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Abstract:

The Scientific Metastructure Theory is a novel conceptual framework that unveils the intricate interplay
temporal selection process across diverse scales and systems within the universe, explaining its
metastructure scientifically. This theory redefines life as a dynamic process wherein biological and
artificial machines actively contribute to universal entropy increase through the consumption and re-
consumption of energy and matter. Through iterative consumption and accumulation, these machines gain
complexity, efficiency, and adaptability. The temporal selection process emerges as a driving force,
favoring complex machines capable of maximizing resource acquisition, driving increase in universal
entropy. This selection process operates universally, shaping not only biological evolution but also atomic
and chemical interactions, technological advancements, societal structures, and even religious systems.
Also presenting a mathematical framework, this paper provides a structured understanding of how
biological and artificial machines contribute to entropy increase through compounded complexity-driven
temporal selection. Through diverse examples, the theory's principles are illustrated across scales, offering
a unified perspective on the scientific metastructure of reality.

1. Definitions:

a. Life: Life is the intricate process through which machines, both biological and artificial, actively
contribute to the advancement of universal entropy. This entails the consumption and re-consumption of
energy and matter, making all life forms agents intricately involved in the continuous transformation of
resources, leading to increased entropy within the universe.

b. Matter & Machines: The universe is delineated into two fundamental dimensions: the static dimension
of inanimate matter and the dynamic dimension inhabited by living and animate entities termed
"machines." Machines are intricate systems that utilize various forms of energy to execute functions,
converting inputs into outputs through controlled processes, involving motion, energy transformation, and
information manipulation. All life forms are essentially biological machines, created by nature or the
universe.

¢. Consumption: Consumption is the interactive process through which machines, biological and
artificial, acquire and utilize external resources, such as energy and matter, sustaining their functioning
and objectives. It encompasses intake, conversion, and incorporation of resources, facilitating energy and
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matter exchange among machines and their environment, contributing to the cumulative increase in
universal entropy.

d. Compounding: Compounding creates complexity. It signifies the accumulation of energy, matter, and
information within machines due to successive consumption iterations. This iterative accumulation leads
to increased complexity, enriching machine functionalities and interactions. Compounding's effect
accelerates the manifestation of complexity in the dynamic dimension of the universe, efficiently
contributing to the swift increase of entropy.

e. Temporal Selection Process: The temporal selection process embodies the preference for and
proliferation of complex machines within the dynamic dimension of universe. Complex machines, arising
from compounded interactions, possess heightened energy/matter manipulation capabilities. This selection
process favors machines with enhanced complexity, efficiency, and adaptability, for the aim of accelerating
universal entropy increase. The interplay between compounding, complexity, and the temporal selection
process drives the universe's dynamic evolution, fostering continuous change and progress.

2. Evolution by Temporal Selection Process :

The Scientific Metastructure Theory delves into the profound concept of Evolution through the Temporal
Selection Process — a mechanism that guides the unfolding of the universe's dynamic dimension. This
intricate dance of compounding, complexity, and the limited resources inherent to the universe's static,
inanimate dimension propels us on a journey to amplify entropy. Imagine the dynamic dimension as a
bustling arena where an array of machines, ranging from rudimentary to exceedingly intricate, partake in
an ongoing cycle of consumption and re-consumption. This cycle involves the acquisition and utilization
of external resources, like energy and matter, to fuel their operations. As these machines engage in
successive cycles of consumption, the principle of compounding takes the stage. This leads to the
accumulation of energy, matter, and information within these machines, endowing them with greater
complexity and functionality.

At the heart of this progression lies the finite availability of resources within the universe's static, inanimate
dimension. It's akin to a grand competition, reminiscent of the well-known natural selection process. Here,
the spotlight falls on complex machines — products of repeated compounding and masters of energy and
matter manipulation. They're better equipped to secure the limited resources needed for their continued
existence and evolution. Their efficiency and adaptability provide a significant edge, much like survival
of the fittest in the biological world. While sharing similarities with natural selection, which shapes living
organisms' traits for adaptation, the Temporal Selection Process works across the spectrum. It applies
universally, spanning biological organisms, societies, diverse species, and a wide array of machines and
systems. It's an orchestra that plays across all scales—right from the tiniest building blocks of existence
to the intricate tapestry of societal structures.

