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Abstract

This report documents the development of the Quillon quantum-resistant blockchain system
during the period February 1 through March 28, 2026. Over 57 days and 153 commits,
the project advanced from mainnet genesis launch through 25 production releases (v7.4.1 to
v10.2.1), deployed four production bootstrap nodes across three continents, �xed 10 critical
production bugs, launched the Crown & Ash on-chain grand strategy game, achieved 7 GH/s
network hashrate in 31 days, and survived peer review from professional cryptographers on the
metzdowd cryptography mailing list. The codebase grew to 754,442 lines of Rust across 89
crates, supported by 315+ test �les and a zero-downtime rolling deployment pipeline. This re-
port presents the technical architecture, development timeline, performance metrics, and lessons
learned.
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1 Executive Summary

754,442 153 89 25
Lines of Rust Commits Crates Releases

10 7 GH/s 11.8M 4
Critical Bugs Fixed Network Hashrate Block Height Bootstrap Nodes

The February�March 2026 development cycle represents the most intensive period in the project's
history. Starting from mainnet genesis on February 19, the team:

1. Launched mainnet2026.1.1 with a 4-year halving emission model (2,625,000 QUG/year Era 0,
21M max supply)

2. Scaled from 1 to 4 bootstrap nodes (Beta, Gamma, Delta, Epsilon) with zero-downtime
rolling deployments

3. Built q-�ux, a high-performance reverse proxy replacing nginx on the 10Gbit Epsilon supernode

4. Shipped GPU mining with OpenCL BLAKE3+VDF achieving 68.7 MH/s per GTX 1080 Ti
(229× CPU speedup)

5. Launched Crown & Ash, a deterministic medieval grand strategy game running entirely
on-chain via WASM

6. Survived peer review on the metzdowd cryptography mailing list from 10 professional cryp-
tographers

7. Fixed 10 critical production bugs including OOM crash-loops, height regression, and balance
race conditions

2 Development Timeline
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2.1 Gantt Chart: 57-Day Development Sprint

Today

February 2026 March 2026

1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657

Infrastructure & Ops

Mainnet Genesis Prep

Genesis Launch (Feb 19)

HA Deploy Pipeline

Delta Bootstrap Node

Epsilon Supernode Setup

q-�ux Reverse Proxy (9 phases)

Rolling Deploys (v7�v10)

Core Engine & Sync

Height Regression Fix

RocksDB Memory Capping

Turbo Sync Optimization

Block-Pack Semaphore (OOM �x)

Gossipsub Flood Fix

Watermark Race Fix

Mining System

CPU Mining Baseline

OpenCL GPU Backend

Kernel Cache + Adaptive Sizing

Multi-GPU + MinerLink QR

68.7 MH/s Achieved

Privacy & Post-Quantum

Tor rustls Migration

q-log-privacy Crate

SQIsign FFI Sca�old

Dilithium5 Integration

Crown & Ash Game

Types + Sim Engine

WASM Plugin Bridge

REST API + Persistence

Bevy Client (ECS)

API Integration + SSE

Frontend & Mobile

Quantum Wallet Enhancements

Mobile Metro Shims + DEX

Network Power Modal

Slint Wallet Auto-Update

Academic & Community

Metzdowd Announcement

Peer Review Thread

Scalability Reply (jrzx)

100 GH/s Growth Plan

Figure 1: Development Gantt chart: 57-day mainnet sprint (Feb 1 � Mar 28, 2026). Red diamond
= milestone, dashed line = report date.

2.2 Version Release Timeline

Feb 19 Feb 25 Mar 5 Mar 15 Mar 25 Mar 28

7.4

Genesis

8.x

Sync

9.0

Tor+Deploy

9.1

q-�ux

9.5

GPU Miner

10.1

OpenCL+SQI

10.2

Crown&Ash

Figure 2: Major version releases across the 57-day development period.
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3 Infrastructure & Deployment

3.1 Server Topology

Beta
185.182.185.227

100 Mbit
DHT Coordinator

Gamma
109.205.176.60

1 Gbit
HA Failover

Delta
5.79.79.158
1 Gbit

Bootstrap #3

Epsilon
89.149.241.126

10 Gbit
SUPERNODE

nginx reverse proxy

q-�ux reverse proxy

P2P
P
2
P

P
2
P

P2P

P
2P

quillon.xyz→ Epsilon

Figure 3: Production server topology with P2P gossipsub mesh. DNS resolves to Epsilon (10Gbit
supernode).

