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The Foundational Question of Reality

The Simulation Hypothesis proposes that an advanced civilization equipped with immense
computing power could simulate a universe with such fidelity that its conscious inhabitants
would be entirely unable to distinguish the simulation from base reality.




The Infinite Compute Roadblock

A primary critique against the Simulation Hypothesis relies on computational infeasibility.
Simulating the continuous, quantum-mechanical mechanics of an entire universe down to the
Planck scale would hypothetically require a computer larger than the universe itself.

The Problem: Continuous Infinite Continuum The Requirement: Finite Computational Limits




Information Physics: The Paradigm Shift

Rooted in John Archibald Wheeler's ‘It from bit' paradigm, theoretical physics is converging with network
infrastructure. Physical spacetime geometry is no longer viewed as fundamental, but as derived from information.

Classical Physics > Quantum Mechanics » Information Physics
Matter as Fundamental Probability as Fundamental Computation as Fundamental

|
‘ ( "TNQG and PTCP provide the exact mathematical W T
L blueprint a simulated reality might use." J




The Operating System of Reality

A computational framework weaving continuous reality from discrete information.

Discrete

The Rendering Engine: Computable States

Tensor-Network Quantum Gravity (TNQG)

Derives continuous gravity and spacetime
from discrete computable states.

Continuous Spacetime
& Gravity
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Dimensional Complexity

The Storage Solution: Compression

Predictive Tensor Control Plane (PTCP)

Compresses immense dimensional complexity
into bounded memaory limits.

Bounded
Memory Limits




TNQG: A Discrete Computational Ontology

Classical Physics: Continuous Reality TNQG Framework: Discrete State Space
» Smooth, infinite continuum - Finite, regulated ensemble of tensor networks
+ Non-computable at absolute scale « Replaces infinite continuum with a computable

architecture

By explicitly adopting a discrete ontology, TNQG provides the exact mathematical
scaffolding a Simulator would require to code the foundational layer of reality.
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Spacetime as a ‘Rendered’ Observable

In TNQG, distance and gravity are not fundamental realities. They are reconstructed algorithms.
Distance between two points is mathematically derived as an inverse function of their
underlying entanglement capacity.

Low Entanglement Entanglement Capacity Increases Maximum Entanglement



The ‘Engine Logic’ of the Universe

Video Game Engine TNQG Mechanism

Distance and geometry are derived observables Gravity and geometry are reconstructed on the fly
calculated on the fly by backend relational data. based entirely on informational entanglement.




The Multi-Dimensional Storage Crisis

Tracking the multi-dimensional state of every particle—bandwidth, energy, telemetry, position—creates
an exponential explosion of data. Critics argue this permanently shatters any hardware memory limit.




PTCP: Overcoming the Memory Constraint

PTCP utilizes a Pattern-of-Life Tensor Train (POL-TT) density model. It mathematically proves that
hyper-dimensional global telemetry can be compressed into bounded probability tensors.

Storage requirements drop exponentially, bounding an infinite reality into a manageable computational footprint.
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The ‘Lazy-Loading’ Universe

A Simulator does not need infinite memory to track exact physical states at all times. By storing
compressed Tensor-Train approximations of probability fields, the system effectively ‘lazy-loads’ exact
physical realities only when a subsystem is locally observed or queried.

Insight: This provides a computational explanation for the quantum measurement problem. "
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Information and energy do not traverse the universe randomly. PTCP utilizes risk-aware

imiza

Geodesic Routing & Opt

geodesic routing, driven by Conditional Value-at-Risk (CVaR) optimization.

optimized algorithmically for efficiency.
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This aligns perfectly with the physics concept of the ‘Path of Least Action

Takeaway
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Quantifying “Glitches in the Matrix” = . = .
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PTCP models security anomalies : / ‘SE&&# N
through the D_topo defect score. -. A‘%\“ f &N~
Structural defects, lateral cyber- L L7 M\- AEE:,_;E D
movements, or systemic failures .~ =] | A\ TR
s (A m | Saye ’ ." I.. N
A

manifest as massive gradients in
localized graph-curvature and
cut-structure shifts.

Takeaway: Anomaly detection in the PTCP control plane operates exactly
like detecting a localized structural glitch in a simulated reality.




The Simulation Theory Translation Matrix

Simulation Theory Concept

TNQG / PTCP Mechanism

Analytical Alignment

Pixelated / Quantized
Base Reality

Discrete Tensor Network
Ensembles (G_k)

Replaces an infinitely smooth
continuum with finite, computable
graph arrays.

Rendering Engine /

Operational Reconstruction

Geometry and gravity are
mathematically derived ‘on the fly’

Engine Logic Algorithm from entanglement data.
i POL-TT Demonstrates that an exponential
RAM / State Storage Limits (Tensor Train Compression) unwersg ;Et;etéa; E?n g;':l;ked via
: e g : : Particles/data traverse the universe
Physics Optimization / Geodesic Routing w/ : : g
Path of Least Action CVaR Optimization SENERTI LN e 2 e

risk-aware paths.

Glitches in the Matrix

Discrete Curvature
Deformations (D_topo)

Structural defects in reality can be
quantified as massive gradients in
localized curvature.




The Objective Verdict

Why It
Contributes
Validates Plausibility

TNQG and PTCP supply the
exact algorithmic efficiency
and theoretical syntax
required to mathematically
run a universe on a computer.

Why It Does
Not Prove
Lacks Ontological Certainty
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Providing the means to
simulate a universe does
not prove the universe is

a simulation.

Why It Does
Not Disprove

2 3%

The frameworks contain no
mechanics that contradict
the Simulation Hypothesis

or demand an infinite
continuum.




The Boundaries of the Blueprint

These frameworks represent human attempts to model reality mathematically. A
model fitting our observations proves the universe is mathematically describable,
not that it is artificially simulated by a higher intelligence.
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"The geometry dictionary
should be treated as a
modeling assumption to be
tested, not as a theorem."

— TNQG Manuscript
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"No physical AdS/CFT
equivalence is assumed.”
— PTCP Manuscript
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The Blurring Line Between Reality and Algorithm

The convergence of physics and computational networking in TNQG and PTCP successfully
defeats the “computational limits”" argument against Simulation Theory.

While they do not objectively prove the existence of a Simulator, they definitively prove that a
computational universe is mathematically coherent, efficient, and bounded.



