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Abstract

The Department of Defense (DoD) operates in an increasingly complex digital and cyber-threat
environment, necessitating advanced solutions for secured IP addressing and zero ftrust
architecture. This white paper introduces an innovative approach leveraging Elastic Vector
Addressing (EVA) and Decentralized Network Addressing (DNA) as fundamental
components to modernizing network security, ensuring resilient, adaptable, and dynamic
connectivity. The implementation of these technologies aligns with Zero Trust Architecture
(ZTA) principles outlined by the DoD and the Cybersecurity Maturity Model Certification
(CMMC) framework, enhancing security, interoperability, and operational efficiency in a
contested cyber domain.

Introduction

The DoD’s mission-critical networks must withstand persistent cyber threats while supporting
real-time data exchange across global operations. Traditional static IP addressing schemes are
insufficient for the dynamic and asymmetric nature of modern cyber warfare. The evolution of
Elastic Vector Addressing (EVA)—a multi-dimensional, dynamically updated addressing
system—offers a paradigm shift in secure, identity-centric networking for defense applications.
EVA integrates Zero Trust principles by ensuring continuous authentication, granular access
control, and encrypted identity management.

This paper explores how Decentralized Network Addressing (DNA), utilizing
blockchain-based identity verification and cryptographically secure spatial addressing, can
mitigate threats such as spoofing, unauthorized access, and cyber-physical convergence
vulnerabilities.

Background and Current State of DoD Networking

The DoD’s networking infrastructure is built on a mix of legacy systems and modernized
networks, creating a patchwork of security controls and integration challenges. Key issues
include:

1. Static Addressing Vulnerabilities — Traditional IP structures are susceptible to
spoofing, denial-of-service attacks, and unauthorized lateral movement within networks.

2. Lack of Interoperability — Legacy systems operate in silos, preventing seamless
communication between military branches, coalition partners, and classified networks.

3. Complex Identity Management — Verifying and securing identities across multiple
domains (land, air, sea, space, and cyber) remains a challenge under current
architectures.

4. Insufficient Situational Awareness — Cyber threats evolve faster than traditional
monitoring and response systems, necessitating real-time adaptability.



Solution: Dynamic, Multi-Factor Addressing with Zero Trust
By transitioning to EVA-DNA-based architectures, DoD networks gain:

e Enhanced cybersecurity through immutable, decentralized identity verification.
e Dynamic reallocation of resources to minimize attack surface exposure.
e Seamless, interoperable communications across joint and coalition operations.

Establishing a Registry for Secure DoD and Public Sector Addressing

Drawing parallels with ICANN’s role in managing internet domain names, this white paper
proposes a secure, federated registry for defense and public sector spatial addressing.
This registry would provide a decentralized, identity-verified framework for managing
networked assets across critical infrastructure, military operations, and public sector digital
transformation initiatives.

The proposed registry will define the governance structure, operational mechanisms, and
cybersecurity policies required to ensure secure, efficient, and adaptive management of digital
addresses in classified and unclassified environments. By integrating Zero Trust principles,
cryptographic identity verification, and blockchain-based security, this system will
enhance resilience against cyber threats, improve inter-agency interoperability, and support
national security objectives. Furthermore, it will facilitate secure digital transformation across
federal, state, and municipal agencies while maintaining strict access control for mission-critical
operations.

XRDNA Network: A Secure and Dynamic Addressing Framework for DoD

The XRDNA Network, originally designed for interoperable spatial computing, can be adapted
for the Department of Defense as a secure, decentralized addressing and identity
management framework. This system will allow DoD networks to assign and manage
secure, encrypted addresses across multiple operational domains, providing a foundation for
zero trust networking.

Key Components of the DoD XRDNA Network

1. Mission-Critical Addressing (MCA) — Provides a cryptographically secure and
adaptive IP framework tailored to DoD requirements, allowing real-time reassignment of
network addresses in response to cyber threats.

2. Defense-Specific Registrars — Ensures only approved DoD entities, defense
contractors, and allied networks can register and manage secure address spaces.

3. Military Operations & Exercises Integration — Supports dynamic addressing for joint
exercises, warfighter simulations, and real-time operational coordination.

4. Multi-Domain Identity Management (MDIM) — Provides a federated identity layer for
personnel, unmanned systems, and classified networks, ensuring only authorized users
and devices gain network access.

5. Zero Trust Addressing (ZTA) — Implements micro-segmentation and encryption,
requiring continuous authentication for address-based access control.



How the DoD Can Utilize XRDNA Network Capabilities

e Joint All-Domain Command and Control (JADC2) Interoperability — Securely
connects multi-domain forces in a trusted yet decentralized environment, ensuring
resilient communication pathways during conflict scenarios.

e Enhanced Cyber Warfare Defense — Prevents lateral movement and unauthorized
access by adversaries within DoD networks by dynamically altering address
assignments based on real-time threat intelligence.

e Tactical Edge Communications — Supports battlefield-deployable network nodes
that leverage XRDNA's decentralized registry for adaptive, secure connectivity in
contested environments.

e Cross-Agency & Coalition Integration — Enables secure interoperability between
DoD, allied forces, and intelligence communities while maintaining strict access
control protocols.

Security & Compliance Benefits

1. Immutable Identity Registry — Leveraging blockchain-based records ensures
tamper-proof identity verification and network asset management.

2. Quantum-Resilient Encryption — Ensures future-proof security against quantum
computing attacks.

3. Adaptive Addressing Protocols — Reduces attack surfaces by dynamically rotating IP
assignments based on DoD threat intelligence.

4. Enhanced Insider Threat Mitigation — Uses identity-driven, behavioral-based access
control policies to eliminate unauthorized lateral movement.

Elastic Vector Addressing

Elastic Vector Addressing (EVA) is an advanced spatial referencing system that extends beyond
traditional XYZ coordinates by incorporating temporal (T) and planar (P) dimensions. This
multidimensional approach ensures precise location tracking in dynamic and operationally
complex environments. Each EVA has a unique XYZTP identifier, which is securely stored in the
XRDNA Network, providing an immutable and verifiable spatial framework crucial for defense
and public sector applications.

Blockchain-Enabled Secure Network

The implementation of EVA introduces a paradigm shift in digital geospatial operations, bridging
the capabilities of conventional web2 platforms with decentralized web3 infrastructures. Unlike
web2'’s centralized architecture, EVA leverages blockchain technology to enhance security,
interoperability, and resilience against cyber threats. This decentralized structure is particularly
beneficial for military operations, emergency response coordination, and secure
intelligence-sharing across agencies.

Enhanced Interoperability

Unified Addressing Framework



EVA establishes a standardized geospatial framework for identifying, tracking, and engaging
with digital and physical assets across the Department of Defense (DoD), intelligence agencies,
and public sector entities. This system eliminates the inefficiencies of disparate addressing
standards, enabling seamless cross-platform coordination between military command centers,
first responders, and civilian agencies.

A unified spatial addressing system enhances operational effectiveness by integrating
geospatial intelligence across land, air, sea, and cyber domains. The ability to track and interact
with assets across digital and physical environments fosters real-time situational awareness,
critical for defense, disaster response, and infrastructure security.

Cross-Platform Asset Portability

EVA enables the seamless transfer of mission-critical data, personnel identifiers, and digital
assets across secure and non-secure networks. Whether tracking military equipment,
coordinating humanitarian aid, or managing cyber-physical systems, EVA ensures that assets
maintain their integrity and contextual relevance. The XRDNA Network enhances
interoperability across government networks, defense contractors, intelligence platforms, and
civilian emergency services.

Decentralization and Mission Security

Operational Sovereignty

EVA aligns with the DoD’s objectives of information superiority by providing military personnel
and government officials with secure control over operational data. By decentralizing data
management, EVA enhances resilience against cyber intrusions and unauthorized access,
ensuring that mission-sensitive information remains under trusted control.

Enhanced Data Privacy and Security

The vector addressing system integrates privacy-preserving cryptographic techniques to protect
classified and sensitive data, even when interfacing with centralized infrastructures. This is
essential for securing military communications, intelligence reports, and cybersecurity
frameworks, reinforcing the public sector’s commitment to data integrity and national security.

Context-Aware Strategic Applications

By incorporating spatial (XYZ), temporal (T), and planar (P) dimensions, EVA enables the
development of advanced context-aware applications for defense and emergency response.
This capability supports real-time threat analysis, predictive logistics, and adaptive mission
planning, ensuring that personnel operate with precise and actionable intelligence.

