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Executive Summary

This White Paper defines the foundational specifications of the RealNode protocol, an asym-
metric trust infrastructure designed to combat mass-scalping and protect high-demand ticketing
flows. By shifting validation from the application layer to hardware determinism, RealNode in-
troduces a transparent attestation method that stops automated ticket buying instantly, ensuring
genuine fans get access.

Strategic Objectives:

o Inventory Protection (Anti-Scalping): Securing flash sales to ensure every ticket is
bought by a unique, certified organic human entity, not a bot.

e Universal Digital Inclusion: Compatible with all terminals through cross-device cryp-
tographic standards (FIDO2 / WebAuthn).

o Economic Efficiency (Edge Security): Significant reduction of server load during
ticketing peaks — up to 60% compute savings.

Offer Structure: The protocol is structured across three integration tiers (RN Insight,
RN Sentinel, RN Vault), enabling ticketing platforms to calibrate security based on event
demand — from passive audit to absolute hardware cryptographic attestation.



1 The Limits of Adaptive Security in Ticketing

1.1 The Collapse of the “Relative Trust” Model during Flash Sales

In 2026, the high-demand ticketing industry is confronting an unprecedented level of profes-
sionalization in automated scalping networks. When ticket sales open for a highly anticipated
concert, scalping bots empty a stock of 50,000 tickets in seconds, long before genuine fans have
even passed the virtual queue. Traditional solutions — CAPTCHA, IP scoring, WAF — attempt
to calibrate security using probabilistic models and fail.

e The Limits of CAPTCHAs: Visual challenges are increasingly bypassed by adversarial
neural networks. This approach adds friction to the legitimate fan’s journey without
guaranteeing an absolute barrier against advanced automation.

e Virtual Queue Bypass: Scalper scripts use thousands of proxies to jump the queue and
secure inventory instantly.

1.2 The RealNode Philosophy: Binary Determinism

Unlike approaches rooted in permanent uncertainty, RealNode adopts a posture of Determin-
istic Security. “Whether a buyer is human is not an algorithmic probability — it is a state
that is both materially and mathematically verifiable.”

This principle governs every layer of the protocol: no ticket checkout is granted unless an
unambiguous hardware-bound proof of identity has been cryptographically established.

1.3 Cryptographic Standardization: Cross-Device Authentication

To guarantee universal access without compromising security, RealNode relies on industry-
standard asymmetric mathematical primitives (Ed25519) defined by open consortia:

o Attestation Delegation: The user’s smartphone is used as a universal authentica-
tor through its built-in secure hardware component (Secure Enclave / TPM), leveraging
FIDO2 protocols.

e High-Performance Execution: Following successful attestation, access is granted in
under 200ms via a distributed in-memory evaluation cluster.

Note on user experience: This architecture is designed so that the security layer introduces
no perceptible latency. Authentication completes faster than a standard page load, crucial during
time-sensitive ticket flash sales.
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Figure 1: Cross-device biometric relay (asymmetric FIDO2 attestation — no biometric data is
transmitted or stored).



2 The RealNode Ecosystem: Cascade Architecture

The RealNode protocol offers three graduated levels of technical protection, from passive obser-
vation to an inviolable hardware barrier.

2.1 Technology Comparison Matrix

Indicator RN Insight RN Sentinel RN Vault

User Experience Fluid (Fully Invisible)  Adaptive Cryptographic Enrollment
Filter Mechanism Analytical Behavioral Deterministic (Secure Enclave)
Protection Mode Audit & Telemetry Active Governance Absolute Isolation

False Positive Rate Passive (non-blocking) Low (with Fallback) Near zero

Table 1: Defense paradigm evolution across integration tiers.

2.2 RN Insight: Passive Diagnostic and Telemetry

This module employs a probabilistic fingerprinting architecture to classify traffic without intro-
ducing latency.

« Headless Bot Detection: Identification of automated ticket bots through DOM incon-
sistency analysis and virtual browser fingerprinting.

2.3 RN Sentinel: The Absolute Solution Against Mass-Scalping

This module introduces adaptive defense to protect ticket inventory and quotas in real time.

e Distributed Atomic Quotas: Dynamic purchase limits are enforced per authenticated
session via atomic counters. This is the ultimate mathematical solution against mass-
scalping: A scalper can no longer purchase 500 tickets with 500 proxies, because the
purchase limit is strictly bound to the physical hardware device. One device = one autho-
rized ticket quota.

e Kinetic Analysis via Edge Computing: Edge-side kinetic analysis functions as a
high-throughput telemetry filter. The kinetic score acts as a dynamic trigger to escalate
verification to higher-assurance tiers (RN Vault) when synthetic bot behavior is suspected.

2.4 RN Vault: Hardware Attestation (Zero-Trust)

This tier represents the highest assurance level for the most demanded flash sales and ticket
drops.

e Physical Anchoring: Digital identity is cryptographically bound to a private key per-
manently resident in the processor’s Secure Enclave.

e Inviolable 1:1 Binding: The system mathematically guarantees that a single physical
device maps to a single genuine fan.

e Asymmetric Enrollment: The enrollment process conforms to the WebAuthn specifi-
cation. Root of Trust verification is performed via the FIDO Alliance Metadata Service.



3 Strategic Positioning: Why RealNode?

3.1 Differentiation from Market Standards

While most security solutions focus primarily on the login event, RealNode establishes a persis-
tent trust layer across the entire checkout session.

o Elimination of Cognitive Friction: The protocol replaces visual Turing tests (CAPTCHA)
— which penalize genuine fans during high-stress checkout times — with transparent back-
ground cryptographic attestations running in under 200ms.

e Data Privacy and Governance: No raw biometric data is ever stored. Trust is fully
delegated to the anonymized hardware identifier (IDH).



4 Infrastructure: Resilience and Compliance Engineering

4.1 Hybrid Persistence Architecture

o Fast-Path for Ticket Sales: To manage massive traffic spikes, continuous access vali-
dation executes on in-memory clusters with sub-millisecond latency. The initial hardware
attestation itself is completed in under 200ms.

o Multi-Tenant Isolation (Row-Level Security): The persistence layer enforces strict
tenant isolation through Row-Level Security policies at the database level.
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Figure 2: Cascade resilience architecture during ticket sales.

4.2 Privacy Governance (Privacy-by-Design / GDPR)

e No Centralized Biometric Storage: Biometric data never leaves the client device’s
secure enclave.

o Hashed Hardware Identifiers (IDH): Fans are tracked exclusively through anonymized,
cryptographically hashed hardware signatures.



5 Conclusion: Returning the Market to the Fans

The RealNode protocol is not merely a perimeter defense — it is a sovereign infrastructure
for fair ticketing. By re-establishing a clear and mathematically grounded boundary between
genuine fans and automated scalpers, it returns absolute inventory control to the organizations

that depend on it.

READY TO SECURE YOUR TICKETING INVENTORY?

Let us discuss your protection requirements and integration strategy.

Laboratory: EMKAY LABS
Business Inquiries: realnode@emkaylabs.tech
Security Contact: [security@emkaylabs.tech!
Website: lemkaylabs.tech
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