As complex machines outshine their simpler counterparts in the race for resources, a scenario akin to
natural selection unfolds. Machines adorned with intricate designs thrive, while those of simpler
composition struggle to secure the necessary resources for their progress. This unfolding narrative
gradually fades out the simpler machines, allowing the more intricate ones to reign supreme. At the core
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of this journey is the augmentation of entropy—a driving force in the universe. Entropy, often thought of
as the measure of randomness and disorder, finds its crescendo as complex machines orchestrate the
consumption and transformation of resources. In their dance of intricate actions, they contribute to the
universal goal of increasing entropy.

3. Mathematical Framework for Temporal Selection Process

In the quest to understand the intricate interplay in the Scientific Metastructure Theory, I present a
mathematical framework that captures the essence of the Temporal Selection Process. This framework
sheds light on how machines, both biological and artificial, contribute to the dynamic evolution of the
universe by actively increasing its entropy. We'll break down the framework step by step, ensuring clarity
and accessibility for readers of various backgrounds.

1. Complexity and Success

At the heart of the Temporal Selection Process lies the concept of complexity (C) , the measure of intricacy
and capability within machines. Imagine complexity as the 'power' a machine possesses — the higher the
complexity, the more adept the machine is at acquiring and utilizing resources. Think of it as someone
having an extensive toolkit to tackle various challenges. We express this as:

[ =f(O)]

Here, (S) represents the selective advantage gained by a machine, a function ((f)) of'its complexity ((C)).
A more complex machine enjoys a higher selective advantage, which translates to a greater ability to
succeed in the competition for resources.

2. Resource Allocation

The acquisition of resources ((R)) is pivotal for a machine's progress and contributions to entropy
increase. This resource allocation is akin to an 'income' that a machine generates through its selective
advantage. To quantify this relationship, we introduce the following equation:

[R _ Rtotal ]
T 14e kG0

In this equation, (R, ) denotes the total resources available in the universe, and (k) is a factor that
governs the sensitivity of resource allocation to the machine's selective advantage. The term (S,)
represents a threshold complexity, signifying the point at which a machine starts significantly acquiring
resources. This equation captures the essence of how machines with higher selective advantage secure a
larger share of available resources.

3. Contribution to Change

A machine's actions contribute to the universal change, or entropy, by capitalizing on its complexity and
resource allocation. This is an essential aspect of the Temporal Selection Process. We express this
contribution ((H,ontribution)) @S:

R

S Efﬁciency]

[H contribution =
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Here, (Efficiency) represents the machine's efficiency in converting resources into changes in the
universe. Just as complex machines are better equipped to acquire resources, their efficiency allows them
to effectively utilize these resources to drive changes that contribute to increased entropy.

4. Growing Over Time

As the universe evolves over time, machines become more capable due to interactions, adaptations, and
experience. This phenomenon of growth in complexity ((C)) over time ((t)) is expressed through the
equation:

[Snew = Sinitial + AC - t]

In this equation, (S,.,) represents the updated selective advantage, (Si,ia) 1S the initial selective
advantage, and (AC) represents the increase in complexity due to compounded interactions. As machines
accumulate experiences and interactions, they enhance their complexity, leading to greater selective
advantage and resource acquisition.

4. Examples of how the Temporal Selection Process operates on different scales, from micro to macro
1. Atomic Interactions :

At the atomic level, the Temporal Selection Process is evident in crystal formation. As atoms accumulate
and arrange in specific patterns, they form a crystal lattice. This process involves energy exchanges as
atoms bond together, releasing energy during bond formation and absorbing energy during bond breaking.
These interactions lead to increased structural complexity, resulting in the growth of a crystal. The energy
exchange in the form of heat corresponds to entropy changes in the system. Other prominent and relevant
examples are fusion and fission.

2. Enzyme-Substrate Interactions :

In enzymatic reactions, enzymes interact with substrates in a highly specific manner. Enzymes possess
active sites that fit precisely with substrates, allowing for chemical transformations. This interaction
involves molecular rearrangements and energy transfers, often leading to the breaking and formation of
chemical bonds. The energy transfers correspond to enthalpy changes, and the dynamic nature of the
interactions leads to an increase in system entropy.