EVA revolutionizes navigation and situational awareness for military and civilian personnel alike.
In virtual environments, warfighters can engage in immersive training simulations, while in
physical theaters of operation, augmented reality (AR) overlays can provide live battlefield
intelligence. This enhanced geospatial capability supports military readiness, urban defense
strategies, and crisis management.

Augmented and Virtual Reality Integration



EVA's multidimensional capabilities make it a cornerstone for defense-related extended reality
(XR) applications. By integrating real-world and digital battle spaces, EVA enhances strategic
simulations, command and control interfaces, and mission rehearsal environments. The system
enables DoD platforms and civilian agencies to operate within a unified and interoperable digital
ecosystem.

A unified spatial addressing system ensures accessibility and usability for defense personnel,
intelligence analysts, and emergency responders. By simplifying navigation in digital and
physical domains, EVA enhances operational efficiency, reducing cognitive load and
streamlining mission-critical workflows.

Scalability and Future Growth

Foundation for the Military-Grade Spatial Web

As military and public sector operations transition towards integrated geospatial intelligence
networks, EVA provides the necessary infrastructure to navigate this evolving landscape. Its
scalability ensures support for emerging technologies such as autonomous drones, Al-driven
battlefield analytics, and next-generation smart cities.

By establishing a foundational layer for asset identification and operational coordination, EVA
strengthens national defense and public safety efforts. Military assets, government facilities, and
critical infrastructure can be uniquely identified and managed with verifiable ownership and
operational status. This framework fosters innovation in cyber-physical security and enhances
mission effectiveness.

Catalyst for Defense Innovation

With a robust and interoperable addressing system, defense agencies and public sector
innovators are empowered to develop cutting-edge applications and strategies. The open,
standardized nature of EVA encourages cross-agency collaboration, enabling novel approaches
to cybersecurity, intelligence fusion, and critical infrastructure protection.

EVA provides a strategic platform for military planners, engineers, and policymakers to redefine
digital defense strategies. By reducing barriers to interoperability and fostering a connected
operational environment, the system paves the way for new methodologies in warfare, disaster
relief, and homeland security.

The transformative impact of EVA extends beyond defense, influencing how government entities
interact with digital and physical environments. By enhancing interoperability, improving national
security, and driving technological advancements, EVA sets the stage for a future where
geospatial intelligence underpins strategic decision-making and operational readiness.

XRDNA Network

XRDNA Network for Defense and National Security Applications

The XRDNA Network is designed to enable legacy system, personnel, desktop platforms and
data, including modern frameworks and technology like Extended Reality (XR) platforms, to
securely access and exchange mission-critical information regarding physical real-world



locations, defense infrastructure, military assets, and personnel across training, operations, and
intelligence environments. This protocol establishes defined roles for defense ecosystem
participants, ensuring secure, verifiable, and interoperable data exchanges in a zero-trust
architecture. The XRDNA Network also provides advanced metadata frameworks for managing
warfighter identity, mission-critical assets, and immersive operational planning, enabling
high-fidelity digital twins for mission rehearsal, force readiness, and strategic decision-making.

Decentralized Spatial Addressing for Mission Readiness and Secure
Operations

Integrating a decentralized spatial addressing registry with blockchain, defense networks, and
legacy command systems enhances operational efficiency by creating a trusted, real-time
information exchange between physical infrastructure, hardware systems, and digital simulation
environments. This hybrid model ensures that while centralized defense networks provide high
scalability and reliability, decentralized architectures secure, verify, and synchronize
mission-critical data for multi-domain operations (MDO), including air, land, sea, space, and
cyber warfare domains.

By ensuring end-to-end encryption, cryptographic authentication, and decentralized validation,
this approach mitigates vulnerabilities in legacy communication systems, SCADA networks, and
loT-enabled defense platforms, while bridging modern XR capabilities with existing defense IT
infrastructure. This results in tamper-proof mission planning, improved cross-agency
collaboration, and resilient, real-time command-and-control (C2) capabilities that enhance both
tactical and strategic defense operations.

Elastic Vector Addressing: Transforming Defense Navigation, Coordination,
and Hardware Interoperability

Elastic Vector Addressing (EVA) is a next-generation geospatial intelligence framework that
enables real-time mapping, precise spatial coordination, and Al-enhanced navigation across
physical and virtual environments. By integrating EVA with XR platforms, defense simulations,
sensor networks, and autonomous systems, warfighters can visualize, analyze, and interact with
complex operational landscapes in real time.

Key applications of EVA in defense include:

e Physical Infrastructure & Real-World Locations — Mapping bases, airfields, ports, and
forward operating positions into dynamic digital twins for logistics, surveillance, and
facility security.

e Hardware & loT-Enabled Defense Systems — Seamlessly linking UAVs, autonomous
vehicles, robotics, and smart defense grids into a cohesive operational framework that
enhances real-time reconnaissance and force deployment.

e Personnel & Training Operations — Integrating biometric authentication, warfighter
telemetry, and XR-based training environments to improve situational awareness,
readiness assessment, and joint force coordination.

e Legacy Systems & Command Infrastructure — Ensuring backward compatibility and
interoperability between new Al-driven spatial intelligence platforms and existing C2
networks, tactical radios, and secure communications frameworks.

e Extended Reality (XR) for Strategic Readiness — Enabling immersive mission planning,
combat simulation, and augmented battlefield awareness through Al-enhanced



holographic overlays, AR-assisted targeting, and VR-based command decision
exercises.

By bridging physical and digital operations through EVA and XR-driven intelligence, the DoD
and public sector can achieve unparalleled operational agility, enhanced defense coordination,
and strategic superiority in contested environments.

Interoperability Challenges and Vector Addressing Solutions for Defense
and Public Sector

Interoperability remains a critical challenge in defense and public sector operations, where
fragmented systems, legacy infrastructure, and siloed data hinder real-time situational
awareness, cross-agency collaboration, and mission execution. Elastic Vector Addressing (EVA)
provides a unified spatial framework that enables secure, seamless communication between
real-world defense installations, digital simulations, and Extended Reality (XR)-enhanced
operations.

Real-World Location Addressing for Defense Operations

One of the key challenges in multi-domain operations (MDO) is linking physical locations—such
as military bases, logistics hubs, and deployment zones—to virtual operational environments.
EVA enables geosynchronous bridging, connecting latitude-longitude data, cartesian
coordinates, and tactical mapping systems with XR-based mission planning and simulation
tools.

e Mission Coordination: Enables seamless “portaling” between command centers, training
simulators, and live operational theaters, ensuring a continuous flow of mission-critical
data.

e Logistics & Supply Chain Security: Tracks the movement of assets, personnel, and
equipment between real and digital environments to optimize military readiness and
supply chain resilience.

e Infrastructure & Cybersecurity Monitoring: Provides real-time spatial intelligence on
critical infrastructure, enabling predictive maintenance, risk assessment, and enhanced
cybersecurity for SCADA, loT, and classified defense networks.

Impacts and Benefits for Defense and Public Sector Operations
Interagency & Allied Force Interoperability

e Ensures seamless communication between DoD, federal agencies, NATO, and coalition
forces by standardizing spatial data and operational mapping across platforms.



e Supports joint exercises and multinational mission planning with real-time,
location-based coordination tools.

Secure XR-Enhanced Training & Readiness

e Virtual and Augmented Reality (VR/AR) Training Environments: Enables immersive
warfighter training, mission rehearsal, and real-time battlefield visualization with
Al-driven scenario adaptation.

e Live-Simulated Hybrid Training: Merges live field exercises with digital overlays,
enhancing tactical decision-making and operational effectiveness.

Defense Asset & Personnel Management

e Real-Time Tracking & Deployment: Utilizes geospatial intelligence to track warfighters,
vehicles, drones, and autonomous systems in dynamic operational zones.

e Interoperable Digital Identity Management: Provides secure, blockchain-backed
authentication for military personnel and classified assets across defense platforms.

Legacy System Integration & Cybersecurity

e Bridges legacy C2 systems with modern XR-driven platforms, ensuring backward
compatibility and future-ready adaptability.

e Decentralized Spatial Data Protection: Utilizes blockchain-based encryption and
zero-trust architecture to safeguard mission-critical intelligence from cyber threats.

