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Abstract 
As the digital ecosystem expands into three-dimensional virtual spaces and quantum computing 
redefines computational paradigms, the need for a new addressing system becomes imperative. 
Traditional IP addressing, constrained by linear and hierarchical structures, lacks the scalability 
and spatial awareness required for next-generation applications. This paper introduces a 
Volumetric Vector Addressing System (VVAS) as a transformative solution for the spatial web 
and quantum computing environments. Derived from the principles outlined in US Patent 
9,626,387 B2, VVAS provides a novel approach to data addressing and organization through a 
volumetric paradigm that transcends traditional linear addressing schemes. By utilizing XYZ 
coordinates with temporal and planar signatures in a unified virtual space, VVAS creates a 
framework for multi-dimensional data representation, interaction, and security. 

As artificial intelligence systems increasingly operate through agent-to-agent connections and 
autonomous communications, ensuring secure, authenticated, and context-aware exchanges 
becomes critical. VVAS addresses these cybersecurity challenges by enabling fine-grained, 
volumetric control over agent interactions, embedding security protocols directly within the 
addressing and communication layers, and providing layered spheres of influence to enforce 
zero-trust principles across AI-driven environments. This innovative approach aligns with the 
evolving needs of spatial computing and the advancing AI space, offering potential applications 
for the emerging multi-dimensional nature of quantum computing systems while ensuring 
secure, efficient, and scalable digital addressing and agent-level cybersecurity for the future 
internet. 

1. Introduction 
The internet as we know it is evolving from a two-dimensional, text-based information system 
into an immersive, spatial web. Concurrently, the advent of quantum computing introduces 
computational power and security paradigms that challenge conventional addressing methods. 
The necessity for a robust and dynamic addressing system that accommodates 
three-dimensional interactions and quantum network structures is the driving force behind the 
Volumetric Vector Addressing System. 



2. Limitations of Current Addressing Systems 
IPv4 and IPv6 addressing frameworks, while instrumental in digital networking, fall short in 
spatial, quantum, and advanced AI agent-to-agent contexts. Key limitations include: 

●​ Flat and hierarchical structure: Inefficiencies in dynamic and non-hierarchical 
environments. 

●​ Limited scalability: Constraints in addressing vast, evolving virtual spaces. 
●​ Lack of spatial awareness: Inability to natively encode location and movement data. 
●​ Vulnerability to quantum threats: Susceptibility to quantum decryption techniques.​

Inadequate for AI agent-to-agent systems: Current addressing frameworks do not 
support secure, authenticated, and context-aware interactions between autonomous 
agents, which increasingly require dynamic, volumetric, and immutable addressing tied 
to identity and behavior in real time to prevent unauthorized access and lateral 
movement. 

2.1 The Need for Multi-Dimensional Addressing 

The shift toward spatial computing and quantum information systems demands a fundamentally 
new addressing paradigm that can: 

1.​ Natively support three-dimensional spatial coordinates 

2.​ Account for temporal dimensions and state changes 

3.​ Enable context-aware data relationships 

4.​ Accommodate multiple visualization models simultaneously 

5.​ Provide intuitive navigation through complex information spaces 

6.​ Scale across distributed environments with different security requirements 

7.​ Support the representation of multi-state quantum information 

8.​ Enable zero trust security protocols tied to immutable addresses, allowing entities, 

devices, and AI agents to authenticate and interact without implicit trust while 

maintaining verifiable identity and integrity at every layer of the network 

9.​ Secure AI agent-to-agent connections and communications by leveraging volumetric 

addressing structures that embed security controls, contextual awareness, and 

authorization directly within the addressing framework 

The Volumetric Vector Node addressing system presents an architectural solution to these 
challenges by reimagining how data is addressed, accessed, and visualized in a unified 
volumetric space. By binding addressing to immutable identity and enforcing layered, volumetric 
zero trust principles, VVAS enables secure, autonomous agent interactions across advanced AI 



and spatial computing ecosystems while maintaining a scalable, resilient infrastructure for the 
future of the internet. 