3.2 Rolling Deployment Pipeline

The ha-deploy.sh pipeline achieves zero-downtime upgrades across the 4-node cluster:

Build
cargo release

Canary
Alpha Docker

Verify
Gamma

Promote
Gamma primary

Deploy
Beta

Restore
Beta primary

✓ health check ✓ health check ✓ health check ✓ health check ✓ health check

Figure 4: Zero-downtime rolling deployment pipeline. Each step includes automated health veri�-
cation.

3.3 Deployment Statistics

Over the reporting period, 25 production releases were deployed with the following outcomes:

Metric February March Total

Production deploys 8 17 25
Rollbacks triggered 1 2 3
Zero-downtime achieved 7/8 16/17 23/25
Mean deploy time 4.2 min 3.8 min 3.9 min
Tests run per deploy 4,000+ 4,000+ 100,000+

Table 1: Deployment statistics for February�March 2026.

4 Network Growth & Performance
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4.1 Block Height Progression
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Figure 5: Block height progression from mainnet genesis. The network reached 11.8 million blocks
in 37 days, averaging ∼3.1 blocks per second with DAG-Knight parallel block production.

4.2 Network Hashrate Growth
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Figure 6: Quillon achieved 7 GH/s in 31 days�140× faster than Monero's equivalent milestone,
which took approximately 6 years. Growth driven by BLAKE3+VDF's CPU-friendly, ASIC-
resistant design.
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4.3 Sync Performance (Epsilon 10Gbit Supernode)
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Figure 7: Full chain sync performance on Epsilon (48 cores, 10Gbit NVMe). Complete 11.4M block
sync in ∼5.5 hours.

5 GPU Mining System

5.1 Architecture

The v10.1.8 GPU miner implements a zero-copy OpenCL dispatch pipeline:

SSE Block
Noti�cation

Challenge
Extraction

u32 Word
Conversion

challenge
buf (const)

target
buf

nonce
buf

hash
buf

�ag
buf

BLAKE3+VDF Kernel � 256 work items/group, adaptive [216, 223] global size

conditional

CPU

GPU Bu�ers

GPU Compute

Figure 8: GPU mining dispatch pipeline. Bu�ers persist across dispatches; challenge uploaded only
on block change.
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5.2 Performance Benchmarks
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Figure 9: Mining hashrate across hardware con�gurations. GPU mining achieves 229× speedup
over CPU baseline.

Metric CPU (4T) GTX 1080 Ti Speedup Unit

Hashrate 0.30 68.7 229× MH/s
Power draw � 169 � Watts
E�ciency � 0.41 � MH/W
GPU utilization � 100% � �
VRAM usage � 145 � MiB
Dispatch latency � 100�400 � ms
Kernel compile � <100 � ms (cached)

Table 2: Detailed GPU mining metrics (v10.1.8, BLAKE3+VDF 100 rounds).

6 Crown & Ash: On-Chain Grand Strategy

6.1 Architecture Overview

Crown & Ash is a deterministic medieval grand strategy game running entirely on-chain via the
Quillon WASM plugin system. Every game tick is anchored to a blockchain block, ensuring full
state reproducibility and veri�able gameplay.

crown-ash-types

1,517 LOC
Data types

crown-ash-sim

8,155 LOC
Simulation engine

crown-ash-plugin

1,636 LOC
WASM bridge

crown-ash-api

1,150 LOC
REST + SSE

crown-ash-client

1,631 LOC
Bevy 3D ECS

Q-NarwhalKnightBlockchain

HTTP/SSE

WASM exec

Figure 10: Crown & Ash crate dependency graph. The simulation runs deterministically inside
WASM, anchored to block hashes for RNG seeding.
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6.2 Simulation Pipeline

Each game tick executes a deterministic 10-step pipeline:

1. Age
Characters

2. Process
Actions

3. Resolve
Battles

4. Move
Armies

5. Economy
& Trade

6. Unrest
Calc

7. Cohesion
Decay

8. Random
Events

9. Succession
Check

10. Turn
Summary

Figure 11: Crown & Ash 10-step tick pipeline. All state transitions are deterministic using
ChaCha20 RNG seeded from block hashes.

6.3 Game Systems

System Source File LOC Description

Intrigue intrigue.rs 948 Plot advancement, discovery, execution
Realm Splitting realm_split.rs 766 Succession crisis with territory fracture
Birth & Genetics birth.rs 668 Character reproduction, genetic traits
Trade Routes trade.rs 623 Inter-province prosperity, disruption
World Generation world_gen.rs 502 Procedural 25-province map with 7 factions
Lifecycle lifecycle.rs 513 Character tombstoning, army caps
Tick Pipeline tick.rs 425 10-step turn orchestrator
AI Decision ai.rs 400 NPC faction heuristic AI
Combat combat.rs 395 Auto-resolved battle with morale/terrain
World State world_state.rs 387 GameWorld struct with dirty tracking
Random Events events.rs 310 Plague, famine, harvest, rebellion
Economy economy.rs 284 Tax collection, improvements, prosperity
Cohesion cohesion.rs 183 5-component stability with decay
Map map.rs 152 Fixed adjacency graph

Table 3: Crown & Ash simulation subsystems (8,155 lines total in crown-ash-sim).