Enhanced Defense Intelligence, Surveillance & Reconnaissance (ISR)
Geospatial Intelligence (GEOINT) & Real-Time Mapping

e EVA enables multi-layered spatial awareness, integrating satellite imagery, UAV
reconnaissance, and Al-powered terrain analysis for enhanced ISR operations.

e Provides real-time threat detection and response, improving the accuracy of battlefield
assessments, disaster response, and national security monitoring.

Al-Powered Command & Control (C2) Systems

e Predictive analytics & automation: EVA supports machine learning models that analyze
troop movements, logistical flows, and adversarial actions, enhancing decision-making at
strategic and tactical levels.

e Augmented Command Centers: Military leaders can visualize real-time operations with
holographic overlays and interactive mission planning interfaces.




A Strategic Advantage for Defense & National Security

By enabling secure, real-time interoperability between physical and virtual defense
environments, Elastic Vector Addressing (EVA) enhances mission readiness, battlefield
intelligence, and cross-agency coordination. This next-generation spatial intelligence framework
ensures the DoD and public sector agencies remain agile, resilient, and technologically superior
in the modern threat landscape.

Operational Constraints for Defense and Public Sector Applications

The XRDNA Network is engineered within a defined set of constraints to ensure neutrality
across defense platforms, protection of sensitive data, and seamless operational performance.
These constraints align with the Department of Defense’s (DoD) cybersecurity standards,
zero-trust principles, and operational efficiency requirements. The network is built to enhance
secure interoperability across defense agencies while maintaining strict control over
mission-critical data, digital identity protection, and decentralized resilience.

Identity Protection & Anonymity in Defense Operations

In national security and military operations, data security and anonymity are critical. The XRDNA
protocol is designed to safeguard warfighter identities, classified mission data, and operational
footprints while minimizing vulnerabilities:

e Secure ldentity Obfuscation — Ensures that personnel identities, unit affiliations, and
mission metadata remain untraceable across platforms.

e Cross-System Anonymity — Limits the ability to correlate avatars, personnel movement,
or asset transfers across XR environments and command systems.

e Operational Security (OPSEC) Without Complexity — Eliminates reliance on
cumbersome security measures (e.g., seed phrases), instead leveraging zero-trust
authentication, multi-factor encryption, and Al-driven access controls to seamlessly
protect classified identities.

Decentralization & Resilience in Defense Infrastructure

To prevent single points of failure and adversarial manipulation, the protocol employs distributed
and decentralized frameworks for secure military operations, intelligence sharing, and cyber
resilience:

e Zero-Trust, Distributed Command Architecture — Ensures multi-domain interoperability
while maintaining compartmentalization of sensitive intelligence.

e Tamper-Proof Data Integrity — Enforces cryptographic verification of mission-critical
information, preventing fabrication or unauthorized data modification by external actors.

e Selective Identity Access for Security — While complete decentralization is ideal, specific
security personnel and authorized entities may require controlled access to verify and
protect sensitive identities without exposing broader datasets.

High-Performance Scalability for Defense Operations



The protocol is designed to handle large-scale, real-time military data flows, supporting joint
operations, rapid decision-making, and combat scenario simulations with minimal latency:

e Ultra-High Throughput — The test network is capable of initially supporting 33,000
operational updates per second, ensuring real-time situational awareness across
multiple theaters of operation. This is based on writing to the current blockchain
instance, but can be scaled based on node and compute deployment.

e Low Bandwidth Requirements — Efficiently operates within <1GB/s bandwidth,
allowing for tactical edge deployments, autonomous systems coordination, and
rapid XR-based mission briefings even in austere or denied environments.

e Optimized Metadata Storage — Requires only 15KB per avatar, ensuring scalable,
persistent warfighter data management (e.g., training records, operational history, and
digital twin profiles) with a total capacity of 0.5TB for 35M identities.

e Blockchain & Verification Efficiency — The protocol supports 120M gas consumption
per second, enabling high-speed, cryptographically verified transactions across
secure defense networks.

A Secure and Scalable Framework for National Security

By balancing anonymity, decentralization, and high-performance scalability, the XRDNA
Network provides a trusted, resilient, and mission-ready spatial computing infrastructure for the
DoD and public sector. This ensures secure defense communications, operational efficiency,
and a future-proofed foundation for next-generation military and intelligence applications.

Verifiable Data Records for Defense and Public Sector Operations

The XRDNA protocol is built on a secure, verifiable data store designed to maintain accurate,
real-time records of personnel, assets, and defense platforms. These records are
cryptographically signed by authorized military or government entities responsible for issuing or
updating data. This ensures tamper-proof, auditable, and mission-critical data integrity across
joint operations, command networks, and classified information systems.

Secure ldentity & Asset State Management

e Cryptographic Validation — Each warfighter identity, military asset, and operational
platform has a unique, verifiable record updated and signed by authorized command
structures.

e Immutable Metadata Updates — Records define the current operational state of
personnel, tactical assets, XR environments, and command systems by applying
controlled changes to metadata fields.

e Blockchain-Backed Integrity — A secure blockchain ledger maintains state hashes for
each warfighter, platform, or system, ensuring off-chain data verification while minimizing
latency and computational overhead.

Tamper-Proof Verification & Auditability

e State Hashing for Secure Recordkeeping — The blockchain records state hashes that
reflect the latest data stored off-chain, preventing unauthorized modifications or data
corruption.



e Merkle Root Security Model — Each identity, equipment profile, or platform record is
structured as a Merkle Root, ensuring that every change is cryptographically linked to a
verifiable chain of trust.

e On-Demand Record Verification — At any point, defense and public sector entities can
compare on-chain state hashes with off-chain records to confirm data accuracy,
authenticity, and operational consistency.

Strategic Advantages for DoD & Public Sector

e Secure Warfighter Identity Management — Ensures that digital personnel records are
protected, verifiable, and interoperable across defense networks.

e Asset Tracking & Logistical Coordination — Enables real-time verification of weapons
systems, vehicles, UAVs, and autonomous defense platforms.

e Cross-Agency & Coalition Interoperability — Provides a trusted data-sharing framework
for joint operations between DoD, NATO, and allied partners.

e Cyber Resilience & Zero-Trust Security — Prevents adversarial data manipulation by
implementing tamper-proof cryptographic verification of all operational records.

A Mission-Ready Data Integrity Framework

By leveraging blockchain-backed verification, cryptographic state hashing, and secure metadata
management, the XRDNA protocol ensures uncompromised data integrity, real-time operational
trust, and seamless cross-domain interoperability for the Department of Defense and public
sector organizations.

Hybrid Architecture Design for Defense and Public Sector Operations

To ensure secure, scalable, and interoperable integration between decentralized and centralized
defense systems, the XRDNA network leverages a hybrid architecture designed for resilient,
real-time military and government operations. This approach enables seamless data exchange,
operational transparency, and cross-agency coordination while maintaining security,
performance, and compliance with national security standards.

1. Interoperability Layer for Defense Systems

e Establishes a secure translation and routing mechanism between decentralized
registries, classified networks, and blockchain-backed verification systems.

e Ensures seamless interoperability between DoD, allied forces, intelligence agencies, and
public sector platforms for cross-domain data sharing.

e Bridges legacy defense infrastructure with modern spatial computing, Al-driven analytics,
and extended reality (XR)-enhanced mission planning.

2. Smart Contracts for Secure, Decentralized Access Control

e Smart contracts enforce cryptographic security over military and public sector access
controls, mission data updates, and operational queries.

e Guarantees transparent, tamper-proof audit logs by recording every identity verification,
asset transfer, and classified data request on secure blockchain networks.

e Supports zero-trust architecture by ensuring that only authorized personnel and systems
can interact with mission-critical registries.



3. APl Gateways for Controlled, Centralized Data Access

e Implements secured API gateways within defense registries and command networks,
ensuring structured access points for blockchain platforms and secure applications.

e Provides multi-layered authentication, rate limiting, and real-time logging, ensuring
high-performance, controlled access while maintaining data integrity and cybersecurity
compliance.

e Enables classified and unclassified network segmentation, allowing defense and public
sector agencies to leverage blockchain-enhanced transparency while maintaining
sensitive data protection.

A Secure and Scalable Defense Infrastructure

By integrating interoperability layers, blockchain-backed smart contracts, and API-secured
gateways, this hybrid architecture ensures resilient, secure, and mission-ready operations
across DoD, allied forces, and national security agencies. This approach future-proofs defense
technology ecosystems, enabling seamless collaboration, cyber-resilient intelligence sharing,
and enhanced operational efficiency in an increasingly complex global security landscape.

