The Substrate of
General Intelligence

A Postdoctoral Analysis of PTCP and
TNQG Integration for AGI Evolution.

Focus: Cognitive Topology, Substrate Routing,
and Holographic Alignment.

- 2\ A \‘. ot +T — |
’ o P oaW. 3 /
e 2 E f ‘
J ¥ |
\J \ 1
. . P : \ f
7 \ ¢ b
4 4
A i
\ \
| 2
\ » 4y
A . A
oSN AN X /
N | N \/\ iy \
\ X 'l \1/
v \ \ ’ A A I
L N X
\ ' TN
\ Y Al | i e
Al - / \
\
J \ X / >,
N\ Y /
A
/
\
\
f




Planetary-scale cognition breaks discrete hardware architectures

The Illusion
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Narrow Al: Exists on single hardware < Distributed AGI: Spans thousands of nodes, demands
units, relies on standard backpropagation. continuous, real-time topological updates.
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AGI requirements

AGI| models require continuous,
low-latency parameter synchronization
across vast logical topographies.

Classical limitations

Classical network routing protocols are
fundamentally insufficient for continuously
learning, self-modifying intelligence.

Systemic failures

The resulting bottlenecks: Catastrophic
forgetting, fragile alignment, and
unscalable internal communication routing.




Evolving from rigid networks to a continuous cognitive manifold

! ] The AGI Evolution

Holographic Cognitive
Infrastructure
(Macroscopic geometry emerging

Monolithic & Discrete

(Fixed IP addresses,
physical data silos).

from microscopic entanglement).

Architecture
Type

Heuristic Algorithms - Geometric Geodesics
SN (Thoughts flow through a predictive,

Standard packet routing,
( P 2 risk-aware topological space).

rigid MoE paths).

Routing
Logic

Software-layer : Topological Alignment
Guardrails ' o (Automated structural quarantine
(Fragile, reactive rulesets). > via curvature scoring).

Alignment
Mechanism




The AGI Translation Matrix: Bridging hardware and thought

Physical / Network Concept (TNQG/PTCP) AGI / Cognitive Science Equivalent Architectural Benefit

To build a planetary intelligence, we must perceive compute clusters
not as hardware units, but as a biological organism.




Meta-awareness of the physical infrastructure

Network Telemetry
(Bandwidth, Jitter)

Cognitive Load

(Compute, Memory, Sparsity)

Allows meta-awareness of the
intelligence's physical state.
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The dual engines of the Holographic Cognitive Infrastructure

The Left Engine The Right Engine

TNQG (Tensor-Network Quantum Gravity) PTCP (Predictive Tensor Control Plane)
Function: Defines the Geometry of Thought. Function: Orchestrates the Cognitive Load.
Mechanism: Models the distributed compute substrate Mechanism: Manages high-dimensional tensor-train
(trillions of parameters) as a quantum tensor network. telemetry to securely compress, predict, and route
Macroscopic physical geometry emerges directly from activations across the TNQG geometry.

. task-based entanglement.




Physical distance driven by conceptual relevance

Entanglement Semantic Correlation / Self-organizes data structurally
Capacity (s,) Attention Weight based on conceptual relevance.

In TNQG, graph distance is entirely a
function of entanglement capacity. High

entanglement creates short physical
distances in the emergent network
geometry.




Visualizing Semantic Entanglement in TNQG

Step 1: Initial Geographic Grid

Sub-Network B
(Spatial Reasoning)
1

Sub-Network A
(Vision)

Step 2: Frequent Interaction & High

Entanglement Capacity (s,)

Sub-networks frequently interact. The TNQG
dictionary assigns this bond a high entanglement
capacity (s,).

Step 3: Physical Warping & Topological Folding

The AGI physically groups correlated cognitive
tasks closer on the hardware substrate, minimizing
latency and maximizing cohesive reasoning.
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Pattern-of-Life Tensor Train

(POL-TT)
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Into a manageable memory block.
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An AGI’s ‘Pattern-of-Life’ represents its

healthy,
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operation across all datacenters. Tracking this
without dimensionality explosion is the

primary orchestration challenge.
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State compression bounds the dimensionality of self-awareness

e e Hyper-dimensional
S . —— Telemetry State
o (Millions of variables)

Tensor Train (TT)
Decomposition

—— Internal ranks bounded: 7, < Timaz
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Storage requires only O(dnr?).

This bounded-memory estimation grants continuous meta-awareness of computational health without catastrophic dimensionality explosion.



Navigating the cognitive manifold with risk-averse precision

Geodesic Network Routing MoE Token / Activation Routing Ensures fast, risk-averse internal

dialogue within the model.

Modern AGI candidates
utilize sparse Mixture
of Experts (MoE).
Experts (MoE).

Routing a token
(‘thought’) to the
correct expert must
be treated
mathematically as
network packet
routing.




Risk-Aware MoE Routing via bounded actuation

High probability of
tail-end latency/bottleneck

Target Expert

By incorporating Conditional Value-at-Risk (CVaR), PTCP routes workflows to strictly avoid catastrophic
logical bottlenecks. This guarantees smooth reasoning streams even under immense parallel load.



The physical manifestation of AI alignment and safety

Cyberattack / Topology Hallucination / Misaligned Rogue Provides a physical, structural
Deformation mechanism for automated Al align.

A misalighed goal or
adversarial cognitive
loop is not just a
software error—it is

a sudden, physical
deviation from the AGI's
learned Pattern-of-Life.
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Structural Quarantine: An automated AGI immune response

(Deformation)

(Alert)

(Isolation)

A

Deformation / > Diopo Spike ~ » Structural Quarantine

1
CRITICAL THRESHOLD

Deforraformation Diopo Spike Structural Quarantine
(Deformation) (Alexrt) (Isolation)
A semantic hallucination physically Overarching PTCP control plane detects Bounded, automated quarantine isolates
deforms cognitive geometry. severe shifts in Ollivier-Ricci curvature. the defective cognitive node before the

global state is polluted.




Telemetry <>  Cognitive Load —>  Meta-awareness

Entanglement <> Semantic Correlation —> Structural Organization

POL-TT <> Baseline Rhythm —> State Compression

Geodesic Routing <> MoE Token Routing —+> Risk-averse Dialogue

Topology Deformation <> Rogue Goal —> Automated Alignment

Physical networks and cognitive workflows are no longer separate
domains. They are a single mathematical continuum




The architectural blueprint for an AGI organism

Geometric Intelligence: —>
TNQG defines the spatial
relationship of cognitive

"8G W\ < Orchestrated Thought:
\Y PTCP compresses, predicts,
and secures sparse

concepts based on activations across the
semantic entanglement. topography using bounded
geodesics.

Topological Homeostasis: Alignment is transformed from a fragile
software ruleset into an unbreakable law of network physics.

The evolution of AGI requires hardware and software to act as a unified,
self-organizing organism. This is the substrate for that evolution.
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