3. Chemical Reactions :

Chemical reactions involve the breaking and forming of chemical bonds between molecules. As reactants
transform into products, energy is exchanged through these bond changes. The complexity arises from the
multiple steps and intermediates involved in a reaction mechanism. The breaking and formation of bonds
involve energy transfers, leading to an overall change in the system's energy content. This energy change
corresponds to enthalpy changes and, when combined with temperature effects, contributes to increase in
entropy.
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4. Biological Evolution :

The Temporal Selection Process in biological evolution involves the compounding of genetic changes over
successive generations. Mutations, recombination, and natural selection drive the accumulation of genetic
diversity within populations. This genetic diversity leads to the emergence of complex traits that enhance
an organism's fitness. The increased complexity in traits is linked to resource consumption, reproduction,
and ecological interactions, all contributing to increasing entropy within ecosystems.

5. Technological Advancements :

In technological evolution, the Temporal Selection Process operates through the accumulation of
innovations and advancements. These compounding technological changes lead to the creation of complex
machines and systems. As these machines operate, they consume energy and transform it into useful work.
The energy consumption contributes to entropy production, as some energy is inevitably lost as waste
heat. The preference for complexity and efficiency in technology aligns with the theory's principles of
compounding, complexity, and the universal drive to increase entropy.

7. Societal Structures :

Within societies, the Temporal Selection Process operates through the accumulation of knowledge, culture,
and technological advancements. Complex societal structures emerge through successive iterations of
innovations and organization. These structures involve resource utilization, economic transactions, and
interactions among individuals. The intricate societal interactions, driven by accumulated knowledge,
correspond to increased energy consumption and entropy.

8. Economic Markets :

Economic systems demonstrate the Temporal Selection Process through the development of complex
market dynamics. Businesses adapt and innovate to gain competitive advantages, resulting in the
compounding of market strategies. These dynamics drive economic transactions, resource allocation, and
energy consumption. Economic transactions involve the exchange of goods and services, leading to
entropy production as resources are utilized and transformed. The complex interactions and resource
utilization in economic markets align with the theory's principles of compounding, complexity, and the
increase of entropy.

9. Ecological Niches :

The Temporal Selection Process operates within ecological niches through species' adaptations. Over time,
species accumulate genetic changes that lead to specialized traits and behaviors. These adaptations
enhance interactions with other species and energy flows within ecosystems. Complex ecological
interactions involve energy exchanges, nutrient cycling, and predation, all of which contribute to entropy
production within ecosystems. The ecological evolution and energy transfers within niches align with the
theory's emphasis on complexity, compounding, and the universal goal of augmenting entropy.

10. Religious Systems :

Embedded within the expansive tapestry of the Temporal Selection Process, religious systems emerge as
extraordinary vehicles for propelling the universal drive towards heightened entropy. As beliefs and rituals
evolve intricately over time, religious systems vividly exemplify the very core of the compounding
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complexity inherent in the theory. This evolutionary journey takes tangible form through the dissemination
of religious ideologies and the intricate choreography of rituals, both of which demand the expenditure of
energy and resources—a fundamental facet of the process. Here, the principle of selecting for complexity
and adaptability finds a vibrant manifestation. Across generations, it's evident that intricate ideas and
practices tend to flourish, mirroring the way complex machines carve their niches in diverse environments.
This convergence aligns seamlessly with the central tenet of the theory — compounded complexity-driven
temporal selection—as religious systems continue their evolution to harmonize with the evolving human
experience. Interestingly, the process also extends to the realm of survival of religious system over time.
Just as complex machines hold the edge in a competitive landscape, religious systems that have
compounded their complexity tend to thrive, surviving the test of time. The interplay between the
Temporal Selection Process and religious systems is a testament to its universality and its profound role
in shaping diverse facets of existence. Within the broader narrative of the Temporal Selection Process,
religious systems provide not only a mirror to its principles but also a spotlight on its relevance to deeply
ingrained aspects of human culture and understanding. Just as complexity-rich machines rise to
prominence, religious systems demonstrate their resilience and adaptability, ultimately enriching the
multifaceted tapestry of the theory.

Thus, we can conclude that the Temporal Selection Process operates across scales, from the microscopic
to the macroscopic to even religious. These examples highlight how the theory's principles of
compounding, complexity, and entropy increase apply to various systems and contexts, contributing to our
understanding of the scientific metastructure of reality.
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