Data Synchronization and Integrity in a DoD-Controlled Blockchain Network

To ensure uncompromised data integrity, operational security, and real-time synchronization
across defense networks, the Department of Defense (DoD) operates a fully controlled,
closed-loop blockchain infrastructure. This network enforces secure, tamper-evident
recordkeeping, automated event monitoring, and multi-layered validation protocols to protect
mission-critical data, military assets, and national security operations.

1. DoD-Operated Data Anchoring for Immutable Records

e Tamper-Proof State Verification — Periodically anchor cryptographic hashes of defense
registry data onto a DoD-controlled blockchain, ensuring that historical records cannot
be altered or manipulated.

e Mission Audit & Compliance — Establishes an immutable chain of custody for warfighter
identities, asset movements, and command decisions, ensuring compliance with DoD
cybersecurity directives and operational policies.

e Resilient Redundancy — Provides an additional layer of data integrity, allowing for
reconstruction and verification in the event of cyber threats, adversarial attacks, or
system disruptions.

2. Real-Time Event Streaming & Automated Monitoring

e Autonomous Change Detection — Integrates event-driven synchronization to monitor
changes across the centralized defense registry and blockchain ledger, ensuring that all
updates—such as personnel movements, asset transfers, or mission-critical
changes—are automatically validated and logged.

e Automated Smart Contract Execution — Critical updates (e.g., spatial address
modifications, operational status changes, or infrastructure deployments) trigger
automated smart contract enforcement, ensuring that classified data remains
synchronized across all relevant DoD systems.



e Threat Detection & Response — Enables real-time anomaly detection, alerting command
authorities to unauthorized modifications, cyber intrusions, or discrepancies between the
blockchain ledger and off-chain defense registries.

3. Consensus Mechanisms for High-Security Operations

e Multi-Signature Verification for Critical Decisions — Implements multi-tiered,
multi-signature validation protocols for high-risk updates, such as creating new military
spatial addresses, modifying infrastructure registries, or adjusting national security
parameters.

e Command-Level Approval Requirements — Ensures that all major operational updates
require validation by multiple DoD-authorized entities, preventing unauthorized or
adversarial alterations to critical military records.

e Decentralized Trust in a Controlled Network — While the DoD maintains full control over
the blockchain infrastructure, its internal consensus mechanisms distribute verification
authority across military branches, intelligence agencies, and secure operational nodes,
ensuring that no single point of compromise exists.

A Closed-Loop Blockchain for National Security

The DoD-controlled blockchain network provides a secure, closed-loop system that ensures
data synchronization, integrity, and operational trust across defense operations. By leveraging
anchored verification, real-time event monitoring, and multi-signature consensus mechanisms,
this architecture guarantees that national security data remains protected, resilient, and aligned
with mission objectives.

Secure Data Sharing and Interaction in Spheres of
Influence (Sol): Real-World and Virtual Applications

The Spheres of Influence (Sol) model within the Elastic Vector Addressing (EVA) system
provides a Zero Trust-based, containerized framework for securely sharing and interacting with
sensitive data across both physical geo-locations and virtual environments. This architecture
enables the Department of Defense (DoD) to enforce strict access controls, prevent data
breaches, and ensure operational security while allowing authorized users to access and
collaborate on mission-critical information in real-time.

1. Secure Data Interaction at Physical Geo-Locations

Sol's containerized security model ensures that sensitive data can be shared securely at
real-world locations while maintaining strict access controls based on geospatial intelligence
(GEOINT), mission roles, and security clearances.

Key Capabilities for Real-World Deployments:



e Location-Aware Access Control:

o EVA's PO (Static) and P1 (Dynamic) spatial layers define mission-critical
geo-zones where data access is automatically granted or revoked based on:
m Proximity to secure facilities (e.g., forward operating bases, intelligence
centers, command posts)
m Time-sensitive mission parameters (e.g., operational windows, evacuation
protocols)
m Personnel role, rank, and active duty status

e Secure Data Exchange in Geo-Fenced Areas:

o EVA enables trusted data sharing within designated zones by creating secure,
virtual air-gapped environments at:
m Classified military installations (e.g., Pentagon, NORAD, NSA,
USCYBERCOM)
m Field-deployed tactical operations centers (TOCs)
m Joint force exercise locations and warfighter training ranges
o Al-driven authentication ensures only authorized personnel within a geo-fenced
Sol can interact with classified intelligence.

e Dynamic Mission Data Synchronization:

o When a special operations team arrives at a classified mission site, Sol
automatically:
m Authenticates users and verifies their clearance level
m Grants secure, time-restricted access to operational intelligence (e.g.,
UAV reconnaissance, satellite imagery, troop movements)
m Denies access when the mission window closes or unauthorized attempts
are detected

e Quantum-Resistant Encryption for Mobile Data:
o Sol uses post-quantum cryptography (PQC) and blockchain verification to:

m Protect data at rest, in motion, and during field deployments
m Prevent adversarial spoofing or cyber-intrusions from near-peer threats

2. Secure Virtual Data Collaboration in Defense Networks

Beyond physical locations, Sol enables secure collaboration in virtual, cloud-based, and
Al-assisted defense environments, ensuring seamless integration between:

e DoD’s Joint Warfighter Cloud Capability (JWCC)
e Virtualized Digital Twins for mission rehearsal and war gaming
e Cyber Defense Operations Centers and classified networks

Key Capabilities for Virtual Environments:



e Role-Based and Conditional Data Access:

o Secure sharing of mission intelligence within multi-domain virtual command
centers
o Encrypted Al-enhanced threat analysis shared among Joint All-Domain
Command & Control (JADC2) participants
o Multi-layered access policies, where:
m Strategic planners receive full operational reports
m Tactical operators see mission-relevant intelligence only

e Multi-Layered Data Security for XR and Simulation Environments:

o In VR-based training exercises or LVC (Live, Virtual, Constructive) simulations,
EVA’s Sol ensures:
m Secure data compartmentalization for warfighter Al-assisted training
m Real-time feedback loops between live and virtual operators
m Preventing unauthorized copying or data exfiltration of classified training
scenarios

e Quantum-Resilient Al for Predictive Intelligence:

o EVA enables Al-driven predictive analytics, allowing:
m Al-enhanced wargaming simulations to remain isolated within virtualized
Sol containers
m Real-time cyber threat modeling without exposing classified DoD
networks to external risks
m  Quantum-ready encryption to protect simulation-based mission rehearsals

3. Multi-Domain Secure Data Exchange: Bridging Physical and
Virtual Operations

EVA's Sol containerized environments enable cross-domain operations where data must
be securely transferred between real-world deployments and virtual planning
environments.

e Example Use Case: Secure ISR Data Sharing

o A forward-deployed reconnaissance team collects UAV intelligence in a
contested area.

o The data is automatically encrypted and assigned an EVA address within an Sol
container.

o Only authorized intelligence officers at a JADC2 command center can access,
decrypt, and analyze the footage.

o If an unauthorized user attempts to retrieve it, Zero Trust protocols immediately
revoke access and trigger a cybersecurity alert.



e Example Use Case: Digital Twin for Multi-Theater Operations

o The Space Force’s Consolidated Operational Data Archive (CODA) integrates
real-time satellite imagery into a virtualized battlefield simulation.

o Sol ensures data is segmented based on mission relevance—preventing
overexposure of satellite tracking data while allowing ground forces to access
necessary intelligence.

o Al-assisted decision-making operates within quantum-secure digital twins,
allowing strategic warfighters to test scenarios without risk of real-world
compromise.

4. Summary: Future-Proofing DoD Data Security Across Domains

By embedding Zero Trust-based Spheres of Influence (Sol) into the EVA system, DoD gains
a quantum-resilient, Al-enhanced, and cyber-secure framework for securely sharing,
isolating, and interacting with mission-critical data.

e Dynamic, geo-location-based security enforcement prevents unauthorized access at
physical locations.

e Secure virtual collaboration environments ensure seamless cross-agency coordination.

e Multi-modal Al-driven encryption and blockchain verification protect data integrity across
domains.

e Post-quantum security standards future-proof DoD operations against emerging cyber
threats.

EVA's Sol model is not just a security layer—it is a strategic force multiplier, ensuring that the
DoD’s data, intelligence, and mission-critical information remain protected, operationally
relevant, and accessible only to those who need it—whenever and wherever they operate.

