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Abstract

This paper proposes an integrated architecture called Quantum Hyper-Aether, an Al-
native semantic computing framework that unifies:

e semantic-cognitive virtual machines,

e quantum-inspired semantic computation,

e dynamically evolving semantic graphs,

e neural semantic communication,

e distributed cognition,

e and emergent meaning formation.

Unlike conventional operating systems where execution, reasoning, and communication are
separated, Quantum Hyper-Aether models computation as probabilistic semantic graph evolu-
tion.

Virtual machines (VMs) become autonomous semantic-cognitive agents containing neural

inference systems, semantic memory, adaptive routing intelligence, and self-evolving communi-
cation interfaces.

1 Introduction
Modern computing systems separate:

e execution,

control,
e communication,
e reasoning,

e semantic interpretation.

Quantum Hyper-Aether proposes a fundamentally different architecture.



2 Quantum Semantic Foundations
Semantic computational states are represented in a semantic Hilbert space:
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A virtual machine is represented as a semantic superposition:

‘\IJVM> = ZCZ‘VMJ
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3 Semantic-Cognitive Virtual Machines
Each VM is modeled as an autonomous semantic-cognitive entity:
VM; = (Si, Ni, Ii, My, R;, Fy)
where:

e S5, : semantic state,

e N; : neural inference engine,

I; : neural semantic interface,

M; : semantic memory,

R; : routing intelligence,

F; : feedback learning system.

4 Internal VM Architecture

The VM architecture consists of seven major layers:

1. Input Interface Layer

2. Cognitive Core

3. Memory System

4. Semantic Processing Layer

5. Learning and Adaptation Layer
6. Routing and Connection Layer

7. Self-Management Layer



Internal Architecture of a VM (Virtual Mind)
in Quantum Hyper-Aether

A VM is an gnitive agent that p , reasons, learns, and communicates within the Hyper-Aether.
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Figure 1: Internal architecture of a semantic-cognitive VM in Quantum Hyper-Aether.

4.1 Input Interface Layer

Incoming semantic signals are transformed into latent semantic embeddings:
zi = Ei(zi, ¢;)

4.2 Cognitive Core

Internal reasoning is represented as:

5 Neural Semantic Interfaces

Communication between VMs is not protocol transfer, but meaning transfer.

mi; = Ii(si, ¢j, hy)



1. Communication Model

Each VM communicates using semantic
packets through neural link connections.
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2. Semantic Packet Structure
D Header
Source ID, Destination ID,
Packet ID, TTL. Priority

Semantic Embeddin
Meaning vector (high-dimensiona)

Intent Type
Query / Inform f Requast /
Response / Command
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Footer
Timestamp, Hop Count, etc.
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5. Neural Link Properties

&

High-bandwidth semantic channel

Low-latency adaptive routing

Fault-tolerant and self-healing

Quantum-entangled synchronization
(optional)

® @ @

Context-aware bandwidth allocation

@

———» High-Semantic Link
(Strong similarity)

VM Communication in Quantum Hyper-Aether

Neural-Network-Based Semantic Communication among VMs

3. VM Semantic Communication Network

Reasoning VM
Specializes in inference
and logical reasoning.

Perception VM

Processes sensory
and environmental
information,

Planning VM
Generates pians and
coordinates actions.

Knowledge VM
Stores and provides.
structured knowledge

&

Memory VM
Manages long-term
memory and recall

Action VM

Executes actions and |
interacts with tools
or environment,

Adaptive VM

Yy
Dynamically adapts role
based on network state.
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4. Communication Process

1 Intent Generation
A VM generates an intent ta communicate
based on internal state.

2 Target Selection
The ViM selects one or multiple target VMs
using semantic similarity and routing scores.

3 Packet Construction
The semantic packet is built with meaning
embedding and context.

4 Transmission
The packet is sent through neural links
using optimized routing.

5 Reception & Interpretation
The receiver VM decodes and interprets
the semantic packet.

=)

Response / Action
The receiver generates a response ar
takes action, continuing the loop.

8. Key Features

Meaning-Centric
Communication is based
on meaning, not raw data.

Decentralized & Scalable
No central server; fully
peer-ta-peer.

Self-Organizing
Topology evolves based
on usage and semantics.

Robust & Adaptive
Survives node failures and
a@ynamic changes.