 

3. Core Technical Concepts 

3.1 Volumetric Operating Container 

The patent describes a "master volumetric operating container" that establishes a unified virtual 
space in which all data exists and is visualized. This container: 

●​ Has a defined center point called the Prime Vector (0,0,0,0), establishing an absolute 
reference 

●​ Creates a finite yet infinitely expandable virtual volume 
●​ Operates across multiple visual and computational dimensions 
●​ Ingests data from any existing source (web, intranet, extranet, local, remote) 

3.2 Vector-Based Addressing System 

The addressing system adopts a hierarchical yet flexible structure comprising: 

●​ Spatial Coordinates (X, Y, Z): Identifying objects in 3D space and tracking spatial 
relationships. 

●​ Temporal Component (T): Encoding the time dimension to track past, present, and 
future variations, infrastructure developments, software/hardware deployments, and 
operational logistics. 

●​ Plane Type (P): Defining context, security protocols, dynamic/static attributes, real-time 
asset tracking, human interactivity within environments, and interoperability. 

●​ Data points are represented as Vector Nodes (vN) within the space 
●​ Each user or entity has a Core Vector (CV) that serves as their primary reference point 
●​ Multiple data objects can exist within defined "Spheres of Influence" with various security 

protocols 

The addressing formula for calculating distance from Prime Vector to any point uses the 
three-dimensional Euclidean distance equation: d(p,q) = √((p₁-q₁)²+(p₂-q₂)²+(p₃-q₃)²) 

3.3 Spheres of Influence and Security Model 

The system implements a multi-layered security architecture through nested "Spheres of 
Influence" that: 

●​ Allow users full control over their Core Vector and innermost Sphere 
●​ Implement graduated security protocols between different spheres and layers 



●​ Provide access control for data entering from external sources 
●​ Enable controlled interaction between different users' Spheres 
●​ Establish security barriers that protect sensitive data while allowing selective permeation 
●​ Enables secure, authenticated, and context-aware communication between AI agents by 

embedding authorization, data integrity, and interaction policies directly within volumetric 
boundaries. This enforces zero trust principles for autonomous agent connections and 
prevents unauthorized lateral movement across AI-driven systems. 

3.4 Immersive Corollary Library 

The patent details an "Immersive Corollary Library" (ICL) that: 

●​ Creates persistent connections between objects and their metadata 
●​ Links vector nodes to three-dimensional models 
●​ Translates two-dimensional web data into three-dimensional representations 
●​ Provides tethering between data sources and their volumetric representations 
●​ Enables both "pure tethers" (one-to-one relationships) and "cluster tethers" (one-to-many 

relationships) 

4. Applications of VVAS in Emerging Technologies 
4.1 Spatial Web and Metaverse 

●​ Real-Time Positioning: Ensuring accurate spatial mapping of users and objects. 
●​ Interoperability: Facilitating seamless navigation across virtual environments. 
●​ Digital Identity: Assigning persistent, location-aware identities for users and assets. 
●​ Unified Information Visualization: Creating intuitive spatial relationships between data 

elements. 

4.2 Quantum Computing Networks 

●​ Quantum Communication Channels: Enabling entangled node addressing. 
●​ Secure Quantum Transactions: Enhancing cryptographic protections through quantum 

key distribution (QKD). 
●​ Scalability for Quantum Internet: Addressing the challenges of dynamic quantum state 

networks. 
●​ Multi-Dimensional State Representation: Supporting quantum superposition and state 

evolution. 

4.3 Internet of Things (IoT) and Smart Cities 

●​ Dynamic Addressing for Devices: Facilitating spatially-aware IoT networking. 
●​ Autonomous Systems: Enhancing navigation for drones, autonomous vehicles, and 

robotics. 



●​ Edge Computing Integration: Enabling context-aware data processing at the edge of 
networks. 

