ClassificationRegression
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Discriminative Models 

Discriminative models are everywhere
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Generative Models

before training after training

A generative model doesn’t have an “input”; it just models the data.



[Die] [Sonne] [scheint] [hell] [am] [blauen] [Himmel] [.]

A Generative Language Model
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[?]
[Die] [?]
[Die] [Sonne] [?]
[Die] [Sonne] [scheint] [?]
[Die] [Sonne] [scheint] [hell] [?]
[Die] [Sonne] [scheint] [hell] [am] [?]
[Die] [Sonne] [scheint] [hell] [am] [blauen] [?]
[Die] [Sonne] [scheint] [hell] [am] [blauen] [Himmel] [?]

“Die Sonne scheint hell am am blauen Himmel.”



A Neural Generative Language Model
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Scaling Laws

8Kaplan et al. (2021) 

Performance scales with parameter count and dataset size.
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The Magic of Scale

Brown et al. (2020) 

A strong generative model has 

discriminative capabilities!
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Prof Dr Thomas C. Schulthess
Director of CSCS

Official inauguration 1992

GPU accelerators since 2013

Supercomputer lifecycle is 4-6 years

Order for Alps happened just before the 

release of ChatGPT in September 2022

 

The Swiss National Supercomputing Center
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- Alps Supercomputer by CSCS: 10,000+ GH200 GPUs each with 96GB

- Delivered Spring 2024; inaugurated Fall 2024

The Supercomputer

Among the largest AI-ready supercomputer by a public institution!
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The Supercomputer

CPU-onlyAs of a few weeks new rank is 8th with 
JUPITER at the EuroHPC / Jülich 

Supercomputing Centre in Germany at 
No. 4 with 24k GH200.
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One Compute Node

Four GH200 GPUs per node, 96GB per GPU, 25GB/s Slingshot network



The Swiss AI Initiative 
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Develop capabilities, knowhow, and talent
to build trustworthy, aligned, and transparent 

generative AI

Make these resources available for the 
benefit of Swiss society and global actors



The Swiss AI Initiative 

16

- National Research Initiative jointly lead by
ETHZ and EPFL

- Inaugurated Oct 2023

- Over 10 academic institutions

- Over 70 professors

- Over 800 researchers

- 20M. CHF initial funding over 4 years

- ~15M GPU-hours per year

- More information on swiss-ai.org

http://swiss-ai.org


The Swiss AI Initiative 
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The initiative is led by the Steering Committee which is responsible for appointing the 
scientific leads, decide the strategic direction, and distribute the resources.

Resources are distributed using calls:
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The Swiss AI Initiative 
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AI is Changing the World
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But Is It for the Better?
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The Problems with Existing LLMs

Typical LLM Report:

Enforced August 2026
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Why Build Our Own Models?
- R&D Autonomy: Development focus on important sovereign dimensions – data 

compliance, multilinguality, etc.

- Users have full control over deployment: Deploy on-premise. Keep sensitive data 

internal. No dependency on foreign tech infrastructure. No vendor lock-in.

- Public institution advantage: No influence on roadmaps by technology companies. 

Focus on open research. Benefits of large developer community.

- Benefit from open development ecosystem: Open models approach closed model 

performance. Inference cost dropping steadily.
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- Open & transparent: Released code. Reproducible data. Permissive license.

- Compliance: Trained only on public data, respecting AI opt-outs through 

robots.txt. Trained to prevent memorisation of copyrighted content

- Multilingual from scratch: Trained on data from over 1000 languages 

- Strong performance: Most capable fully-open models at respective scales

- Sovereignty: Open platform for research and development of responsible AI

Apertus: A transparent and responsibly-trained 
multilingual LLM
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Release: Last Tuesday
- Two models at 8B and 70B scale

- Released through Hugging Face with an Open Source license.
- Trained with 15T tokens of text
- Trained using up to 4096 GPUs on Alps

- Extensive 100+ page technical report

- Source code (training code, data pipelines, evaluation framework, etc)
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- Strong performance within the class of fully-open models, particularly 
on multilingual and multicultural benchmarks. Good tradeoff between cost 
and performance.

- Not a “deepseek moment”: Our largest model is large (70B parameters) 
but still more than 10 times smaller compared to today’s public weight 
frontier models (700B+ parameters).

- Pioneering transparent and responsible generative AI: A public 
foundation to research and develop the defining technology of our time.

Performance and Impact
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- Available on Hugging Face: For anyone everywhere through an 
Open-Source license. 

- Available from cloud providers: The Swisscom Swiss AI Platform, 
Amazon AWS, Microsoft Azure, and others.

- A free chat-based front-end, for the duration of the Swiss {ai} Weeks for 
anyone to explore open-source AI capabilities provided by Swisscom and 
the Public AI Company (not ETHZ/EPFL/CSCS)

Deployment
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Post-Release Cycle

Human-AI Alignment

Align to Swiss values for economic 
& societal applications 

Communal Red-teaming 

Measure & mitigate bias, truthfulness, 
privacy, misinformation, societal risks

Foundation Models

Transparent data, 
energy-efficient algorithms

Deployment & Feedback

Release open models, data, source

Shared knowledge & 
Infrastructure

Pretraining
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Where are we headed?
“Powerful AI” will increasingly accelerate ability of the people using it.

It’s not hard to imagine that system which …

- knows as much as the expert literature in any field

- has all interfaces available (text, audio, video)

- can use software tools (web search, internal database, MCP)

- can work autonomously on a query (instead of just responding in a few seconds)

- has no physical body

- but is very affordable

… will transform work as we know it. 

We must learn how these systems work and how to develop & deploy them responsibly.
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