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Solamesh: Decentralized Peer-to-Peer Communication
Infrastructure with Solana Integration & SVM Extensibility

Solamesh is a decentralized mesh networking protocol and application
framework designed to ensure resilient, secure, and private
communication in environments where centralized infrastructure is
unavailable, degraded, or unreliable. Building wupon the bitchat
codebase, Solamesh extends peer-to-peer messaging capabilities through
device-to-device communication technologies and integrates with
Solana’s high-performance blockchain to enable extensible applications
in decentralized science (DeSci), legal operations, and IoT.

Recent 1large-scale infrastructure failures—including the pzrolonged
communication outages following Hurricane Helene—demonstrate the
urgent need for networks that <function independently of cellular
towers, ISPs, and centralized intermediaries. Solamesh addresses this
requirement by providing an offline-first, privacy-preserving, and
blockchain-extensible communications layer capable of supporting both
consumer and institutional use cases.

Introduction
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Centralized communications infrastructure represents a single point of
failure in times of crisis. Natural disasters, planned utility
blackouts, political censorship, and cyberattacks have all highlighted
the fragility of existing systems. In such scenarios, the ability to
maintain continuity of communication becomes not merely a convenience,
but a matter of public safety, economic zresilience, and democratic
integrity.

Mesh networking has 1long been proposed as a solution to this
fragility, but prior implementations have faced adoption challenges
due to technical complexity, limited range, and lack of integration
with broader ecosystems. Solamesh addresses these gaps through:

1. Practical Deployment: Operates on commodity smartphones without
additional hardware.

2. Cryptographic Privacy: End-to-end encrypted communications with
ephemeral identities.

3. Blockchain Extensibility: Optional integration with Solana for
verifiable, programmable applications.

System Arxchitecture

Mesh Layer (bitchat Implementation)

Solamesh builds upon the bitchat implementation, leveraging its peer
discovery and peer-to-peer communication stack:

e Transport: Utilizes Bluetooth Low Energy (BLE) and Wi-Fi Direct
for device-to-device discovery and data exchange.

e Multi-Hop Routing: Messages are relayed across nearby devices,
extending effective communication range without centralized
infrastructure.

e Session Management: Ephemeral keys ensure privacy and prevent
persistent user tracking.
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Relay and Gateway Layer

Relay & Gateway Devices: Any node may act as a transient relay,
extending network coverage opportunistically. Gateway Devices
with intermittent internet access <can serve as bridges,
selectively relaying data to or from the Solana blockchain.

Solana Seeker: Android-compatible devices are ideal devices for
implementing blockchain-based operations with private, secure
Solamesh chat protocol.

Blockchain Integration (Solana)

Transaction Settlement: Solana’s high throughput and sub-second
finality enable low-friction settlement of microtransactions,
message proofs, and incentive mechanisms.

IoT Interoperability: Builds upon Solana’'s existing IoT
integrations, allowing devices to submit verifiable state
transitions when network access is restored.

Programmable Extensions: Developers can utilize Solana’s Sealevel
runtime (SVM) to design applications in DeSci, legal operations,
and compliance.

Incentives in Emergency Situations. SOL integration enables
just-in-time zresponse to resource needs 1in the -event of
emergency. SVM integrations enable entities and businesses to
keep running compliant operations.
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Use Cases

Disaster Response

During Hurricane Helene, millions lost access to cellular service for
days. Emergency responders and residents were unable to coordinate
evacuations, locate family members, or communicate with relief
agencies. Solamesh enables neighborhoods and relief teams to maintain
local communications without reliance on damaged infrastructure.

Utility Outages and Blackouts

During planned oxr unplanned blackouts, Wi-Fi access points and
cellular towers are either nonfunctional or congested. Solamesh
provides an independent communication channel for households,
shelters, and community centers.

Civil Resilience and Human Rights

In environments where governments intentionally disable or throttle
network access, Solamesh preserves citizens’ ability to communicate
privately and securely. This ensures continuity of civil society and
compliance with international human rights obligations zrelated +to
freedom of association and expression.

Extended Applications via Solana

e DeSci: Data collection in field research or crisis zones can be
validated and uploaded to Solana post hoc, ensuring provenance
and integrity.

e Legal Operations: Fiduciary agents and legal entities can execute
verifiable communications, timestamped interactions, and
compliance workflows, even when connectivity is intermittent.

e IoT & Logistics: Devices can coordinate directly in constrained
environments (ports, supply chains, critical infrastructure) and
later commit transactions to Solana for global synchronization.
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Privacy and Security Model

e End-to-End Encryption: All peer-to-peer messages are encrypted in
transit.

e Ephemeral Identities: Key material is rotated regularly to
prevent long-term correlation or surveillance.

e Selective On-Chain Anchoring: By default, communications zremain
local. Only explicitly opted-in data is transmitted to Solana.

This design balances 1local privacy with the benefits of global
verifiability.

Legal and Governance Considerations

Solamesh operates at the intersection of communications infrastructure
and blockchain technology. Its design must anticipate regulatory and
governance dimensions, including:

e Data Protection: Compliance with privacy laws (e.g., GDPR, CCPA)
through encryption and minimal data retention.

e Communications Law: Mesh networks may be subject to spectrum use
considerations, though BLE and Wi-Fi Direct operate within
unlicensed bands.

e Liability: Ephemeral identities and decentralized routing ensure
that no single participant bears undue 1liability for network
usage.

e Governance: Solamesh Foundation is a Puerto Rico Nonprofit
Foundation devoted to research and education. Integration with
the Solana platform enables transparent governance mechanisms for
protocol upgrades, incentives, and dispute resolution.
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Roadmap

e 2025 Q3: Consumer-facing deployments (Android-focused) in
environments prone to outages.

e 2025 Q4: Field pilots with NGOs and municipal emergency
management organizations.

e 2026: Release of SDK for developers to build DeSci, legal, and
IoT applications atop Solamesh.

e 2026+: Governance integration with Solana for community-driven
evolution of the protocol.

Conclusion

Solamesh 1is a communications infrastructure for the twenty-first
century: decentralized, 1zresilient, and extensible. It provides
immediate value during natural disasters, infrastructure outages, and
censorship events, while offering a pathway toward programmable
applications in science, law, and IoT through Solana.

In an era of accelerating <climate disruption, geopolitical
instability, and growing demand for privacy, Solamesh represents a
pragmatic, 1legally sound, and technologically mature approach to
ensuring communications continuity and extending blockchain’s zreach
into the physical world.
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