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Descriptions of problems (including 
words, images and numbers)  led to:

Hypertext and the World Wide Web (that can 
be represented in graph form) (Vannevar 
Bush, Ted Nelson and Tim Berners Lee)

Neural Networks (McCullough and Pitts)

Causal Diagrams with Systems Dynamics (and 
other simulation) Models (Jay Forrester)

Graphs and Hypergraphs (Claude Berge)







Modelling the World

1. Traditional environmental modelling: Equations, differential and partial 
differential equations, other deterministic or stochastic numerical approaches

2. Multi-dimensional modelling: Introducing words (linguistic  simulations using 
expert systems) and pictures (cellular automata and agent based modelling)

3. 1. and 2. were the Logic components in modern software architectures to solve 
problems

4. Sensors provide now abundant data suggesting machine learning aproaches

5. New interfaces via augmented and virtual reality sugeest new input, out and 
interaction modes

6. Verbal descriptions of problems are common to all these approaches. They are 
also the basis of Generative AI