Elastic Vector Address Architecture for Defense and
Public Sector Applications

The Elastic Vector Addressing (EVA) framework is designed to provide precise spatial
intelligence for physical and virtual locations, enabling secure, real-time navigation, operational
coordination, and digital-physical synchronization across military, government, and national
security environments. The system leverages a structured, multi-dimensional addressing model
to support dynamic mission operations, secure defense networks, and situational awareness in
extended reality (XR)-enhanced environments.

Elastic Address Format for Military & Government Operations
The EVA framework encodes location data in a multi-dimensional format:

X, Y, Z, T, P = (Spatial Coordinates, Time, Plane Type)



X, Y, Z — Standard geospatial coordinates for physical infrastructure, defense
assets, and mission zones.

T (Time) — Temporal component for tracking past, present, or future spatial
variations in military deployments, infrastructure development, and operational
logistics.

P (Plane Type) — Defines context, security protocols, and dynamic/static attributes
of a location, supporting classified operations, real-time asset tracking, and
cross-agency interoperability.

Plane (P) Values & Rules for Defense and Public Sector Use

The P-value system in EVA enables multi-layered defense applications by defining
variations in platform context, security requirements, and operational dynamics. Some use
cases include:

PO - Fixed Infrastructure & Static Locations

Purpose: Assigns permanent addresses to military bases, government buildings, and
critical infrastructure.

Use Case: Securely links military installations, forward operating bases, and intelligence
hubs to digital command networks.

Example: A PO address for a defense logistics hub ensures its location is permanently
registered in national security databases.

P1 - Mobile & Dynamic Locations

Purpose: Supports mobile operations, allowing real-time tracking of personnel, convoys,
drones, and fleet movements.

Use Case: Assigns dynamic addresses to warfighters, deployed units, or autonomous
vehicles that require continuous spatial updates.

Example: A P1 address follows a military convoy in real-time, ensuring secure,
encrypted positioning for rapid-response operations.

P2 — Multi-Domain Coordination Plane

Purpose: Enables cross-platform collaboration for air, land, sea, space, and cyber
operations.

Use Case: Unifies satellite reconnaissance, ISR (Intelligence, Surveillance, and
Reconnaissance), and ground-based intelligence into a common operational picture.
Example: A P2 address synchronizes naval fleet locations with satellite ISR feeds,
ensuring coordinated real-time threat assessments.

P3 - Conditional & Context-Aware Addressing

Purpose: Adapts location-based data based on mission priorities, battlefield conditions,
or environmental factors.

Use Case: Adjusts operational mapping and geospatial overlays based on weather
conditions, enemy movements, or cyber threats.



e Example: A P3 address dynamically updates airstrike target coordinates based on
real-time intelligence and threat analysis.

P4 - Training & Simulation Plane

e Purpose: Provides a digital twin environment for military training, wargaming, and
strategic simulations.

e Use Case: Connects live-fire exercises, XR-based combat training, and Al-driven
mission rehearsals into an integrated, data-driven training environment.

e Example: A P4 address enables soldiers in a VR simulation to train in a replica of an
active mission zone.

P5 — Archival & Intelligence Record Plane

e Purpose: Stores historical data, mission logs, and intelligence archives for
post-operation analysis and forensic investigations.

e Use Case: Allows analysts to review past operations, compare mission effectiveness,
and improve future strategic planning.

e Example: A P5 address stores all geospatial and operational data from a past
counter-terrorism mission, preserving a tamper-proof record for future reference.

P6 — Secure & Classified Operations Plane

e Purpose: Handles highly classified locations, cyber defense operations, and national
security-sensitive missions.

e Use Case: Ensures zero-trust security protocols, multi-layer encryption, and restricted
access to sensitive locations.

e Example: A P6 address is assigned to a secure communications hub, ensuring only
authorized personnel with cryptographic clearance can access it.

P7 — Research & Development (R&D) Testbed Plane

e Purpose: Serves as a sandbox environment for testing new military technologies,
Al-driven geospatial intelligence, and experimental defense applications.

e Use Case: Supports advanced battlefield technology development, classified
cyber-defense initiatives, and next-generation weapons testing.

e Example: A P7 address is used for a classified Al-driven targeting system, ensuring that
its testing environment remains isolated from active operational zones.

P8 — Temporary & Mission-Specific Locations

e Purpose: Assigns ephemeral addresses for field operations, emergency response
zones, or temporary installations.

e Use Case: Establishes temporary command posts, refugee camps, or pop-up cyber
defense centers with automated expiration protocols.

e Example: A P8 address is assigned to a forward-deployed command center that will be
dismantled after a mission is completed.

P9 — Humanitarian & Civil Defense Applications



e Purpose: Supports disaster response, humanitarian aid, and civilian-military
coordination efforts.

e Use Case: Enables real-time coordination between DoD, FEMA, and allied response
teams during natural disasters, pandemics, or crisis relief efforts.

e Example: A P9 address links emergency supply distribution hubs with real-time GIS
mapping, ensuring critical aid reaches affected areas efficiently.

A Next-Generation Geospatial Intelligence Framework

The Elastic Vector Addressing (EVA) system provides the DoD and public sector agencies with
a secure, adaptable, and interoperable spatial intelligence architecture. By leveraging P-layered
addressing, real-time location tracking, and advanced encryption protocols, EVA enhances
national security, operational readiness, and cross-agency coordination.

Integrations

DoD and Public Sector Spatial Addressing with DNS & Secure
Name Services

Integrating the Elastic Vector Addressing (EVA) system with Department of Defense (DoD) and
public sector networks ensures seamless mapping of physical and virtual locations to secure,
human-readable domain names. This allows for secure navigation of spatial intelligence
networks, military communications, and classified operational environments.

This integration utilizes existing DoD and government-controlled IP and DNS infrastructure,
such as:

DoD’s Secure Internet Protocol Router Network (SIPRNet)
Non-Classified Internet Protocol Router Network (NIPRNet)
Government-provided DNS services (e.g., .gov, .mil TLDs)
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e Blockchain-backed secure name resolution for classified operations

Traditional DoD & Public Sector DNS Integration

1. Registry Update for Elastic Vector Addresses

e The centralized DoD spatial addressing registry is updated to include mappings between
Elastic Vector Addresses and government-controlled DNS records.

e This allows for direct navigation of military bases, intelligence hubs, and
forward-operating locations using secure, human-readable domain names.

2. A Record Configuration



e DoD and public sector DNS configurations can assign A records to spatial addresses,
directing HTTP requests to mission-critical geographic locations or XR-enhanced
operational platforms.

e These DNS settings provide secure and seamless access to command centers,
real-time training simulations, and geospatial intelligence databases.

3. Intermediary Server Setup for DoD Networks

e A secure, DoD-controlled intermediary server processes requests from
SIPRNet/NIPRNet-based infrastructure to resolve Elastic Vector Addresses.

e This server queries the classified spatial registry, translating standard web requests into
defense-specific spatial intelligence queries.

Example: Integrating EVA with DoD’s Global Information Grid (GIG)

By integrating EVA with DoD’s Global Information Grid (GIG), spatial addressing could be
linked to operational command systems. This allows:

e Joint Force Command Centers to use geospatial intelligence with real-time military
coordination.

e Logistics and supply chains to track real-world and digital twin locations of deployed
units, assets, and autonomous defense platforms.

e Cross-agency interoperability, allowing DoD, NATO, and allied forces to synchronize
operations using a secure, standardized spatial address format.

DoD & Public Sector Blockchain-Based Secure Name Resolution

1. Smart Contract for Secure EVA Mapping

e A DoD-operated smart contract maps classified blockchain-based domain names (e.qg.,
.mil/.gov secure name services) to their corresponding Elastic Vector Address.

e This provides a tamper-proof, decentralized mapping for classified military operations,
cyber warfare defense, and critical infrastructure monitoring.

2. Resolver Configuration for Secure Name Services

e Military and government DNS resolvers interact with blockchain-backed smart contracts
to resolve spatial addresses for secure mission environments.

e This enables autonomous military navigation, secure digital twin coordination, and
real-time encrypted spatial data exchange.

3. Secure DApp Handling for DoD Operations

e A defense-specific DApp (Decentralized Application) interprets Elastic Vector Addresses
for operational command and ISR (Intelligence, Surveillance, Reconnaissance)
applications.



e This ensures classified missions, warfighter tracking, and cross-agency coordination
leverage a secure, decentralized name resolution system.