4.4 Accelerating AI and Large Language Models (LLMs) 

The adoption of VVAS in artificial intelligence (AI) and large language models (LLMs) introduces 
new paradigms for data structuring, contextual awareness, and real-time learning capabilities: 

●​ Spatially-Aware Data Processing: VVAS allows AI models to process and correlate 
data within three-dimensional environments, improving contextually relevant outputs and 
real-world understanding. 

●​ Enhanced Training Efficiency: By utilizing volumetric data structures, AI models can 
retrieve and index vast datasets more efficiently, reducing computational overhead and 
accelerating deep learning processes. 

●​ Context-Aware AI Models: The inclusion of temporal (T) and planar (P) attributes in 
addressing enables AI to factor in environmental changes, evolving datasets, and 
cross-referencing between digital and physical spaces. 

●​ Optimized Vector Search for LLMs: VVAS enhances the way LLMs store and retrieve 
embeddings by introducing multi-dimensional indexing strategies, improving search 
accuracy and response generation speed. 

●​ Secure AI Model Training and Federated Learning: Nested spheres of influence allow 
for secure, distributed AI training where data privacy is preserved while enabling 
collaborative learning across organizations and networks. 

●​ Unified Information Visualization: Representing AI-interpreted data as 
three-dimensional objects within a unified space, enabling intuitive spatial relationships 
and multi-sensory data representation (visual, aural, tactile). 

●​ Social Interaction in AI-Enhanced Environments: Enabling AI-driven data clustering, 
inter-community exchange, and user engagement through volumetric interaction models. 

●​ Navigation and Transportation Optimization: Allowing AI to integrate 
multi-dimensional navigation, timeline exploration, and sensory-based route optimization 
for autonomous systems and intelligent logistics. 

5. Security and Privacy Considerations 

5.1 Security and Privacy Control 

The Volumetric Vector Addressing System (VVAS) offers granular, layered security that aligns 
with NIST CSF’s five functions (Identify, Protect, Detect, Respond, Recover): 

●​ User-defined security protocols for each Sphere of Influence (Protect, Identify): 
Each user or entity defines who can access which volumetric data, controlling exposure 
by spatial, temporal, and planar coordinates. 



●​ Controlled permeation of external data (Protect, Detect): VVAS can filter incoming 
data based on vector proximity, source plane, and user-defined thresholds, reducing 
exposure to malicious injections. 

●​ Encryption barriers (Protect): Secure encryption across spheres isolates sensitive vs. 
public information and supports data segmentation. 

●​ Context-adaptive security models (Identify, Protect): Policies adapt based on the 
object's vector location, temporal state, and plane type, enhancing dynamic threat 
management. 

●​ Multi-dimensional security policies (Protect, Detect): Beyond static ACLs, VVAS 
supports policies bound to vector movement, temporal change, and contextual 
interactions, enabling advanced anomaly detection and event correlation.​
 

5.2 Spheres of Influence and Security Model 

The nested Spheres of Influence in VVAS advance the NIST CSF functions as follows: 

●​ Identify: Core Vectors serve as a persistent identity anchor for users, devices, and 
assets in spatial environments, enhancing asset management and identity governance. 

●​ Protect: Graduated security protocols across spheres act as layered defenses, isolating 
critical assets while enabling collaboration across defined trust boundaries. 

●​ Detect: The system’s temporal and spatial monitoring within spheres supports real-time 
anomaly detection when objects or data deviate from predefined volumetric patterns. 

●​ Respond: Vector-based relationships and temporal tracking enable rapid scoping of 
impacted volumetric zones during incidents, supporting targeted containment. 

●​ Recover: Volumetric structures can snapshot spatial states and dependencies, aiding in 
restoring systems and data to trusted states post-incident.​
 

By enforcing controlled interaction between spheres, the VVAS enables dynamic 
micro-segmentation within a 3D operational domain, enhancing zero-trust implementations 
aligned with the CSF. 