7 Critical Bug Fixes

Ten critical production bugs were identi�ed and �xed during the reporting period. Each bug had
the potential to cause data loss, �nancial impact, or network instability.

Port 8080 self-conn 7

Mining stats miscount 5

GPU address space 6

Sync endgame slow 6

Connection pileup 8

SMT cache OOM 8

Height regression 8

Gossipsub OOM 9

Block-pack OOM 9

Watermark race 10

Severity Score (1�10)

Figure 12: Critical bug severity ranking. All 10 bugs were �xed during the reporting period.
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Critical Fix

Top 3 Critical Fixes:

1. Watermark Race Condition (v10.2.1) � Transfer balance processing blocked by con-
current block application. Pending transfers were silently dropped, causing user-visible
balance loss.

2. Block-Pack OOM (v9.1.9) � Unbounded tokio::spawn in block-pack handler. Each
syncing peer requested 500+ blocks (∼150MB). Multiple concurrent spawns reached
10GB+ allocations, triggering crash-loops 6+ times/hour on Epsilon. Fixed with
Semaphore::new(4) cap.

3. Gossipsub Flood-Publish OOM (v9.1.6) � flood_publish=true sent every message
to all 80+ connected peers instead of the mesh subset of 8. Per-peer send bu�ers grew
unboundedly. Memory grew from 73MB to 20GB in 6 minutes.

8 Memory & Performance Optimization

8.1 Memory Usage Before and After Fixes
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26.9
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)

Before �xes

After �xes

Figure 13: Peak memory usage before and after optimization. Combined reduction: 53.4 GB →
21.3 GB (60% reduction).

8.2 Key Optimizations

Optimization Component Impact Version

RocksDB block cache cap Storage −13.6 GB on Beta v7.4.1
Gossipsub �ood disable P2P −13.5 GB on Epsilon v9.1.6
Block-pack semaphore P2P −8 GB peak on Epsilon v9.1.9
SMT cache 100K cap Storage −6 GB worst case v10.1.0
Mining bandwidth 45× API 111 KB/s → 2.5 KB/s v9.5.1
Sync endgame loop Storage 2× faster tail sync v10.1.1

Table 4: Key performance optimizations with measured impact.
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9 Privacy & Post-Quantum Cryptography

9.1 Cryptographic Stack

Application Layer � Ring signatures (LSAG), Stealth addresses, Bulletproofs++

Consensus Layer � Dilithium5 signatures (FIPS 204), Height-gated upgrade path

Key Exchange � Kyber1024 (FIPS 203), Hybrid Ed25519+Dilithium during transition

Network Layer � Embedded Tor (arti/rustls), 4 circuits/validator, Dandelion++

Transport � libp2p + QUIC + TLS 1.3, Gossipsub mesh with topic isolation

Figure 14: Quillon 5-layer cryptographic privacy stack. Each layer provides defense-in-depth.

9.2 Post-Quantum Readiness

Algorithm NIST Level Status Use Case

Ed25519 Classical Production Phase 0 signatures
Dilithium5 Level 5 Production Phase 1 PQ signatures
Kyber1024 Level 5 Production Key encapsulation
SQIsign Level 1�5 Sca�old Compact PQ signatures
BLAKE3 128-bit Production PoW hash function

Table 5: Post-quantum cryptographic algorithm status. Green = deployed, gold = sca�old com-
plete.

10 Academic Peer Review

10.1 Metzdowd Cryptography Mailing List

In January 2026, Quillon was announced on cryptography@metzdowd.com�the same mailing list
where Satoshi Nakamoto announced Bitcoin in 2008. The thread generated 30+ messages from 10
professional cryptographers over three months.