Example: Blockchain-Backed Name Services for Defense Operations
By integrating blockchain-secured name resolution within DoD networks, EVA enables:

e Cryptographic authentication of classified spatial data to prevent adversarial spoofing or
cyber intrusion.

e Real-time geospatial intelligence synchronization across autonomous systems, UAVs,
and cyber operations.

e Secure battlefield navigation using XR-enhanced, blockchain-authenticated military
positioning data.

Enhancing DoD & Public Sector Spatial Intelligence

The integration of EVA with secure DoD DNS and blockchain-backed name resolution ensures
seamless, classified, and cyber-resilient spatial intelligence management. By leveraging both
traditional and decentralized infrastructure, the DoD and public sector can achieve:

e Trusted geospatial intelligence synchronization across classified and public defense
networks.

e Secure military navigation, logistics, and training operations with encrypted spatial
address resolution.

e Resilient, future-proof cyber defense frameworks to prevent adversarial data
manipulation.

Integration with Advanced DoD Data Systems and
Structures

Integrating the Elastic Vector Addressing (EVA) system with the Department of Defense's (DoD)
advanced data infrastructures, particularly the Consolidated Operational Data Archive (CODA),
offers a transformative approach to data management and operational efficiency. This
integration facilitates the creation of a unified registry entry via the elastic vector address,
streamlining data pathways and enhancing processes such as data ingestion, indexing, and the
delivery of multimodal outputs to user platforms, artificial intelligence (Al) systems, and
intermediary libraries.

Overview of CODA

CODA is an automated system developed to provide U.S. Space Force (USSF) operators with
access to commercial and non-traditional data sources, expanding the volume of data that can
be transformed into actionable information. It addresses challenges associated with utilizing



diverse data formats from various providers by translating them into compatible formats for
USSF command and control (C2) systems and implementing quality control measures to ensure
data reliability. This system enhances space domain awareness by integrating disparate data
sources into a coherent operational picture. Breaking Defense+7spoc.spaceforce.mil+7Breaking
Defense+7

Unified Registry Entry via Elastic Vector Address

The EVA system introduces a standardized geospatial addressing schema that can be
leveraged to create unified registry entries within CODA. By assigning unique elastic vector
addresses to data points, the integration achieves:

e Simplified Data Pathways: Standardized addressing reduces complexities in data
routing, ensuring efficient and accurate data flow within CODA.spoc.spaceforce.mil

e Accelerated Data Ingestion: Unified addresses enable rapid assimilation of diverse
data sources, minimizing delays in data availability for analysis.

e Enhanced Indexing: Consistent addressing facilitates more efficient indexing
processes, improving data retrieval speeds and accuracy.

e Multimodal Outputs: The system supports diverse output formats, catering to various
user platforms and Al applications, thereby enhancing data accessibility and utility.

Benefits to User Platforms, Al, and Intermediary Libraries
Integrating EVA with CODA offers significant advantages:

e Enhanced Al Integration: Standardized data structures enable Al systems to process
and analyze information more effectively, leading to improved decision-making
capabilities.MyScale | Run Vector Search with SQL

e Improved Data Interoperability: Unified addressing ensures seamless data exchange
between different platforms and libraries, fostering collaboration and reducing data silos.

e Streamlined Data Management: Simplified data pathways and accelerated processing
reduce the workload on data management systems, leading to operational efficiencies.

In summary, the integration of the EVA system with CODA exemplifies a strategic advancement
in the DoD's data management capabilities, aligning with the objectives outlined in the DoD
Data Strategy to treat data as a strategic asset and enhance operational effectiveness. U.S.
Department of Defense
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Quantum-Ready Addressing: Multi-Modal &
Multi-Dimensional Computing with EVA

The Elastic Vector Addressing (EVA) system is uniquely designed to support multi-modal and
multi-dimensional computing, integrating seamlessly with both classical high-performance
computing (HPC) and emerging quantum architectures. By incorporating T (time) and P (plane)
variables into its addressing structure, EVA enables dynamic, context-aware, and multi-domain
interoperability essential for real-time defense operations, spatial intelligence, and
next-generation Al-driven decision-making.

1. Multi-Temporal (T) Addressing for Quantum-Enhanced
Real-Time Operations

The T variable in EVA’s structure represents time, allowing it to:

e Track Spatial Intelligence Across Time — EVA's time-dependent addressing structure
ensures that historical, real-time, and predictive geospatial data are
guantum-computable, supporting applications such as:

o Predictive Al modeling for battlefield simulations
o Quantum-enhanced logistics and supply chain optimization
o Real-time tracking of mission assets, UAVs, and space systems
e Quantum-Speed Simulation & Time-Series Analysis — Quantum algorithms can
process vast amounts of temporal-spatial data in parallel, allowing EVA to:

o Simulate multi-domain operations in real time for JADC2 command centers
o Enable future-state analysis of threats, logistics, and strategic deployments
o Optimize warfighter movements using quantum-temporal predictive modeling
e Dynamic Encryption Based on Time-Based Keying — EVA integrates with Quantum
Key Distribution (QKD) for secure time-sensitive encryption protocols, ensuring
that:

o Operational data remains resilient to quantum decryption threats
o Time-locked security measures protect classified spatial intelligence
o Cryptographic hashing dynamically updates based on mission timestamps




2. Multi-Dimensional (P) Addressing for Quantum-Enabled
Multi-Domain Operations

The P (plane) variable in EVA’s addressing structure represents dimensional variation,
enabling it to:

e Map Multi-Domain Battlefields — EVA's addressing dynamically differentiates between:

o Land, air, sea, cyber, and space-based operations
o Multi-platform asset tracking across physical and virtual defense environments
o Quantum-enhanced interoperability across warfighter networks
e Support Quantum-Enhanced Parallel Computation — With P values assigned to
different operational layers, quantum processors can:

o Simultaneously compute multiple battle scenarios across PO (static installations),
P1 (dynamic force movements), and P2 (multi-domain operations)

o Enable multi-layered Al-assisted threat detection by segmenting spatial
intelligence into distinct quantum states

o Optimize cyber defense operations by running multiple security simulations in
parallel

e Augment Al and Autonomous Systems with Multi-Layered Spatial Intelligence —
Quantum-assisted Al can rapidly analyze multi-P-layered EVA data, providing:

Real-time autonomous drone routing based on dynamic battle conditions
Quantum-optimized pathfinding for space-based military assets
Cross-domain synchronization of cyber, electronic warfare, and physical
battlefield conditions

3. Multi-Modal Data Processing for Al, Cyber, and Quantum
Systems

By integrating T and P into its core structure, EVA enables:

e Al-Enhanced Quantum Computing — Quantum machine learning (QML) models can
use EVA’s structured addressing for:

o Deep-learning-based warfighter training simulations
o Quantum-assisted ISR (Intelligence, Surveillance, and Reconnaissance)
o Predictive maintenance for mission-critical assets

e Cyber-Resilient Spatial Intelligence — Quantum-based cyber defense tools can:



o Detect and neutralize cyber threats before they escalate
o Process massive cyber-spatial datasets in real time
o Protect time-sensitive DoD communications through quantum-encrypted P6
(security) addressing
e Quantum-Secure Blockchain for Military Logistics — EVA enables blockchain-based
quantum-ledger synchronization, ensuring:

o Tamper-proof tracking of military supply chains
o Encrypted decentralized authentication for classified operations
o Multi-layered Al verification of battlefield logistics and mission data

4. Future-Proofing DoD Computing Infrastructure with EVA

By embedding T (time) and P (plane) into its addressing schema, EVA:

Bridges the gap between classical computing, Al, and quantum architectures
Supports time-based and dimensional quantum simulations for real-time defense
planning

e Ensures multi-modal interoperability across air, land, sea, space, cyber, and electronic
warfare domains

e Enables resilient, Al-driven decision-making optimized for next-gen computing
capabilities

As quantum computing evolves, EVA ensures DoD remains at the forefront of spatial
intelligence, autonomous systems, and next-generation warfare. Its architecture is not just
designed for today’s high-performance computing but for the future of quantum-driven military
operations.

Adoption

Implementation Strategy for DoD Adoption of Elastic Vector Addressing
(EVA)

To ensure seamless adoption and integration of the Elastic Vector Addressing (EVA) system within
the Department of Defense (DoD), a structured, phased implementation strategy will be employed.
This approach prioritizes security, interoperability, and mission-readiness, while aligning with DoD’s
Zero Trust Architecture, Joint All-Domain Command & Control (JADC2), and evolving
cybersecurity frameworks.