5.3 Advancing NIST CSF with Vector Addressing and Spheres of Influence 

Vector Addressing and Spheres of Influence within VVAS advance NIST CSF implementation as 
follows: 

●​ Asset Management (ID.AM): Core Vectors and vector node indexing create clear, 
contextual asset maps, supporting comprehensive inventory management across 
physical and virtual environments. 

●​ Access Control (PR.AC): Spheres of Influence enforce context-aware access policies, 
controlling data interactions by spatial, temporal, and planar attributes.​
 



●​ Data Security (PR.DS): Encryption and layered sphere segmentation protect data within 
defined volumetric zones, reducing the attack surface. 

●​ Anomalies and Events (DE.AE): Volumetric monitoring detects deviations from normal 
spatial patterns and temporal behaviors. 

●​ Response Planning (RS.RP): Vector-based mapping supports effective containment, 
communication, and eradication during incident response. 

●​ Recovery Planning (RC.RP): Volumetric state restoration capabilities enable structured 
recovery across spatially distributed assets. 

5.4 Quantum-Resilient Security Alignment 

VVAS inherently supports quantum-resilient security architectures by: 

●​ Utilizing multi-dimensional addressing to separate and secure entangled states and 
sensitive data streams. 

●​ Enabling quantum key distribution within nested spheres for high-assurance 
communications. 

●​ Allowing spatial-temporal partitioning of data to localize and isolate potential quantum or 
post-quantum threats efficiently.​
 

Through these capabilities, VVAS and its Spheres of Influence operationalize the NIST CSF in a 
volumetric context, preparing spatial web and quantum computing infrastructures for scalable, 
context-aware, and resilient security management. 

6. Applications for Quantum Computing 
Although not explicitly designed for quantum computing, the Volumetric Vector Addressing 
system has several features that align with quantum computing needs: 

6.1 Multi-Dimensional State Representation 

The system's ability to represent information in multiple dimensions naturally aligns with 
quantum states: 

●​ Quantum bits (qubits) exist in superpositions that require multi-dimensional 
representation 

●​ The vector addressing model can potentially represent quantum probability amplitudes 
●​ Temporal dimensions in the addressing scheme can account for quantum state evolution 
●​ The nested containment model parallels quantum entanglement relationships 

6.2 Quantum Navigation and Addressing 



The non-linear navigation capabilities of the system offer potential for quantum algorithm 
representation: 

●​ Alternate timelines in the system may map to quantum computational paths 
●​ Multi-dimensional addressing could represent quantum circuit topologies 
●​ Vector node relationships could encode quantum gate operations 
●​ Inter-container communication parallels quantum information transfer 

6.3 Quantum Security Frameworks 

The security model has potential applications for quantum cryptography: 

●​ Spheres of Influence could represent quantum security domains 
●​ Security protocols between layers could implement quantum key distribution 
●​ The nested security model aligns with quantum security hierarchies 
●​ Inter-container security models could represent quantum secure communications 

7. Implementation Considerations 

7.1 Technical Requirements 

Implementing the Volumetric Vector Addressing system would require: 

●​ High-performance spatial computing infrastructure 
●​ Real-time three-dimensional rendering capabilities 
●​ Distributed database systems supporting multi-dimensional queries 
●​ Low-latency networking for interactive spatial experiences 
●​ Advanced security implementation across multiple dimensions 
●​ Spatial indexing systems for efficient vector node retrieval 

7.2 Migration Path 

Transitioning from current addressing systems would involve: 

●​ Developing translation layers between DNS/IP and vector addressing 
●​ Creating APIs for converting web content to volumetric representations 
●​ Implementing backward compatibility with traditional addressing schemes 
●​ Building developer tools for creating vector-addressed applications 
●​ Establishing standards for vector address registration and management 

7.3 Standardization Needs 

For wide adoption, the system would require standardization of: 