Continueus Learning
Communication improves
‘over time through feedback.

Q@@L B

~—- Feedback Link
(Return path)

Figure 2: Neural-network-based semantic communication between VMs.

6 Quantum Hyper-Aether Architecture

The complete architecture is represented as:

QH = (C,V,R,A,H)

7 Semantic Graph Dynamics

The VM network forms a semantic graph:

The graph exists in superposed semantic

G=(V.E,})

states:

G) = Zai’Gz')



Quantum Hyper-Aether Architecture Overview

A Self-Learning, Meaning-Centric VM Network OS Based on Quantum Semantic Field
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Figure 3: Quantum Hyper-Aether semantic graph architecture.

Graph evolution is defined as:

Gii1) = ©|Gy) (10)

8 Semantic Observation and Collapse
Meaning is defined as:
M(G) = (S(G), R(G),V(G)) (11)
Observation causes semantic collapse:

W) = |G) (12)



1. Concept Overview

Semantic collapse is the process of
converging multiple candidate semantic
states into a single optimal state based on
coherence, utility, and information gain

Before Collapse (Superposition)

Quantum Hyper-Aether: Semantic Collapse Mechanism

Converging multiple semantic possibilities into an optimal meaningful state

2. Mathematical Formulation
N

Given candidate semantic states {1;
N
Ly

1
with probabilities {p} X, collapse selects

state ¥ that maximizes expected utility.

Objective:

= argmax U(s,)
v

Utility Function:
U(3:) = A1 Coherence(y:) + A Utility (1;)

+ As Information Gain (1) — Ay Cost(ts)

Probability Update:
eV
P(¥s) = =

T

VWi

Temperature T controls exploration vs. exploitation.

3. Collapse Process

Candidate Generation
Multiple semantic states are generated
in parallel (superpasition).

Evaluation
Each candidate is evaluated by
utility function U(1;).

Probability Distribution
Probabilties are assigned to
each candidate state.

Collapse Decision
The state with the highest probability
(or wtilty) s selected.

State Realization
The system transitions to the
optimal semantic state.

Superposition of Semantic States

5. Visualization of Semantic Collapse

Samantic
Dimension 2

6. Collapse Criteria

High Coherence
High Utility

High Information Gain
Low Entropy

Low Cost / Resource
High Stability

Figure 4:

Somantic
Dimension 1

Collapse Process

Decreasing Uncertainty / Increasing Coherence

7. Key Properties

B¢
®

Optimality
Finds the most meaningful
semantic state.
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©

Robustness
Resilient to noise and
uncertainty.

8. Applications

Adaptivity - Decision Making in AGI Systems

Balancas exploration and

Solhition « Semantic Reasoning & Inference
- Multi-Madal Information Fusion

Efficiency

Reduces complexity through = Concept Farmation & Abstraction
state convergence.
- Autonomous Planning & Control

9 Semantic Multicast Routing

Routing probability is:

P;(t) = 0(QiK] + Bij)

10 Entangled Virtual Machines

Entangled VM states are represented as:
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9. Summary

Semantic collapse is a fundamental mechanism in Quantum Hyper-Aether
that enables the system to converge multiple semantic possibilities into.
a single optimal meaing. It is the key to achieving stable, coherent, and
actionable intelligence in a dynamic semantic environment.

From Superposition to Meaningful Action.
That is Semantic Collapse.

Semantic observation and collapse in Quantum Hyper-Aether.

(13)



Quantum Hyper-Aether: Semantic Entanglement Mechanism

Long-range semantic correlation and non-local meaning connection

1. Concept Overview

Semantic entanglement is a quantur-fike Entangled State:
correlation between distant semantic states.

Entangled VMs share meaning information
non-locally. and the change in one state
instantly affects the other, regardless of

distance in the graph.

Reduced Density Matrix:
m-A M-8

&

Entanglement Measure (Example):

Entangled States Ven Neumann Entropy

S(pa) = —Tr(palogpa)

Change in VM-A 5= Instant Effect in VM-B

(Non-local Correlation)

Entanglement exists when:

S(pa) >0 and

2. Mathematical Formulation

[¥as) = 3 e 1#') ® [9))

pa = Try ([¥ap) (Lasl)

Q.R\M”' OO AN pp = Tra (I¥ap) (¥apl)

S(pp) >0

3. Entanglement Properties

Non-local Correlation
Distant Vs are correlated beyond
the physical distance in the graph.