1. Joint On-Prem and Cloud-Based Sandbox Environment

Objective

To validate, test, and refine the integration of EVA into classified and unclassified DoD
environments, a sandbox testing infrastructure will be deployed. This hybrid approach will leverage
both on-premises secure enclaves and cloud-based environments to simulate real-world operational
conditions.

Key Components

e On-Prem Secure Sandbox (Classified)

o Hosted within DoD Data Centers, utilizing SIPRNet/NIPRNet connectivity.
o Enables classified, controlled testing of EVA in simulated operational settings.
o Integrates with existing defense networks (e.g., JADC2, DoD Cyber Command, and
DISA).
e Cloud-Based Sandbox (Unclassified & DoD Enterprise Cloud)

o Hosted within GovCloud, JWCC (Joint Warfighter Cloud Capability), and Impact
Level (IL) 5-6 environments.
o Supports collaborative testing between DoD, defense contractors, and allied forces.
o Enables Al-driven simulations, digital twin modeling, and cybersecurity stress
testing.
e Joint Data Fusion & AI/ML Integration

o Leverages Al-enhanced spatial intelligence for predictive analytics, automated
threat detection, and multi-domain coordination.

o Facilitates testing of EVA’s blockchain-backed security and encryption in a
multi-tenant cloud environment.

o Supports joint warfighter training and real-time battlefield simulations using
synthetic environments.

2. Pilot Programs in Secure Enclaves

Objective

Deploy EVA in classified defense environments to evaluate mission-critical performance, security,
and interoperability before full-scale deployment.

Key Actions

e Establish controlled pilots in secure defense networks, including Pentagon, Cyber
Command, NSA, and regional combatant commands (COCOMs).

e Deploy EVA in joint exercises, such as Red Flag, Cyber Storm, and warfighter readiness
simulations.

e Validate EVA’s impact on geospatial intelligence (GEOINT), ISR (Intelligence, Surveillance,
and Reconnaissance), and digital twin-enhanced operations.



Assess performance under Zero Trust conditions, ensuring compliance with CMMC 2.0,
NIST 800-207, and DISA security frameworks.

3. Integration with Existing DoD Infrastructure

Objective

Ensure EVA aligns with current and future defense networks by integrating with JADC2, enterprise
cloud solutions, and existing spatial intelligence frameworks.

Key Actions

Leverage JADC2 for Interoperability
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Integrate EVA spatial intelligence into JADC2’s common operational picture (COP).
Enhance real-time battlefield awareness, joint force coordination, and dynamic
mission planning.

Ensure cross-service compatibility between Army, Navy, Air Force, Marines, Space
Force, and allied forces.

Align with Enterprise Cloud Solutions Office (ECSO)

o
o
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Deploy EVA in IL5+ cloud environments to support secure, scalable data sharing.
Ensure compliance with JWCC and DoD’s hybrid cloud strategy for multi-domain
defense operations.

Utilize classified cloud environments for secure storage and processing of spatial
intelligence data.

Enhance Interoperability with DoD’s Al & Autonomy Initiatives

(o]

Connect EVA to Al-driven defense platforms, such as Project Maven, Joint Al Center
(JAIC), and the Defense Innovation Unit (DIU).

Enable autonomous systems, UAVs, and robotics to interact seamlessly with EVA for
precision navigation and target acquisition.

Support Al-enhanced operational simulations for joint training and mission
rehearsal exercises.

4. Collaboration with Defense Contractors & National Security

Agencies

Objective

Work with key defense stakeholders to refine EVA’s security, blockchain integration, and
Al-enhanced geospatial capabilities.

Key Partnerships



e DARPA (Defense Advanced Research Projects Agency)

o Develop advanced blockchain security models for EVA.
o Test Al-driven anomaly detection and predictive analytics for cyber resilience.
e NSA (National Security Agency)

o Ensure EVA meets classified encryption and cybersecurity requirements.
o Integrate Zero Trust authentication models into EVA's blockchain security architecture.
e DISA (Defense Information Systems Agency)

o Validate EVA’s integration with DISA’s cloud and network services.
o Implement secure data-sharing frameworks for joint and coalition operations.
e Defense Contractors (Lockheed Martin, Northrop Grumman, Raytheon, etc.)

o Develop joint research initiatives on EVA’s military applications.
o Pilot EVA in defense R&D labs and military training environments.

5. Mandating EVA in Future Network Architecture Policies

Objective

Ensure EVA’s adoption is codified within DoD cybersecurity and network modernization policies.

Alignment with Defense Standards
e Cybersecurity Maturity Model Certification (CMMC) 2.0

o Establishes cybersecurity compliance benchmarks for EVA deployment.
o Requires contractors and defense partners to secure EVA-related spatial data.
e Zero Trust Implementation Roadmap

o Integrates EVA into DoD’s zero-trust security framework.
o Ensures continuous verification of spatial intelligence and mission-critical data
flows.
e NIST 800-207 & DISA Cloud Security Requirements

o Ensures EVA meets federal security guidelines for spatial data encryption and
access controls.
o Validates EVA's role in classified and multi-domain operations.

A Phased Approach for Secure DoD Adoption

The DoD’s adoption of EVA will follow a strategic, phased approach, ensuring seamless integration,
security validation, and cross-agency collaboration. By leveraging on-prem and cloud-based
sandbox testing, secure pilot deployments, and partnerships with national security agencies, EVA
will become a critical enabler of DoD’s future spatial intelligence and geospatial command
networks.



Modular Design - Development Pathways for
Current and Future Software Architecture

The Elastic Vector Addressing (EVA) system aligns closely with the Modular Open Systems
Approach (MOSA) as outlined in the DoD’s guidelines for defense acquisition programs. By
integrating MOSA principles, EVA supports interoperability, modular design, and rapid
innovation, enabling DoD to enhance operational efficiency, mission effectiveness, and
technological superiority. Below is a breakdown of how EVA conforms to MOSA’s five pillars
and supports its implementation within DoD systems.

1. Enabling Environment

DoD programs implementing MOSA must establish requirements, business practices, and
acquisition strategies that support modularity, ensuring long-term adaptability. The EVA
addressing system aligns with this by:

e Providing a standardized geospatial addressing schema for physical and virtual
locations, ensuring cross-platform compatibility within DoD networks.

e Integrating with existing Joint All-Domain Command and Control (JADC2) infrastructure,
allowing seamless spatial coordination across different mission domains.

e Supporting classified and unclassified implementations, enabling integration with secure
enclaves while ensuring adaptability to evolving operational needs.

2. Modular Design

MOSA mandates that DoD systems be designed in modular components, allowing for
incremental improvements and reducing vendor lock-in. The EVA system adheres to this by:

e Defining a flexible coordinate-based structure (X, Y, Z, T, P) that allows modular
extensions based on mission-specific requirements.

e Supporting independent system upgrades without impacting the broader network,
ensuring each addressing layer can evolve independently.

e Facilitating integration with legacy systems while allowing future scalability, enabling the
seamless adoption of new technologies.

3. Designated Interfaces



To ensure modularity, MOSA-compliant interfaces must be decoupled from specific
implementations, facilitating system-wide interoperability. EVA achieves this by:

e Utilizing standardized APIs for interoperability with DoD’s cloud-based and edge
computing environments, including AWS GovCloud, DoD’s Enterprise Cloud Solutions,
and DISA-managed platforms.

e Ensuring backward compatibility with existing DoD mapping and geospatial intelligence
(GEOINT) systems, allowing EVA to serve as a universal addressing layer across
various operational theaters.

e Allowing plug-and-play integration with other spatial intelligence and simulation
platforms, such as Live, Virtual, and Constructive (LVC) training environments.

4. Consensus-Based Open Standards

MOSA requires the adoption of widely accepted, consensus-based standards to foster
competition and accelerate technology refresh. EVA conforms by:

e Utilizing geospatial and cybersecurity standards aligned with National Institute of
Standards and Technology (NIST), Open Geospatial Consortium (OGC), and IEEE
protocols.

e Integrating with DoD-approved encryption and blockchain verification standards to
ensure secure addressing for critical defense applications.

e Supporting an open yet controlled development environment, allowing DoD agencies,
contractors, and allies to contribute to addressing system enhancements within defined
security parameters.

