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| appreciate the clarity with which these authors present the problem of thermodynamic control and the role of information
dynamics in living systems. If the reality of physical phenomena is dependent upon the act of observation, as suggested
by modern quantum theory, then the stability and survival of these observing living systems that actualize that reality
could have broad implications for all of Science. Additionally, a grounding of a quantitative metric for meaning in the
context of the continued existence of the living systems provides another dimension to the analysis that has not previously
been available in scientific investigations.

The authors are completely correct in their assessment that AF ~ A®. This notion has also been the foundation of the
important work of Karl Friston in his Free Energy Principle. The great work of Giulio Tononi describing an Integrated
Information Theory of Consciousness (also designated as @) has similar ideas. The key to thinking about this relationship
between AF ~ A® is finding a methodology for the determination of information usefulness and the process of energy

qualification in general. Such a methodology is critical for the future development of a framework for a theoretical biology.

Living systems utilize their unique experiential process to deconstruct information concerning the state of matter and
energy within their biocontinuum (external and internal to the organism). The perceived information that constitutes a
surprisal then triggers the adaptive mechanisms of the organism driven by the energy tensions of the natural
nonequilibirum conditions of the living system. Therefore, this surprisal information is considered useful and is translated
into actionable meaning for the objective of stabilizing and sustaining the living system. The coherency of the total system
created by the integrated cohesion of system processes reduces the degrees of freedom of the system as a whole and
limits entropy excursions. The details and proposed mathematical framework for this experiential process and translation
to useful, meaningful information are presented in the following publications.

Experiences in the Biocontinuum: A New Foundation for Living Systems. 2020; Cambridge Scholars Publishing.

Newcastle upon Tyne, UK, Richard L. Summers, ISBN (10): 1-5275-5547-X, ISBN (13): 978-1-5275-5547-1

Summers RL. Entropic Dynamics in a Theoretical Framework for Biosystems. Entropy. 2023; 25(3):528.
https://doi.org/10.3390/e25030528

Summers, RL. Methodology for Quantifying Meaning in Biological Systems. WASET: International Journal of
Bioengineering and Life Sciences 2023;17(1):1-4.

Qeios ID: 6X6AWW - https://doi.org/10.32388/6X6AWW 1/2


https://www.qeios.com/profile/34008

Q Qeios, CC-BY 4.0 - Review, June 19, 2023

Summers, RL. Lyapunov Stability as a Metric for the Meaning of Information in Biological Systems. Biosemiotics 2022.

https://doi.org/10.1007/s12304-022-09508-5

Summers, R. Quantifying the Meaning in Biological Systems. ICMB XVI 2022 International Conference on Mathematical
Biology Prague, Czechia; Conference Proceedings #26, 78-81.
Summers, R. Quantifying the Meaning of Information in Living Systems. 2022 Academia Letters, Article 4874.

https://doi.org/10.20935/AL4874. 1.

Summers, RL. The imperative of self-reference in a theoretical framework for biology. 2021 Academia Letters, Article

1093. https://doi.org/10.20935/AL1093.
Summers RL. An Action Principle for Biological Systems. J. Phys.: Conf. Series 2021, 2090 012109.

Summers, R. L. Theoretical biology: Describing life with mathematics. Research Features, 147; 2023. Available

at:10.26904/RF-147-4433443158

Qeios ID: 6X6AWW - https://doi.org/10.32388/6X6AWW 2/2



	Review of: "Thermodynamics, Infodynamics and Emergence"