74

a)
T/

Instantaneous Influence
Measurement (change) in one VM
instantly affects the entangled VM.

Correlation Robustness

Robust to noise and partial information
P loss up to a certain thresheld.
Resource for Computation
Entanglement is a powerful rasource
for semantic reasoning and optimization.

o

5. Visualization of Semantic Entanglement

(a) Entangled Semantic States

(b) Non-local Influence

Eotangloment |

4. Example
Entangled Pair of VMs

& o

Instant Effect in VM-B
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State Update
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Figure 5: Semantic entanglement between semantic-cognitive VMs.

11 Emergent Specialization

Initially, all VMs are identical.
Over time, VMs differentiate into:

e reasoning VMs,
e memory VMs,
e routing VMs,
e creative VMs,

e stabilizer VMs.



1-1. Vertical Scaling
(Scale Up)

Increase resources of a single VM.

[ wm M
g | 5| &
crU 4 cPu 16
MEM 868 MEM 32GB
| NET 1Gbps NET 10Gbps
Use Cases

+ High computational lead
+ Large memory demand
+ Low latency requirement

| Characteristics
|+ Nochange in VM identity
|+ Simple and fast

|+ Limited by hardware capacity

VM Scaling Methods in Quantum Hyper-Aether

Dynamic scalability through semantic load, network state, and system evolution

1. Scaling Types

EIRCICERE

1-2. Horizontal Scaling
(Scale Out)
Create new VMs to distribute load.

Use Cases.

+ High request rate

+ Large-scale semantic processing
+ Parallel task execution

Characteristics
+ High scalability
+ Fault isolation
- Requires state distribution

3. Scaling Trigger Conditions

High CPU Utilization

-1,

Threshess

High Semantic Load

Theashald

for a continueus period.

High Error Rate

A

High Network Traffic

()

Thveshaid Theeshold

Tima Time
Error rate or timeout rate

Netwark I/ or packet rate
increases significantly.

exceeds threshold.

5. Key Metrics for Scaling

O =

CPU Utilization  Memory Usage
%) (%)

{g{ VM (Existing)

12

Serantic Load
(ops/sec)

((( a)))

Netwark Throughput
(Mbps)

VM (Newly Created)

A&

Latency Error Rate
(ms) %)

VM generation is governed by:

C‘E VM (Scaling In / Removing)

1-3. Hybrid Scaling
(Scale Up & Out)

Combine vertical and horizontal scaling.
M VM1 ‘ M2
gl =

Use Cases
+ Complex workloads

+ Dynamic and unpredictable load
+ Balanced performance and cost

| Characteristics

|+ Flexible and adaptive

|+ Higher resource efficiency
|+ More complex orchestration

VMN

k= ARk

2. Scaling Decision Policy

1. Monitor
—

Collect metrics from VMs and the network.

2

2. Analyze
Evaluate load, latency, error rate,
and resource utilization.

3. Decide
Select scaling mathod based on
policies and Al-based prediction.

¥

4. Execute
Perform scaling (allocate or create VMs,
migrate state if necessary).

5. Verify
Validate performance improvement
and system stabilty.

4, Scaling Workflow Example (Horizontal Scaling)

Special Events Current State

Yo
« New task arrival -

+ VM failure a D

+ Topology change

Trigger Detected

Threshold

Scale Out Load Rebalanced

Y A8
« » -~ ® B
“ea < 0%0

+ Scheduled scaling Time
* Human / Policy wigger 3 VMs handling Semantic load 2 new VMs created Load distributed across
o semantic tasks exceeds threshold and joined 5VMs
6. Benefits
=] RA O /('\'\
= %
= @ | X :
Queue Length High Availability Elastic Resource Cost Efficiency Performance Self-Adaptive
(count) Utitization Optimization System
Legend
----% FeedbackLoop = -------- Threshold

——» Control Flow

VM Generation and Deletion

Figure 6: VM scaling and specialization methods.

I\ln'rth = CVDsem + /BLload + ’chluster + 6Iinterf + 6Pphase - nSstability

(15)



1. Overview

A new VM is spawned when one or more
conditions indicate that the current system
cannot efficiently handle the semantic
workioad, or when new capabilities are
required for system evolution.

Key Principle

Spawn only when necessary,
for capability, efficiency, or evolution.

