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Hello world

• Raoul Grouls, data alchemist, https://the-pttrn.nl/


• Research @ HAN, ‘internal representations of the world in AI models’


• Teaching @ HAN, HU


raoul.grouls@han.nl 
https://github.com/raoulg
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Leerdoelen les 1
De student begrijpt: 

• Gestalt principles: proximity, 
similarity, enclosure, closure, 
continuity, connection


• preattentive processing (first 
200ms)


• five guidelines: show the data / 
reduce clutter / integrate text / 
avoid spaghetti / start with grey


• Wat de motivatie is achter een 
virtual environment


De student kan: 

• de gestalt principes & five 
guidelines toepassen op 
visualisaties


• een virtual environment 
activeren met rye


• nieuwe features extraheren met 
behulp van regular expressions


• Een script op de VM vanaf de 
terminal opstarten


• click gebruiken voor command 
line arguments bij een script


• begrijpt de opzet van een 
project (src folder, data/raw en 
data/processed, pyproject.toml, 
notebooks) en kan dit zelf 
opzetten


• kan een eigen git-repo maken


• Regular expressions toepassen:


• start ^


• end $


• or: [Bb]


• ranges [a-zA-Z]


• any char .


• zero or more a*


• one or more a+


• not in range [^a-z]


• shortcuts (\w, \s, \d)


• lookbehind (?<=...)


• lookahead (?=…)



Wiskunde

Communicatie

Code



Business probleem

Wiskundig probleem

Implementatie 
probleem

Communicatie 
probleem Data science project
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Homo Fabulans



The first technology



Stateful communication
The mathematical theory of communication, Shannon [3]

The transducer (encoder/decoder) 
can be described by two functions:








Where  is the th input,  is the 
state of the transducer, and  is the 
output signal.

yn = f(xn, αn)

αn+1 = g(xn, αn)

xn n αn
ym



A single bit of information lands differently, depending on state α





Homomorphism

• A homomorphism is a mapping that preserves algebraic structure between 
domain and range


• ϕ(x ⋆ y) = ϕ(x) ⋆ ϕ(y), ∀x, y



Homomorphism

• For example, lets take 


• 


• , the set of integers modulo 3 


• ,  


• 


•  is a homomorphism between  and  for addition because the structure 
that matters is preserved.

ℤ = {…, − 2, − 1,0,1,2,…}

ℤ3 = {0,1,2}

ϕ : ℤ → ℤ3 ϕ(x) = x mod 3

ϕ(5) + ϕ(7) = ϕ(5 + 7) = 0

ϕ ℤ ℤ3



Reading is a homomorphism between ideas



Laws of physics are homomorphic to the structure of the real world



Some maps are less useful…



…than others



Models don’t need to be “correct” to be useful or insightful.  
Just homomorphic enough

Model of the Earth, Leonardo Da Vinci





Gestalt principles



Preattentive processing



Five guidelines

0.  Avoid spurious correlations


1. Show the data


2. Reduce the clutter


3. Integrate graphics and text


4. Avoid the spaghetti chart


5. Start with grey



The distance between Saturn and the Sun
correlates with

Google searches for 'how to make baby'

The average distance between Saturn and the Sun as measured on the first day of
each month · Source: Caclculated using Astropy
Relative volume of Google searches for 'how to make baby' (Worldwide),
with quotes) · Source: Google Trends
2004-2023, r=0.967, r²=0.935, p<0.01 · tylervigen.com/spurious/correlation/1522
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Regular Expressions





Introduction regular expressions

• Regular expressions (regex) are a powerful tool for matching patterns in text.


• Used for searching, editing, or manipulating text and data.


• Use https://regex101.com/ to develop and test your regexes


• LLMs are pretty good at creating and explaining regexes.


• https://www.alf.nu/RegexGolf if you like some puzzles

https://regex101.com/
https://www.alf.nu/RegexGolf


Basic symbols

• ^ (Start): Matches the start of a line.


• $ (End): Matches the end of a line.


• . (Any Char): Matches any character except a newline.


• Example: To match any line that starts with "A", we use `^A`



The OR operator and Ranges

• [Bb] (Or): Matches either "B" or "b".


• [a-zA-Z] (Ranges): Matches any letter, regardless of case.


• [0-9]: matches any number from 0 to 9 

Example:


• To find any line that starts with a lowercase letter or number, use `^[a-z0-9]`



Quantifiers

• a* (Zero or More): Matches zero or more occurrences of "a".


• a+ (One or More): Matches one or more occurrences of “a".


• a{3} (Exactly Three): Matches exactly three occurrences of "a".


• a{2,5} (Two to Five): Matches between two and five occurrences of “a".


• Example: Combined with ranges: `[a-z]+`


• To match a string that contains four to six a’s in a row, use `a{4,6}`



Negation and Shortcuts

• [^a-z] (Not in Range): Matches any character not in the range "a" to "z".


• Shortcuts:


• \w (Word Char): Matches any word character (letter, number, underscore).


• \s (Whitespace): Matches any whitespace character (space, tab, newline).


• \d (Digit): Matches any digit.


• Question: How to find lines not starting with any lowercase letter?



Lookaround

• Lookahead (?=...): Matches a group after the main expression without 
including it in the result.


• Lookbehind (?<=...): Matches a group before the main expression without 
including it in the result.


• Example: To find words directly after a colon without including the colon, use 
`(?<=:)\s*\w+`


• Question: what does the \s* do?



Combining everything

Message format:


•  [11-01-2022 08:05:25] ~Raoul: Ah


• Can you explain what the other 
formats should be, as defined by 
the regexes?



Improving with chatGPT
[…] this is the dataformat, […] this the regex, can you improve it?

\[([0-2]?\d|3[01])-(0?\d|1[012])-(\d{4}) ([01]?\d|2[0-3]):([0-5]?\d):([0-5]?\d)\]


This regex breaks down as follows:


• ([0-2]?\d|3[01]): Matches days from 1-31, allowing for a leading zero.


• (0?\d|1[012]): Matches months from 1-12, also allowing for a leading zero.


• (\d{4}): Matches any four digits for the year.


• ([01]?\d|2[0-3]): Matches hours from 0-23, with optional leading zero.


• ([0-5]?\d): Matches minutes and seconds from 0-59, with optional leading 
zero.


