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Executive Summary

Stratum V1+ isn't just a protocol update — it's a complete evolution in how mining
infrastructure is built, secured, and scaled. Designed to address the growing demands
of modern mining pools and solo miners alike, Stratum V1+ delivers ultra -low latency,
robust security, and a globally distributed architecture that redefines mining
performance and resilience.

At its core, Stratum V1+ leverages a global mesh of cloud-hosted, region-optimized
nodes that offer consistent performance and minimal latency no matter where miners
are located. With built-in support for Dwisaster Recovery as a Service (DRaa$S), Backup
as a Service (Baa$), and enterprise-grade monitoring powered by NetRaven, Stratum
V1+ brings the kind of uptime, observability, and failover protection traditionally
reserved for high-availability cloud applications — now tailored for mining.

Security is a first-class citizen in Stratum V1+, with advanced encryption, anti-MITM
safeguards, and hardened infrastructure protecting miner communication and pool
data integrity. The architecture is future-ready, built to accommodate the evolving
needs of mining software and protocols, while introducing innovations like intelligent
block propagation via FIBRE, reducing orphans and maximizing miner revenue.

In short, Stratum V1+ is mining, modernized — delivering the performance, security,
and resilience needed to succeed in today’s competitive and distributed mining
landscape.

Background

Since its introduction, the Stratum protocol has become the standard for
communication between miners and mining pools. However, as the cryptocurrency

© CRYPTO ENGINE LLC 1



STRATUM V1+: Modernizing Mining Infrastructure

mining industry has matured, so too have its infrastructure demands. Traditional
Stratum servers, especially those based on early versions of the protocol (e.g., Stratum
v1), were not built with cloud scaling, modern security standards, or global redundancy
in mind.

These legacy servers often suffer from:

e High latency for globally distributed miners

o Centralized failure points with no disaster recovery

e Insecure communication channels vulnerable to interception
« Inefficient data transfer and lack of job negotiation flexibility

Recognizing these limitations, we created Stratum V1+, a reimagined implementation
of the proven v1 protocol — optimized for cloud performance, security, and
operational scalability. Rather than abandoning existing standards, Stratum V1+ builds
upon them, ensuring full compatibility while introducing a suite of powerful
enhancements for today’s and tomorrow’s mining operations.

Stratum V1+ isn't just built to support miners — it's built to empower them. With
intelligent infrastructure and cloud-native resilience, it's the next step in the evolution
of decentralized compute coordination.

System Architecture

Stratum V1+ is built on a cloud-native, globally distributed architecture designed to
deliver high performance, maximum reliability, and region-aware optimization to
miners worldwide.

Core Components

1. Global Node Network
o Stratum V1+ is deployed across multiple geographic zones (e.g., North
America, Europe, Asia) using low-latency, high-availability cloud
instances.
o DNS-based load balancing ensures that miners automatically connect to
the nearest, most responsive node.
2. Intelligent Job Dispatcher
o Real-time job distribution engine that minimizes latency and stale shares
by using predictive workload balancing and adaptive job timing.
3. Failover and Redundancy Layer
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o DRaaS (Disaster Recovery as a Service) provides automatic failover in the
event of a server, zone, or regional outage.
o BaaS (Backup as a Service) securely stores job data, share logs, and pool
state to protect against data loss.
4. Enterprise-Grade NOC Integration
o Through NetRaven, our infrastructure is under constant monitoring and
alerting with real-time analytics, system health reporting, and rapid
response capabilities.
5. Miner Gateway API
o An extensible API layer allows for advanced miner authentication, share
auditing, and real-time metrics, enabling pool operators to build custom
integrations.
6. Modular Plugin Architecture (optional)
o Allows deployment of custom modules, such as analytics exporters, fraud
detection filters, or token-based authorization systems.

Security Enhancements

Security is at the heart of Stratum V1+, addressing major vulnerabilities found in legacy
Stratum implementations. Our infrastructure is hardened from the ground up to resist
known and emerging threats.

Key Security Features

1. TLS 1.3 Enforced Communication
o All miner-server communications are encrypted using TLS 1.3 with Perfect
Forward Secrecy (PFS).
o Prevents man-in-the-middle (MITM) attacks and packet sniffing.
2. Mutual Authentication (mTLS Optional)
o Supports optional mutual TLS authentication for enterprise deployments,
ensuring that only authorized miners can connect to the server.
3. Geo-IP Filtering and Rate Limiting
o Protects against DDoS attacks and brute-force credential abuse by
enforcing intelligent connection throttling and region-aware filtering.
4. Hardened Authentication Layer
o APl key-based or token-based authentication mechanisms help prevent
unauthorized access or share injection.
5. Anti-Spoofing & Share Validation
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o Each share submission is verified using cryptographic identifiers, helping
eliminate fake share injection and inflated hash reporting.
6. Real-Time Audit Logging
o All protocol activity is logged in secure, tamper-resistant storage, making
compliance, debugging, and anomaly detection straightforward.
7. FIBRE-Based Block Propagation
o Using high-speed relays, found blocks are immediately broadcast,
reducing the risk of stale blocks and minimizing orphan rate.
8. Zero Trust by Default
o Miner traffic is treated as untrusted until validated through layered
verification and role-based access controls.