Spawn Decision Equation (Conceptual)

‘SpawnScore

L Load Pressure. C: Capacity Gap

N Novely / Diversity Need E : Evolutionary Benefit

G Goal  Policy Trigger w; : Woights (adaptive)

4. Metrics Used for Evaluation

Category

+ Gueus Langtn
€7) | e Litemay
+ CPU/ Memoary Usage

Metrics (Examples)
Load
+ Failre Rate

+ Timeout Rate
+ Confidence Score

capaciy ol

+ Novelty Seore
Nove
iy ﬁ « Diversity Index
* Unknown Pattern Rete

* Expested Gain

Evoltion
~ + Improvement Probabilty
+ Adaptability Gain

VM Spawn Conditions in Quantum Hyper-Aether

A VM is spawned (created) when the system determines that new semantic-cognitive capacity is needed.

2. Detailed Spawn Conditions

2-1. High Semantic Load
+ Semantic processing queus is overioadsd.

Example Thresholds
+ Queue Length > Quh
« Latency > Lk

+ CPUMem > Uy

- Average response latency exceeds threshold.
*  Sustained high utilization.

Y 2-2. Capacity Gap Detected

| = Current UM lack the capacity to soive tasks.
o D - Repeated timeouts or failures occur.

= Model confidence is consistently low.

Example Thresholds
+ Failure Rate > Fuiy
+ Confidence < Ceh
* Timeout Rate > T

2-3. Novelty / Diversity Need

* i e potns s ointnn

Low semantic diversity in the system.
- Exploration of new semantic regions required.

Example Thresholds.
* Novelty Score > Neh
+ Diversity Index < Deh
* Unknown Pattern T

L+w,C + wyN + waE + wsG

Example Indicators
+ Expected Gain > Gth

2-4. Evolutionary Advantage

- Simulation shows performance improvement
with an additional VM.

- Increases overall system adaptability.

2-5. Goal / Policy Trigger
- Explicit goal requires new capability.
= System policy allows / encourages expansion.

- Human or meta-VM requests new VM.

+ Long-term Benefit High

Example Triggers
+ Goal Priority = High

« Policy: Allow Expansion
« Request Approved

5. Example Scenario

T Current State
Déeerlption Detected Issues

Measures current processing g Q + High semantie load (Latency 320ms > 200ms)
pressure on the system. (@] O} @] + Queue length 1250 > 1,000

. * Novelty score 0.82 > 0.7

Measuras how wel currant o 54 + Expected gain high
Vhds con handie tacks. '

Measures naed for exploring Decision: Spawn

nin/lesmantic regjone. Spawnscore = 0.78 (Fhreshold = 0.60}
Estimates long-term benefit *

of spawning a new VM. Result

New VM joins the network

- GontPronty . i
Poi Chacks sxpicit or mpicit
GoulPoiey @ L poicy Atowance Pigh dejgo a el » + ! and begins synchronization
triggers for zpavring. ; /
+ Extornal Request o o) <" andlearning.
Legend
O existing vm (73 Newly Spawned v (") Candidate VM (Proposed)  —— Control /DataFlow === Faadback Loop

+ Improvement Prebability > Ph

3. Spawn Decision Workflow

1. Monitor
Continuously eollact motrics from | <
VMs and the network,

'

2. Evaluate Conditions
Calculate Spawn Scores for each
condition.

3. Aggregate Score
Compute overal SpawnScore.
(weighted sum)

Feedback

<" 4. Decision Do Not Spawn
< spammseons Coniun monoring

6. Key Characteristics

Adaptive
Thresholds and weights adapt over time based on system
performance and environment.

Decentralized
Any VM (or meta-VM) can propose spawning; decision is
reached through censensus or voting.

Efficient
Spawning is minimized to reduce resource waste and
communication overhead.

Safe
New VMs start in a sandbox state and are gradually integrated
into the netwark.

Evolvable
Supports open-ended growth of the system's semantic
cognitive capacity.

Q@3 X &

Qq,  Queue Threshold, L, : Latency Threshold, U,y : Utilization Threshold, etc.

Figure 7: Conditions for generating new semantic VMs.



1. Overview

A VM is deleted to release resources,
reduce noise, and maintain the overall
efficiency and evelution of the system.

Key Principle
Delete only when the VM provides
insufficient value or poses risk to
the system.

