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Abstract  
The proposed presentation/paper will describe and demonstrate the roots of feedback and several related 
systems and cybernetics concepts in the analog computing paradigm. Analog computing, a computing 
paradigm alongside digital and quantum computing, is experiencing a comeback due to its conceptual 
proximity to neural-network-based AI, its potential to sustain growth in computational power as digital 
computing is approaching the limits of Moore’s Law, as well as due to its potentials with regards to energy 
efficiency and cybersecurity. The dominant application area of analog computing is the simulation of 
dynamical systems based on the solution of differential equations. This, in turn, is based on a feedback 
technique first described by James Thompson in 1876 in the UK, then implemented in Vannevar Bush’s 
Differential Analyzer around 1930 at MIT, followed by an unsuccessful attempt at a first electronic 
implementation by Norbert Wiener around 1935 at Tsinghua University in China. After World War II, 
electronic analog computing became the dominant computing approach until the digital computing 
paradigm supplanted it in the 1970s. Feedback, along with systemic closure and Eigenbehavior, is a central 
concept in cybernetics. It is applied and harnessed in first-order cybernetic control systems and drawn upon 
in second-order cybernetic narratives on self-organization and identity. However, the roots of these 
concepts in early analog computing have been largely forgotten today. The proposed presentation/paper 
aims to rekindle an awareness of these origins and of the potential of analog computing in contemporary 
systems and cybernetics discourse. Its theoretical section will explicate the cybernetic understanding of 
feedback and related concepts in their historical context and in relation to their origin in analog computing. 
Based on that, its practical section will offer an explanation and a live implementation and demonstration 
of a dynamical systems model based on an educational analog computer recently co-designed by the 
presenter/author. 
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Note 
I propose to give a live technical demonstration of the role of feedback in the analog-computer-based 
simulation of dynamical systems as a part of my conference presentation, if possible. This would take about 
45mins plus Q&A. Happy to discuss. 
 


