THE GEOMETRIC SHIELD

PTCP and TNQG as the Ultimate Paradigm in Cybersecurity.

A Postdoctoral Analysis.
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Semantic cybersecurity
is terminally obsolete.

The future requires translating defense from A cyberattack is no longer a line of malicious
a software-logic problem into a problem of code. It is a measurable gravitational deformation
quantum-inspired geometric topology. in the network’s telemetry manifold.
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Al-Driven Polymorphism

Classical cybersecurity (Firewalls, IDS, XDR) relies on Signature-based defense fails
"understanding” payloads. This is a perpetually losing battle. against dynamically
# H generated, unknown zero-day
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exploits and state-sponsored

APTs.
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The PTCP Framework:
Treating the network as a

self-defending organism
retorn sopdic 33-4far = soyespac, Eocllcmic 8; gﬁverned by Sthtural thSiCS

Semantic Inspection: Searching for
malicious logic in an encrypted
ocean.

Structural Physics: Monitoring the
fundamental geometry of network
interaction.




The PTCP Foundation: Pattern-of-Life Tensor Train (POL-TT)

PTCP discretizes global telemetry states and compresses hyper-dimensional data into

a probability tensor.
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Petabytes of Global Telemetry: —
Bandwidth, Jitter, Auth Failures,
Queue Depth
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Funnel of Compression

Bounded memory
footprint: 0(dnr~2)
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Compresses the exponential state
space, creating a real-time
mathematical understanding of the
network's behavioral baseline.
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Wire-Speed Edge Defense

Because POL-TT maintains the /| N
network’s baseline in bounded A A A

(7)) O(dnr?) memory, threat | I R

‘T detection no longer requires | - &' B
centralized cloud servers. -

Intelligence is pushed natively
i@} to the infrastructure itself
(Leaf switches and DPUs).

—~  Eliminates SIEM alert fatigue
@4\ and enables instantaneous
'Lﬂ anomaly scoring directly at the
network edge. |




D_topo: Topology-Native Threat Detection
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When an attacker breaches a perimeter
and moves laterally (e.g., port scanning,
ransomware encryption), they must
alter the interaction dynamics of the
compromised node.
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PTCP utilizes discrete graph-curvature
estimators (Forman-Ricci and
Ollivier-Ricci curvature)to
monitor these dynamics.

n lateral spread creates a severe
gradient magnitude in the network’s
local curvature. The D_topo score

integrates this curvature gradient to
flag the anomaly. J




The Payload-Blind Advantage
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Encrypted i Obfuscated \ Zero-Day
Traffic | Malware Exploit
Detection relies purely on the geometric ‘shape’ of the Encrypted traffic, obfuscated malware, and unknown
traffic, completely ignoring the content of the packet. zero-day exploits are all instantly detected because they

cannot hide their topological footprint. The attacker
cannot hide their structural weight.




TNQG: Emergent Geometry

s_. (Interaction Capacity / Entanglement)

d_; (Physical Distance)
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Detection is only half the equation. In Distance (d_g) is an emergent property reconstructed
Tensor-Network Quantum Gravity (TNQG), physical from tensor-network entanglement. It 1s an 1nverse
distance 1s not a static reality. function of interaction capacity (s_e).




Mathematical Quarantine

BREACH STATE

D_topo alert triggered

—  QUARANTINE STATE

When D_topo triggers a critical alert, the system In the geometry of the network, the distance between the
= ~—— drops the entanglement capacity of the compromised i . attacker and the rest of the enterprise becomes mathematically
switch port to zero. | infinite. Hardware-level containment at wire-speed.


