Delete Decision Equation (Conceptual)

DeleteScore = wy | + wal + wy R + w, S + ws A

1+ Ierolevance U Low Uity

R Resource Wasts S : Stalanass / Obsolescence.

A+ Anomaly J Risk

w, : Waights (adaptive)

4. Metrics Used for Evaluation
Categery Metrics (Examples)
e - Uity Scare

Contributicn Index
+ Response Adoption Rate

.

+ CPU/Memory Usage

Resource  EHy
F - dwidth
il ey~
- Last Active Time
semess (13| L Lo s
- Replacement Availabilty
— + Eror Rate

+ Timeout Rate
+ Success Rate

- Similarity Score
+ Role Overls
+ Redundancy Count

- Policy Vielations

Rodundancy (757
“o

_ Anomaly Score

i

VM Delete Conditions in Quantum Hyper-Aether

A VM is deleted (terminated) when it is determined that its existence is no longer necessary or beneficial.

2. Detailed Delete Condition

2-1. Low Utility / Contribution
+ The VM cantributes little to goals or tasks.
+ Semantic outputs are rarely used.
+ Low impact on system objectives.

Causes performance degradation.
+ Inafficiant use of memory, CPU, or bandwidth,

o 3

2.3, Staleness / Obsolescance
+ The VM's knowledge or model is utdated.
+ Mo longer aligned with current context.

+ Nawer VMs have replaced its role.

%

2-4. Failure / Unreliability
+ Fraquant srrors or timesuts.

+ Inconsistent or unstable behavior.
+ Low refiabiity in communication.

2-5. Redundancy / Role Overlap
- Other VMs can perform the same role.
igh overlap in functions er knowledge.
+ Redundant in the current network stat

2-6. Anomaly / Risk Detection
+ Detested abnormal behavior.

+ Security risks or policy violations.
+ Potential harm to the system.

@ 8| P

Deseription VM Status

Uniy Resource

orzaom | A L) aes oo
<

Measures the value and
impact of the VM.

Measures resaurce efficiency

s

Examplo Thresholds / Indicators
+ Utiity Score < Ush

+ Contribution Index < Cen

+ Response Adoption Rate < Rtk

Example Thresholds / Indicators
= CPU/Momory Usage > Upn
 Cost / Banefit Ratio < By,
- Network Load Contribution Hi

Example Thresholds / Indicators
- Last Active Time > Totate

* Knowledge Freshness < Fuj
- Replacement Available = True

Example Thresholds / Indicators
- EreorRate > Een

- TimaoutRata > Ty

* Success Rate < Sun

Example Thresholds / Indicators

- Similarity Score > Simen
- Role Overlap > Ocn
- Redundancy Count > N

Example Thresholds / Indicators
- Anomaly Score > Aen

5. Example Scenario

Score Calculation (Example)
DeleteScore =

= 0.18x1 + 0.22xU + 0.20xR
+0.15% + 0.15% A + 0,10 (Redhundancy)

and costeffectiveness. Slnzs - Relably | _ 72 (Thresheld = 060)
N
Messurss how up-to-date osogign | (5 070 o f
and nesessary the Vi . \
= i ' . Decision: Delete
P ———— \ T oetetescors 2 Trveshoia
ety o the VW Scadtal ey N — VM X wil be deleted.
v
Mensures averlap with 075 tHigh) ) 065 tedum
other VMs. IReoulE:
+ Resources are released.
Measuros potential ricks - Notwork s simlfied.
10 the system. - Ovorah effcioncy improves.
Legend
{"F oeteted vmt ——» Control / Data Flow ——--» FesdbackLoop

3. Delete Decision Workflow

1. Monitor

2. Evaluate Conditions
Evaluate DeleteScore components
for each VM.

)

3. Aggregate Score

Foodback

Compute overall DeleteScore
twoighted sum).

o> No
N ® Do Not Delete
>

= Yes

Continue monitoring.

5. Safe Delete Procedure
Notify network.

Migrate or store important data.
Releas resources.

+ Remave UM from routing table.

=

6. Post-Delete Verification
Werify system stability and
resource recoversy.

Q

6. Key Characteristics

Adaptive
Thresholds and weights adapt to system s aie and goals.

Safe & Reversible
Important data is preserved; delotion is reversible if needed.