Protocol Upgrade Comparison Table (v1 — V1+)

Feature Stratum v1 Stratum V1+
TLS Encryption X TLS 1.3
Job Negotiation Basic Optimized
Geo Failover X DRaa$
Share Validation Weak Strong
Mutual Auth X Optional
Block Propagation Standard FIBRE

Everything you trust — and everything you need.

Performance and Scalability

Stratum V1+ is engineered for speed and stability at scale. With a globally distributed
network, intelligent job dispatching, and cloud-optimized backend services, it can
seamlessly handle thousands of concurrent mining sessions with minimal latency or
resource contention.

Performance Highlights

e Sub-50ms response times for miners connected through regional nodes.
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o Stale share reduction through low-latency job propagation and predictive
dispatch.

o Optimized I/O pipelines and memory usage ensure smooth performance even
during high-volume events (e.g., difficulty retargets, block propagation bursts).

Cloud-Native Scaling

 Built on top of auto-scaling cloud infrastructure, each node can dynamically
adjust compute and bandwidth resources based on demand.

e Failover systems and DRaaS ensure zero downtime maintenance and near-
instantaneous recovery from localized failures.

« Elastic load balancing allows for horizontal scaling without manual intervention
— ideal for large pools or enterprise-grade deployment.

Whether you're a solo miner or running a global pool, Stratum V1+ ensures that your
hashpower is always backed by reliable, high-performance infrastructure.

Compatibility

Stratum V1+ maintains full compatibility with the existing Stratum v1 protocol while
integrating modern security mechanisms typically reserved for Stratum v2 — all without
requiring miners to change software or modify workflows.

Software Compatibility

o Compatible with all standard Stratum v1-based mining software, including:
o cgminer

bfgminer

NiceHash

Awesome Miner

Custom farm management tools

O O O O

Security-Enhanced Backward Compatibility

e Miners can connect using traditional v1 syntax, while the server side silently
enforces:
o Encrypted transport (TLS 1.3)
o Rate limiting and traffic shaping
o Share-level verification
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Operator Integrations

o Designed for seamless integration with pool management platforms,
dashboards, and custom analytics tools via:
o REST APl access
o Real-time telemetry endpoints
o JSON-RPC compatibility for extended pool control

No special clients, no proprietary connections — just stronger, faster, safer mining with
the tools you already trust.

Testing and Audit

Stratum V1+ was developed with rigorous security, performance, and failover testing
baked into the engineering lifecycle. Every build undergoes validation to ensure
reliability, resilience, and operational excellence under real-world mining conditions.

Testing Methodology

e Load Testing:
Simulated thousands of concurrent miners to validate job distribution efficiency,
share acceptance rates, and system resource thresholds.

o Latency Benchmarking:
Conducted latency profiling across global regions (North America, Europe, Asia,
South America) to ensure sub-100ms miner response times, with regional nodes
consistently delivering sub-50ms under normal conditions.

e Disaster Scenario Testing:
Full failover drills were performed across multiple geographic zones to verify the
Disaster Recovery as a Service (DRaaS) layer. Auto-failover initiated in under 5
seconds during node loss simulations.

o Share Validation Accuracy:
Each submitted share is cryptographically validated in real-time to eliminate
spoofed, invalid, or duplicate shares — with detection and logging accuracy
over 99.999%.

e Security Regression Testing:
Continuous integration pipelines include automated vulnerability scanning, fuzz
testing for malformed Stratum packets, and manual penetration tests across
exposed interfaces.
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Audit Plans

To support enterprise adoption and regulatory trust:

o Third-party security audits are scheduled with recognized cybersecurity firms
specializing in blockchain and distributed systems.

o Transparency reports will be published detailing audit findings, uptime statistics,
and security posture improvements.

e Aninternal red team performs adversarial simulations to validate response and
resilience mechanisms.

Stratum V1+ isn't just engineered for uptime — it's engineered for trust.

Conclusion

In a mining landscape that demands speed, security, and uptime, Stratum V1+ is the
next evolutionary step. Built on the backbone of the proven Stratum v1 protocol — and
enhanced with security practices inspired by v2 — it brings modern cloud performance
and enterprise-grade features to an industry overdue for infrastructure innovation.

With global node distribution, advanced block propagation, DRaa$S and Baa$
protections, and a zero-trust security model, Stratum V1+ provides a foundation that
mining operations of any size can rely on — whether you're a solo miner with a few rigs
or a globally scaled pool handling terahashes per second.

This isn't a patch or a fork — it's a purpose-built reimagining of what a Stratum server
should be in the modern era.

Stratum V1+ is mining, modernized.
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