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▪Evolution from Symbolic AI, to ML/AI, towards a mix Symbolic/ML

▪ DataSets, ML (any kind), Patterns/Shape recognition,  etc. 
▪ LLM (tinny, small LLM, LLMs,… LCMs, agentic frameworks, etc. 

▪ Resource consumption for training LLMs/LCMs  
▪ Water, Energy, Computation power + time and unlimited information 

▪  DeepSeek case
▪ Clustering + approximation

▪ Q: handling hallucinations especially in decision and reasoning critical systems
        summarization is less critical

▪ Target: learning more, more accurate with less Input and less resources
▪ Less data 

▪ Better internal understanding of existing knowledge to infer emerging knowledge

▪ Active mechanisms in the dormant state and validate the emerging knowledge

▪ Extend the Grokking observation to chunks of knowledge 

Petre Dini
IARIA 
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Grokking was introduced by OpenAI researcher Alethea Power and 
colleagues in the January 2022 paper "Grokking: Generalization 
Beyond Overfitting on Small Algorithmic Datasets. In ML, grokking, or 
delayed generalization, is a phenomenon observed in some settings 
where a model abruptly transitions from overfitting (performing well 
only on training data) to generalizing (performing well on both 
training and test data), after many training iterations with little 
or no improvement on the held-out data.  This contrasts with 
what is typically observed in ML, where generalization occurs 
gradually alongside improved performance on training data.

Grokking - Optimization of Data Gathering

Grokking Modular Addition. [x]
Legend: The blue loss curves represent early 
memorization of the training set (overfitting), and 
the red curves show late generalization, with the 
learning of a modular addition algorithm that works 
with unseen inputs.
[x] https://en.wikipedia.org/wiki/Grokking_(machine_learning)#Interpretations 

Grokking is understood as a phase transition during the training 

process, mainly related to the model. Recently, it has been shown that 

grokking may be due to a complexity phase transition in the model 

during training. While grokking has been thought of as largely a 

phenomenon of relatively shallow models, grokking has been 

observed in deep neural networks and non-neural models and is the 

subject of active research. The relevance is mostly related to 

optimization of training process (including also an optimization 

of the data gathering process)

https://en.wikipedia.org/wiki/Grokking_(machine_learning)#Interpretations
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• (Brian) Grokking fast, Winning draft, Layers, Human consciousness 

• (Malcolm) Human learning, Data selection, Process selection  

• (Fritz) Avoid unnecessary data, Convert & Harmonize, Group & Compress 

• Audience
Examples, lessons learned, comments, positions, inquiries
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“data harvesting → knowledge acquisition” names the two endpoints of grokking

Resource optimization

I N P U T

• Data
• Compute
• Time

→

Grokking

P R O C E S S

• Computation with fixed 
data (no new input)

→

Knowledge acquisition

O U T P U T

• Capability emerges 
from internal 
restructuring

YOUR 
Photo
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Knowledge Acquisition in Human Consciousness  Dennett’s ‘Multiple Drafts’ Model

DENNE TT —  MULTIPLE  DRAFTS  MODEL GROKKIN G /  MACHI N E  LEARNI NG

Parallel processes generate competing drafts of content Neural network repeats multiple competing cycles

No Cartesian Theatre — no single place or moment where 
it “happens”

No single locus or moment of insight; progress is 
distributed across the network

Content wins by gaining influence — “fame in the brain” Generalizing circuit wins by coming to dominate the output

Sub-personal processing runs below awareness “Hidden progress” runs below the visible metric

The “moment” of consciousness is not a discrete event The “aha” is a threshold crossing, not an event

Caveat: this is a structural analogy, not a claim that models are conscious. Dennett, D. C. (1991). Consciousness explained. Little, Brown and Company.
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YOUR 
PhotoOpen questions

1
E F F I C I E N C Y

Grokking trades a data cost for a 
compute/time cost. Under what resource 
prices is this worthwhile?

2
E F F I C I E N C Y

What is the right metric: FLOPs per token, 
or FLOPs per unit of generalization? How 
would we even measure the second?

3
C O N S C I O U S N E S S

Does the Dennett analogy (winning draft 
from parallel competition with no central 
author) help demystify machine “insight”?

4
C O N S C I O U S N E S S

If we force generalization (e.g. Grokfast), 
are we optimizing cognition or losing what 
slow incubation provides?
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▪ My POSITION for Resource Optimization

▪ Humans are very good at learning

▪ Babies learn language long before they start to talk

⚫ Build vocabulary from  observing the effects of words

⚫ Watch parents, siblings do things (make tea, lay the table, shop)

⚫ Learn to walk and run by trial and error

⚫ Learn that different people use different behaviors, learn intention

▪ Once they have speech, they keep asking questions, for effect

⚫ Structure of conversation

⚫ Lots of data harvesting and knowledge acquisition

▪ Adults do this too..


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▪ My POSITION for Resource Optimization (2)

▪ The Learning of Skills and “muscle memory”

▪ Interesting that the GrokFast algorithm uses two learning speeds internally

⚫ Fast rewards are great in early stages of training (learns the training set)

⚫ Then during testing things seem to plateau  (slow evolution of weights)

⚫ But after many tests (including repeats) there is a sudden improvement

▪ Very like the effect of practicing (piano, rock climbing, Wordle)

▪ Or how sleeping on a difficult problem leads to enlightenment

⚫ (I go for long walks)

▪ Could it be that the left half of the brain does the sequence logic

⚫ While the other half of the brain handles the parallel stuff?

⚫ And dreaming might help…


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▪ Resource Optimization

▪ Data Harvesting
▪ Select only reliable & necessary data  (economical use)
▪ Convert and harmonize, group and compress data (save space)

▪ Knowledge Acquisition
▪ Use efficient algorithms and selective processing for analysis (< computing power)
▪ Pattern recognition, classify data, knowledge extraction (check: knowledge gained justifies the 

resources used)
 

 Both steps are highly interdependent and iterative. 

 A goal and manual intervention are required.

 Well, there are unsupervised learning methods.
 

Fritz Laux
Reutlingen 
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▪ Data Harvesting

▪ You need an understanding which data are necessary to acquire 
knowledge

▪ Collecting unnecessary data need additional storage

▪ Harvesting the wrong data increases processing costs and yields poor results

▪ Convert and harmonize, group and compress data → less storage space
 

 Apart for digesting the whole internet, ChatGPT uses  
click-worker for labeling information after a self-
supervised training. This improves learning results. 

⚫ The overall process is uneconomical

Fritz Laux
Reutlingen 
University

YOUR 
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▪ Knowledge Acquisition (with unsupervised learning)

▪ The learning can be misleading  
⚫ Finds correlations, not causal implications 

⚫ Results need to be interpreted with domain knowledge and crosschecked
 

 The results need human brain to become knowledge
⚫ ML can focus on the wrong things if the objective or data is misaligned

 Are 10 % sales increase good or poor? → depends on the competitors

 We need human intelligence to formulate meaningful 
and important goals

 We need human intelligence to check the results from 
unsupervised learning
 

Fritz Laux
Reutlingen 
University
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• (Brian) Grokking fast, Winning draft, Layers, Human consciousness 

• (Malcolm) Human learning, Data selection, Process selection  

• (Fritz) Avoid unnecessary data, Convert & Harmonize, Group & Compress 

STAGE IS YOURS
Examples, lessons learned, 

comments, positions, inquiries


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14