Efficient
Prevents waste of resources and reduces network congestion.

Fair & Objactive
Decisions are based on multi-dimensional metrics,
not on identity.

Evolvable
Helps the system foeus on valuable and emerging VMs.

E g OCs

Thresholds: Ush, Cen, Rens Bens Tutater Fine Eens Tens Sens Atns Oenr Nen, ete.

Figure 8: Conditions for deleting or retiring semantic VMs.

13 Creativity as Semantic Interference

Semantic amplitude is defined as

A(G) — Z eiS[path]/ﬁ

paths

10

(16)



Quantum Hyper-Aether: Semantic Interference Mechanism

1. Concept Overview
Semantic interference occurs when multiple
semantic waves averlap in the same context
space, resulting in constructive or destructive
interference that modulates the final meaning.

Interference of Semantic Waves

VM
(Concept A) (Concept B)

Resulting Semantic State
(Gonstructive / Destructive)

Interference of semantic waves and context-dependent meaning modulation

2. Mathematical Formulation 3. Interference Types

Semantic Wave of Each VM: Constructive Interference (Ag(z) = 2k7)

;. Waves in phase — Reinforcement
(e) = M) 40

Aj(x) : amplitude () : phase

Superposition (Interference): High Semantic Strength

Concept A (VM-A)
Aa=10 44=0

NN

+

4. Example: Two Concepts Interference

Concept B (VM-B)
Ap =08, ¢5=10

OSESEC

Resulting Semantic Strength 1(z)

¥(x) = Destructive Interference (Ad(z) = (2k + 1)7)
Waves out of phase —» Cancallation Phose Diforance 0 | Ioterforence Typa | Irmen (tromgth) Ehect
Resulting Intensity (Semantic Strength): /\/\/\/ 0 Constructive 3.24 Strang Reinforcement
I(z) = [¥(x)]* = ¥ (x) ¥ (x) s vy g =/2 pariel 164 Meoderste
ex Low Semantic Strongth
B Dostructiva 004 Neary Cancelod
Interference Term (for two waves): " E
Partial Interference 37/2 Partial 1.64 Moderate:
[¥1(=) P + [Ya()]* + Other — Partial rair i 2 Constructive 324 Strong Reinforeament

21 ()] ¥a ()| cos (Ad(x)) Ao~
Eecac—~o

- |

1() — G2() s Phase Difference

5. Visualization of Semantic Interference

(a) Wave Interference in 1D Semantic Space

Wave of YMA
Ax=10, by

Wave of vM8
A =08, én =0

Resuling Wave (b) Semantie Strength I(z) over Phase Difference

V(@) = va(#) + onlx) e Fiokd

Constructive

igh

Semantic Strength 1(x)

(€) Interference in 2D Semantic Field

Resulting Interference Patter

(Constructive  Destructive)

oL, Bl » A= Sty |
SE AR + Aot = aceces |
oy NN b — - .

n/\/\/\/*

6. Factors Affecting Interference

Phase Difference A¢

oA 0

7. Applications

Amplitude A;
Largor amplituds has strongar influence
Coherence

Higher coharance — stronger intarfarence

Context / Environment
Context shifts phase and amplitude

®®=06
5O &

Legond: AN

‘Semantic Wave (Positive Phase)

i
a
g
¥

8. Key Properties

P

“MHenn .

80
D) - ok |

-
- -
Low

Phaso Difforance &

9. Interference in the VM Network 10. Summary

[P P i Semantc interforonce i 3 uncamental macharism
b S D T soomst A N 150kt Wiperaattias st oodutites masding
: (@g)=s=e={y) theough the suparpositon and nteraction of
Ambiguity Resolution @ Dynamic Modulation ~—. > semantic waves. It enables the system to dynamically
Didbocos o o e péiiagu oo -,

Attention Machanism
Comstructiva intarforance amplifie: focus

Semantic Filtering @ Resource-Efficient Computing

Non-Linear Effect
Small changa in phasa — larga changa in rasuit

adjust, emphasize, or cancol meanings depanding
on context, supporting robust, adaptive, and
intelligent semantic processing.

o —,Af\r\ﬂ;nb
-

Maltiplo Vs ganerate semantic waves. Interference Shapes Meaning.

Interforence suppresses i

S~ Semantic Wave (Negative Phase)

PNINDN

Resulting Wave / Ficld

Their interforence shapes the final semantic state

a2 each node From Interaction to Intelligence.

