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Why Semantics?
➡ Syntax vs. Semantics
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What do the tags mean for the machine?

<Title>Ontological Engineering</Title> 
<Author>Asunción Gómez-Pérez...</Author> 
<Price>$74.95</Price> 
<Product>Book</Product>

Title: Ontological Engineering 
Authors: Asunción Gómez-Pérez... 
Price: $74.95 
Product: Book
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 الاسم>الھندسة فٮعلم التطو ر </الاسم>>
 <<المؤلفّون>آسنسیون غومزـبرز </المؤلفّون
 السّعر>$74.95</السّعر>>
<<الكتاب>المنتج </الكتاب

  الھندسة فٮعلم التطو ر :الاسم
 آسنسیون غومزـبرز :المؤلفّون

 السّعر: $74.95
الكتاب :المنتج
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Source: Juan Miguel Gomez, University Carlos III de Madrid 
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Why Semantics?

➡ Conceptual Level
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lunch (.no) lunch (.es)

Source: Juan Miguel Gomez, University Carlos III de Madrid 
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History:  
Let computers understand each other

➡ through Semantics 

➡ The Semantic Web (2007) 
▪ https://youtu.be/OGg8A2zfWKg 
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https://youtu.be/OGg8A2zfWKg
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Static WWW 
URI, HTML, HTTP

Bringing the web 
to its full potential

Semantic Web 
RDF, RDF(S), OWL

Dynamic
Web Services 
UDDI, WSDL, SOAP

Intelligent Web 
Services

Semantic Web Services
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Source: Juan Miguel Gomez, University Carlos III de Madrid 
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The Semantic Dimension of 

the Internet of Things (IoT)
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Source: L. Atzori et al., The 
Internet of Things: A survey, 
Comput. Netw. (2010), 
doi:10.1016/ 
j.comnet.2010.05.010

Text

* security 
* privacy 
* dependability 
   - context 
   - content  
* personalised 

A sensor can’t run artificial 

intelligence (AI)
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Example  
Can a computer trust?

➡ Trust related privacy 
-> Representing the user adequately 

➡ Connecting to sensors, devices and services 
-> Provide privacy and ensure trust relations 

➡ An ever increasing complexity in the digital 
environment 
-> Hiding the complexity from the use

Context

Roles

Preferences

Identities
Topic

My trust network

0.90.9

0.7

0.5

0.3
0.9
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Thanks to Vladimir Oleshchuk 
(UiA) for ideas and discussions
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And now we want the computer to answer 
all questions of the world, in all languages

8

Source: https://em360tech.com/tech-articles/what-large-language-model-llm-definition-examples-use-cases 

Large 
Language 
Models 
(LLM)

12Jun2006

https://www.youtube.com/watch?v=RNJl9EEcsoE 

https://em360tech.com/tech-articles/what-large-language-model-llm-definition-examples-use-cases
https://youtu.be/RNJl9EEcsoE
https://www.youtube.com/watch?v=RNJl9EEcsoE
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Challenge Large Language Models
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[Source: Google “questions to challenge large language 
models”, 19 Feb2025]
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Why is big beautiful?

➡ feed with “everything” TV, 
video, wikipedia, NY times,… 

➡ all possible combinations 

➡  the n2 problem 

➡ finding plausible answers 
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Source: https://www.forbes.com/sites/craigsmith/2025/01/23/stargate-americas-500-billion-bid-to-corner-global-ai-capital/ 

https://www.forbes.com/sites/craigsmith/2025/01/23/stargate-americas-500-billion-bid-to-corner-global-ai-capital/
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The Chinese Way
➡ 2022: 440 Universities in China 

educated AI 
▪ 50% of world’s AI brains 

➡ Mixture-of-Experts (MoE)
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https://www.nature.com/articles/d41586-025-00259-0 

https://medium.com/@tahirbalarabe2/deepseek-r1-explained-chain-of-
thought-reinforcement-learning-and-model-distillation-0eb165d928c9 

https://www.nature.com/articles/d41586-025-00259-0
https://medium.com/@tahirbalarabe2/deepseek-r1-explained-chain-of-thought-reinforcement-learning-and-model-distillation-0eb165d928c9
https://medium.com/@tahirbalarabe2/deepseek-r1-explained-chain-of-thought-reinforcement-learning-and-model-distillation-0eb165d928c9


Scientific Publication - How to Josef Noll

Quick overview 
elicit.org 
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Why don’t I a LLM to ask 

for literature?

http://elicit.org
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Local Language Models 
(local LLM)

➡ Reduce: real needs 
▪ information on health 
▪ local information 
▪ language processing 

➡ Speed 
➡ Privacy
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Source: https://www.brusselstimes.com/ 

https://medicalfuturist.com/8-exciting-medical-robot-facts/ 

https://www.brusselstimes.com/
https://medicalfuturist.com/8-exciting-medical-robot-facts/
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Local Language Models 
(local LLM)

➡ Raspberry 4B 
▪ 4 GB memory 
▪ 16 GB SD card
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https://robododd.com/how-to-run-the-deepseek-r1-ai-model-
on-a-raspberry-pi-locally/ 

➡ 130 USD - RPI 4B 
➡ 160 USD - RPI 5

https://robododd.com/how-to-run-the-deepseek-r1-ai-model-on-a-raspberry-pi-locally/
https://robododd.com/how-to-run-the-deepseek-r1-ai-model-on-a-raspberry-pi-locally/
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Local Raspberry Pi

➡ Rachel-Pi = education package 
➡ Dalai Llama = AI package
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https://www.linkedin.com/pulse/bringing-ai-
education-world-rachel-pi-dalai-llama-hugo-
albarrac%C3%ADn/ 

https://www.linkedin.com/pulse/bringing-ai-education-world-rachel-pi-dalai-llama-hugo-albarrac%C3%ADn/
https://www.linkedin.com/pulse/bringing-ai-education-world-rachel-pi-dalai-llama-hugo-albarrac%C3%ADn/
https://www.linkedin.com/pulse/bringing-ai-education-world-rachel-pi-dalai-llama-hugo-albarrac%C3%ADn/
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Local Language 
Models

➡ Ethiopian AI 
Institute (EAII) 

➡ Amharic 
➡ Afaan Oromo 
➡ Tigrigna 
➡ Somali
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https://aii.et/indian-startups-develop-local-language-models-for-inclusive-ai/ 

https://aii.et/indian-startups-develop-local-language-models-for-inclusive-ai/
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Conclusions

➡ Large Language Models 
▪ address high complexity 
▪ can ask “almost everything” 
▪ need 5-10 x energy as normal search 
▪ impossible to compete globally 

➡ Local Language Models 
▪ Quick answer 
▪ Privacy 
▪ Adressing real needs 

➡ Ethiopia: Every school/community with an RPI?
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