5. Certifying Conformance

Ensuring that all systems meet MOSA conformance standards is critical to interoperability and
system longevity. EVA facilitates this by:

e Implementing rigorous verification and validation (V&V) protocols that align with DoD's
MOSA conformance criteria.

e Providing automated testing and compliance verification through blockchain-based
auditing mechanisms, ensuring all spatial records remain immutable and traceable.

e Aligning with DoD’s CMMC 2.0 and Zero Trust Architecture requirements, ensuring
continuous security assessment and cyber resilience across the addressing network.

Integration with DoD’s On-Premise and Cloud Sandbox Environments



To facilitate MOSA adoption, EVA can be deployed in a joint on-premise and cloud-based
sandbox environment, allowing DoD agencies to:

Test and validate the system’s interoperability with classified and unclassified networks.
Conduct performance evaluations under operational scenarios to ensure seamless
integration with command-and-control systems.

e Develop and refine Al-driven automation strategies, leveraging DoD’s DevSecOps
pipelines to optimize mission planning and execution.

The EVA vector addressing system is fully aligned with MOSA principles, ensuring
interoperability, modularity, and security across DoD operations. By providing a scalable,
standards-based approach to spatial intelligence, EVA supports warfighter readiness, mission
efficiency, and futureproofing of DoD’s network infrastructure

Proposed Governance Structure for DoD and Public
Sector Adoption of Elastic Vector Addressing (EVA)

The governance of the Elastic Vector Addressing (EVA) protocol within the Department of
Defense (DoD) and public sector must follow a structured, hierarchical, and rank-based
decision-making process that ensures security, operational efficiency, and strategic oversight.
This governance model will be based on DoD executive roles, chain of command, and
established military decision-making frameworks while incorporating elements of collaborative
oversight and technical advisement.

1. Governance Framework and Stakeholder Identification

Primary Governance Body: DoD Spatial Intelligence Oversight Board

The EVA governance structure will be overseen by the DoD Spatial Intelligence Oversight
Board (SIOB), which consists of senior-ranking officials from:

e Joint Chiefs of Staff (JCS) — for strategic oversight and mission integration.

e Under Secretary of Defense for Research and Engineering (USD(R&E)) — for
innovation, R&D, and emerging technology policies.

e Defense Information Systems Agency (DISA) — for cybersecurity and network
integration.



o National Geospatial-Intelligence Agency (NGA) — for geospatial intelligence and
spatial data governance.

e Cyber Command (CYBERCOM) & NSA — for secure communications and encryption
policy oversight.

e Joint All-Domain Command & Control (JADC2) Program Office — for ensuring
multi-domain interoperability.

Stakeholder Categories & Representation
1. Operational Leadership (Voting Members)

o Four-Star and Three-Star Generals/Admirals from each service branch (Army;,
Navy, Air Force, Marines, Space Force).
o Senior DoD Executives (SES-level officials) from DISA, NGA, and CYBERCOM.
o DoD Chief Information Officer (ClO) and Chief Digital and Al Officer (CDAO) for
technical oversight.
2. Technical & Cybersecurity Experts (Advisory Role)

o Al and Blockchain Security Experts from DARPA, NSA, and DoD Cyber
Command.
o Senior Analysts from NGA and the Defense Innovation Unit (DIU).
o Operational Test & Evaluation (OT&E) Specialists responsible for performance
validation.
3. Defense Contractors & Industry Partners (Non-Voting Advisory Role)

o Defense prime contractors (e.g., Lockheed Martin, Raytheon, Northrop
Grumman) participating under controlled contracts.

o Private sector technology partners assisting with cloud, Al, and blockchain
security under classified agreements.

2. Governance Components & Decision-Making Structure

1. Hierarchical Foundation Structure

The governance structure follows a top-down chain of command, ensuring that decisions
align with national security policies, military doctrine, and DoD cybersecurity
frameworks.

e Tier 1 — DoD Spatial Intelligence Oversight Board (SIOB) (Four-Star & SES-Level)

o Final approval authority for EVA governance, network security policies, and
interoperability decisions.
o Can mandate protocol changes, funding allocations, and operational directives.
o Approves integration into classified networks and future DoD spatial
infrastructure.
e Tier 2 — Joint Technical Working Groups (JADC2, DISA, NGA, NSA, CYBERCOM)



o Develops and refines protocol rules, technical frameworks, and cybersecurity
measures.
o Conducts operational testing in secure enclaves and cloud-based sandbox
environments.
o Implements approved changes and monitors compliance with Zero Trust
principles.
e Tier 3 — Service Branch Implementation Teams

o Each military service branch has a designated EVA task force that integrates the
protocol into their operations.

o Responsible for field testing, training programs, and operational feedback loops.

o Works with combatant commands (COCOMs) for real-world deployment.

3. Proposal Mechanism for Governance Decisions

1. Proposal Submission (Rank-Based Initiation Process)

e Flag Officers (O-7 and above) and Senior Executive Service (SES) officials may submit
proposals for protocol updates, security changes, or operational enhancements.

e Proposals must be backed by a feasibility study conducted by the relevant DoD
research, cybersecurity, or intelligence agency.

2. Pre-Voting Discussion (Advisory & Technical Review)

e Before formal voting, NSA, DARPA, DISA, and NGA advisors conduct technical risk

assessments.
e The Joint Al & Cybersecurity Task Force reviews the proposal for Zero Trust compliance.
e The proposal is briefed to the SIOB for strategic impact evaluation.

4. Voting Process Based on Rank & Role

1. Voting Authority & Weighted Voting System

e Four-Star Generals, SES-Level DoD Executives, and JCS members hold final voting

authority.

e Three-Star Generals, Senior Cybersecurity Directors, and NGA Intelligence Leads have
advisory votes.

e Voting power is weighted based on operational impact, cybersecurity risk, and national
security relevance.

2. Voting Thresholds for Approval

e Routine Updates (Minor Security Patches, Policy Refinements): Requires simple majority
approval (51%).



Major Protocol Changes (Interoperability Expansion, Al/Blockchain Upgrades): Requires
two-thirds majority approval (66%).

Strategic-Level Policy Overhauls (Integration with JADC2, C2 Networks, Mission-Critical
Infrastructure): Requires unanimous approval from SIOB leadership.

5. Implementation, Accountability, and Compliance

1. Execution of Approved Decisions

Once approved, the Joint Technical Working Groups (DISA, NSA, NGA, DARPA) are
responsible for implementing protocol updates.

Synchronized deployment across service branches via the Enterprise Cloud Solutions
Office (ECSO) and JADC?2 integration teams.

2. Progress Reporting & Compliance

Quarterly reports to the DoD Chief Information Officer (ClIO) and Chief Digital and Al
Officer (CDAO).

Annual cybersecurity audits conducted by CYBERCOM & NSA.

Real-time monitoring through Al-driven security analytics and blockchain integrity
verification.

3. Adaptive Revision Mechanism

Proposals may be revisited if emerging threats, technological advancements, or
operational changes require updates.

The National Defense Authorization Act (NDAA) and evolving DoD cybersecurity policies
will drive periodic reviews.

6. Transparency & Secure Communication

1. Classified & Controlled Communication Channels

All governance discussions occur via DoD-classified communication channels, such as
JWICS (Joint Worldwide Intelligence Communications System).
Regular classified briefings to DoD leadership and combatant commanders.

2. Documentation & Compliance Records

Governance decisions, protocol changes, and security assessments are documented
within SIPRNet-secured archives.

CMMC 2.0 & NIST 800-207 compliance audits ensure alignment with federal
cybersecurity standards.



A Secure and Mission-Ready Governance Model

The DoD Governance Model for EVA ensures that spatial intelligence, operational
decision-making, and security policies are controlled by ranking military officials and senior DoD
executives. By leveraging a hierarchical, rank-based governance framework, EVA maintains
mission-critical integrity, secure interoperability, and adaptability to evolving threats.

Conclusion

By adapting the XRDNA Network for DoD operations, military networks gain an unparalleled
level of security, adaptability, and resilience. Through Zero Trust Addressing (ZTA),
cryptographically secured registries, and dynamic identity-based network access, the DoD will
be equipped to defend against evolving cyber threats while maintaining seamless operational
interoperability.

Next Steps:

e Establish a task force to evaluate pilot implementations within classified DoD
environments.

e Collaborate with defense technology leaders to refine EVA-DNA integration.

e Publish an official DoD directive for phased adoption across service branches.

This DoD-specific XRDNA framework ensures zero trust, cyber-resilient defense networks,
reinforcing national security and mission success in the digital battlespace.
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