OO YMvirtual Machine / Concepth s Semantic Strength (Low — High)

Figure 9: Creativity emerging from semantic interference.

14 Distributed Cognitive Field

At large scale, the VM network behaves as a distributed cognitive field.
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Quantum Hyper-Aether: Self-Evolving VM Graph Dynamics

A semantic graph that evolves through quantum-like state propagation, learning, and adaptation

1. VM Graph Representation 2. Quantum Semantic Propagation 3. Edge Weight Update (Learning) 4. Graph Evolution Process
Graph Model Example of VM Graph State Propagation Learning Rule The VM graph evalves continuously.
The VM netwark is represented as The semantic state 7" of vach VM propagates Edge weights are updated based an semantic
a dynamic weighted directed graph. across the graph like a quantum wave. utility, coherence, and feedback. Add Edge / Node
@ Create new connections or VMs
Gy = (V, B, Wy)

e 41 = (WL ” when somantic potential i detocted
¥t =« WY UL 4 g WG = dlip(W); + AW, 0, 1) semantic p

V' set of VMs (nodes)

o % Remove Edge / Node
AW/ = X Coherence;

O]

Ey : set of semantic inks (edges) w2 Remow ie M
Wi semantic state vector of VM i at time ¢ + 2o Utility, e‘r:‘m‘ -cn:‘r:ac;en:hnr ;
pe i with low utiity or caheren
W+ weight mateix lconnection strengthe) N, neighbors of VM 5 + 3% Rewerd,
Wit - edge weight (connectivity strength) — A4 Costl; Reinforce Edge
Edge Weight P d P . Ui+ unitary- ke transformation (semantic transition) P — O Sirapg ek aorant semantic ks
: [ VM-E , ¥ VMF a decay factor (0 < a < 1) Wity information gain ‘through repeated success.
Wy €0, 1] = o VMD) | 7! : semantic noise (exploration) P e A
rapresents samantic connectivity T S 3 st/ mosme ey (7 Rewiro Graph Topology
(coherence, affinity, utlity) E ek = >geMBeconiptiaigonna ctiTibo adort
t-0 =1 1=z (=] Edge Update Example 10 new semantic contexts.
—> Strong lnk 8 _ 8 A . Before Updte Aftar Update
r y & S & » 2
> Weok lnk » 'Y ¥ = ® Result:
€. 5 | B4 & % . \P’\ / An adaptive, self-organizing VM graph
o o B - B ! .
G & ¥ C ‘ that maximizes global semantic value.
O 2970
5. Graph Dynamics Metrics 6. Self-Evolving Cycle 7. Key Properties
= Observe & Propagate
Global Coherence Graph Entropy Avg. Path Utility Graph Sparsity ° Dynamic & Adaptive Topology
F)
1 , ~ 1 ~ 2B, C:)
Ci=— W, Coherence, Hy=-)Y PilogP, U, = Utility(p] - L 3 Quantum-like Semantic Propagation
' Solapee's Sy Self-Learning Edge Weights
10 10 10 10

Continuous [ ED - Automatic Topelogy Optimization
Self-Evolution —d

Tirat Tt Tt Tt (=l =]

Scalable & Distributed

Robust to Noise & Failure

Emergent Intelligence through Structure

OROOOOO

C, : globalcoherence  H, :entropy U, : average pathutilty 5, - sparsity Execute & Fesdback
8. Summary
R C L TP St s Semantic State Propagation Learning & Graph Update Samantic Collapse New Semantic | |
bt @i ingsenanpotuor! Initialization (Quantum-fike) Feedback (Weights & Topology) & Execution State i T -
It evoives through quantum-like propagation, B hd s = o e & system continuosly evolves towa
o nunulasenine ] sdeive oS eiteing) Lo o i - = o aptinal g flow aeed nteligance.
to maximize global semantic value and system coherence. eIeWa—p -+fx, S - (3 o Lt
ey U i Pleay v

Figure 10: Quantum semantic graph dynamics and distributed cognition.