●​ Vector coordinate systems and reference points 
●​ Multi-dimensional addressing protocols 
●​ Security models for Spheres of Influence 
●​ Inter-container communication standards 
●​ Temporal dimension representation and navigation 
●​ User interface conventions for volumetric environments 

8. Future Directions 

8.1 Integration with Emerging Technologies 

The Volumetric Vector Addressing system could integrate with: 

●​ Extended Reality (XR) interfaces for intuitive spatial navigation 
●​ Artificial Intelligence for context-aware information presentation 
●​ Brain-Computer Interfaces for direct navigational control 
●​ Digital Twin technologies for real-world/virtual synchronization 
●​ Decentralized networks for distributed vector space management 
●​ Quantum algorithms for multi-dimensional data processing​

 

8.2 Creating a Unified Framework and Standard for Spatial Computing and 
Cybersecurity 

A critical future direction involves establishing a unified global framework and standards 
that merge spatial computing and cybersecurity within the VVAS ecosystem. This would: 

●​ Develop interoperable protocols for volumetric vector management and secure 
cross-platform spatial data exchange. 

●​ Standardize multi-dimensional addressing schemes across hardware, software, and 
networking layers. 

●​ Align spatial computing infrastructures with NIST Cybersecurity Framework (CSF), 
zero-trust models, and quantum-resilient security principles. 

●​ Create certification and assurance frameworks for trusted spatial computing 
environments across industries. 

●​ Define governance and privacy policies for volumetric data to ensure compliance with 
international data protection regulations. 

●​ Promote open standards development for Spheres of Influence, vector node transaction 
integrity, and cross-domain cybersecurity enforcement within spatial environments. 

●​ Enable cross-industry and international collaboration to set baseline cybersecurity 
practices that can be applied across XR, IoT, digital twins, and quantum networks, 
fostering a globally interoperable and secure volumetric data ecosystem.​
 



By creating a unified spatial computing and cybersecurity framework, VVAS will support a 
scalable, secure, and trusted infrastructure for the spatial web, smart cities, and quantum 
computing networks, advancing industry standards and regulatory compliance in emerging 
digital ecosystems. 

8.3 Research Opportunities 

Further research is needed in several areas: 

●​ Optimizing vector calculation for real-time performance 
●​ Scaling vector addressing across distributed systems 
●​ Developing intuitive user interfaces for volumetric navigation 
●​ Creating standards for vector address assignment and management 
●​ Implementing quantum-safe security within Spheres of Influence 
●​ Exploring direct mappings between vector addresses and quantum states 
●​ Advancing unified cybersecurity frameworks that dynamically adapt within spatial 

computing environments 

Conclusion 
The Volumetric Vector Node and Object-Based Multi-Dimensional Operating System presents a 
visionary approach to information addressing that transcends the limitations of current systems. 
As we move toward increasingly spatial computing environments, quantum information 
processing, and advanced artificial intelligence systems, this addressing paradigm offers a 
framework that aligns with the multi-dimensional nature of these emerging technologies. 

By reimagining how information is addressed, accessed, and visualized within a unified 
volumetric space, this system lays the groundwork for a more intuitive, secure, and 
contextualized information ecosystem. It enables AI systems and agent-to-agent architectures 
to operate securely within volumetric environments, leveraging zero trust principles embedded 
directly into immutable addresses and spheres of influence to ensure authenticated, 
context-aware, and resilient autonomous interactions. 

While significant technical challenges remain in its implementation, the conceptual foundation 
established in this patent provides a compelling direction for the future of digital addressing in 
spatial computing, quantum computing, and AI-powered agent ecosystems, ensuring scalability, 
security, and operational trust in the next generation of the internet. 

 

 



This whitepaper explores the concepts presented in US Patent 9,626,387 B2 (Volumetric Vector 
Node and Object Based Multi-Dimensional Operating System) and their potential applications 
for spatial web and quantum computing infrastructure. 
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