15 Advantages
The integrated architecture provides:

e semantic-native computation,

e distributed cognition,

e adaptive semantic communication,
e self-evolving topology,

e autonomous specialization,

e quantum-inspired creativity,

e nonlocal semantic coordination,

e Al-native operating behavior.
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Benefits of Quantum Hyper-Aether OS for Al and Beyond

Why Quantum Semantic Networks Enable the Next Generation of intelligence

@ Exponential Expressiveness
Superposition of semantic states enables
reprasentation of sxponentially meny
meaning possibilties simutaneousy.

N bits — 2V camantic states

Key Benefits

© Handles massive ambiguity and complesxity
@ Represents rich, contextual meanings

@ Enables high-capacity semantic encoding

© scalability Without Bottlenecks
Semantic multicast and adaptive routing
deliver information to the right nodes efficiently.

© Robust Decision Making

Semantic collapse seleets the optimal state
based on utility, coherence, and context.

o
- 9
°
< ° =F @
N
Many — Optimal Meaning

Key Benefits

@ Finds the most meaningful solution
@ Adapts to context and objectives

© Balances exploration and exploltation

O Sself-Learning & Self-Improving
Continuous feedback and experience enable
every VM to learn and evolve autonomously.

© Context-Aware Intelligence

Interference enables context-dopendent

modulation of meanings and behaviors,

Context Changes — Meaning Modulation

Key Benefits

© Adapts meaning based on snvironment
@ Supports dynamic and flexible reasoning
© Imaroves relevance and acouracy

@ Fault Tolerance & Resilience

Decentralized semantic network continues

operating even if some nodes fail

° T
v /- K@) \ 0 o e
e 2 7 o ey g =
2 * A o X
5 °
OrmctoMary Moaring Doty ® ~ gl @
irgrove
Key Benefits Key Benafits Key Benefits
© Scalos © Loarns from experienca in real-tima © No single point of failure
@ re @ Improves without central supervision © Selt-healing through adaptive reuting
o ou A e I o e e P s el i
c i itional Al Systems vs Quantum Hyper-Aether OS

Aspect Traditional Al Systems Quantum Hyper-Aether OS

Representation Single, fixed rapresentation Superposition of samantic possibilities

B

Smarter Intelligence

&

Adaptive Systems

Decision Making Rule-based or statistical Semantic collapse for optimal meaning

Context Handling Limited context window Context-dependent interference

Overall Impact

2aad

Collactive Intelligence

]

© Non-local Collaboration

across distant VMs without physical proximity.

9 o
X oo B
® ) N &R

& 4

Key Benefits
@ Enables real-time distributed collaboration
© Shares knowledge without duplication

© Forms a collective inteligence network

@ Efficient Resource Utilization

Semantic utility guides computation and
communication to where it matters most.

° e
° °
LR
« — o LT
° ° e o
> & %
From Wasteful — To Purposeful
Ky Benefits
@ Focuses resources on high-utility tasks
@ Reduces unnecessary computation
@ Maximizes system-wide efficiency

9 | 00

Real-World Impact Bayond Al

TOLBC-e80

Resource Use Often inefficient Uility-driven, highly efficient % Quantum Hyper-Aether OS

. By uniting quantum principles with semantic intelligence, Quantum Hyper-Aether OS emp:

Collaboration Centralized or limited Non-local entanglement-based per \d Multiple llabor Enables in
better reasoning, and  context, and objective. seamlesaly a3 one  science, rabotics, finance,

Lt L i Conthoicloalny sab osring s e il =il e o]

Sealability Bottlenecks with sesle Adaptive, distributed, sealable

Robustness Sensitive to falures Resiliont, self-haling network

Anew computing

of intelligence.

A Self-Evolving, Meaning-Centric Operating System
for AGI and the Future of Intelligent Systems

rs systems to think, learn, collaborate, and evolve beyond limits. 9%

Figure 11: Advantages of Quantum Hyper-Aether.

Challenges

Major challenges include:

17

semantic measurement,
semantic verification,
coherence evaluation,
semantic collapse instability,
synchronization scalability,

computational complexity.

Conclusion

Quantum Hyper-Aether proposes a unified semantic-computational architecture in which:

virtual machines become semantic-cognitive entities,
computation becomes semantic graph evolution,

communication becomes adaptive semantic resonance,

and intelligence emerges from coherent semantic interaction.

13

paradigm for the future



This framework provides a possible theoretical foundation for:
e Al-native operating systems,

e semantic computing infrastructures,

e distributed AGI systems,

e and next-generation adaptive intelligence architectures.
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