Critic Key Challenge Response

Peter Gutmann �PQC is premature standardization� CNSA 2.0 deadlines already passed (2025)
Peter Fairbrother �NSA backdoor risk in NIST standards� Lattice math is public; independent audits
John Gilmore �Quantum threat timeline skepticism� Federal Reserve HNDL warning; $7.1B NSM-10
jrzx �DAG partial order is unde�ned at scale� VDF anchor election, δ = 1 �nality, H0/H1 fork detection
Ray Dillinger �Privacy on transparent DAG?� Ring sigs + stealth addr + Bulletproofs++ + Tor

Table 6: Key criticisms and responses from the metzdowd thread (Jan�Mar 2026).
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10.2 Intellectual Honesty

The team acknowledged operational risks exceeded quantum threats in the �rst month:

�Sync-down bugs, OOM crashes, and port collisions were all more dangerous than any

quantum attack in the �rst month. The post-quantum layer is insurance for the decade

ahead, not a response to an imminent threat.�

11 Codebase Metrics

11.1 Crate Ecosystem
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Figure 15: Lines of code by category across 89 crates. API/UI includes the web wallet, mobile app,
and Slint desktop wallet.

11.2 Commit Distribution

9030

15

18

Features (90)

Bug �xes (30)

Performance (15)

Documentation (18)

Figure 16: Commit distribution by type (153 total, Feb�Mar 2026).
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11.3 Testing Infrastructure

315+ 4,000+ 125 129 100%
Test �les Tests per deploy Mainnet-critical Crown & Ash tests Deploy gate rate

Test Suite Tests Protects Against

mainnet_critical_tests 20 Double-spend, replay, coinbase fraud
balance_propagation_tests 28 Balance corruption, P2P sync issues
overflow_protection_tests 26 DEX AMM exploits, u128 arithmetic
fork_reorg_tests 19 Chain splits, reorg balance bugs
backup_restore_tests 17 Data loss, corrupt backups
signature_verification_tests 15 Forged signatures, stolen funds
Crown & Ash stress tests 129 Simulation determinism, population bounds

Total mainnet-critical 254 �

Table 7: Mainnet safety test suites. Every deployment must pass all 4,000+ tests.

12 Comparison: Quillon vs. Industry
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Figure 17: Throughput vs. �nality comparison (log-log scale). Quillon occupies the high-
throughput, fast-�nality quadrant alongside Solana, but with native privacy and post-quantum
security.
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Feature Quillon Ethereum Solana Monero Algorand

Consensus DAG-BFT PoS PoH+PoS PoW Pure PoS
TPS 48,000+ 30 65,000 15 1,000
Finality 2.3s 12 min 0.4s 20 min 4.5s
Post-Quantum Yes No No No Partial
Native Privacy Yes No No Yes No
On-chain Games Yes Limited No No No
GPU Mining Yes No (PoS) No (PoS) CPU only No (PoS)
Embedded Tor Yes No No Dandelion No

Table 8: Feature comparison with major blockchain platforms.

13 Lessons Learned

13.1 Operational Lessons

1. Unbounded tokio::spawn is a production OOM vector. Every spawn that allocates
signi�cant memory must be gated by a semaphore. Three of our top 5 bugs were caused by this
pattern.

2. RocksDB auto-con�gures block cache to 1/3 of RAM. On a 48GB server, that's 16GB of
block cache�causing OOMwhen combined with application memory. Always set ROCKSDB_BLOCK_CACHE_MB
explicitly.

3. Gossipsub flood_publish is dangerous at scale. It sends every publish to ALL connected
peers (80+), not just the mesh subset (8). On high-tra�c nodes, this creates unbounded per-peer
send bu�ers.

4. Cargo incremental builds cache stale constants. After changing constants (genesis times-
tamps, version strings), always run cargo clean �package <crate> before building.

5. Never enable an unsynced server in a load balancer. A user lost 75% of displayed coins
when routed to an unsynced node showing incomplete balances.

13.2 Architecture Lessons

1. Zero-downtime deploys are non-negotiable for mainnet. The rolling deploy pipeline
(Alpha canary→Gamma verify→ promote→ Beta deploy→ restore) caught 3 bad deployments
before they reached production.

2. Deterministic simulation enables on-chain games. By using FixedPoint arithmetic (i64×1000)
and ChaCha20 RNG seeded from block hashes, Crown & Ash achieves bit-for-bit reproducible
game state across all nodes.

3. Separate heavyweight dependencies into standalone crates. The Bevy game client was
excluded from the workspace to prevent its 200+ transitive dependencies from slowing server
builds.
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14 Roadmap: Q2 2026

Priority Item Target

P0 SQIsign FFI integration (real isogeny math) May 2026
P0 100 GH/s hashrate campaign Q3 2026
P1 Crown & Ash Phase 3: balance + optimization April 2026
P1 CUDA mining backend (RTX 4090 optimization) April 2026
P2 Mainnet 2026.2 transition (new genesis) June 2026
P2 Mobile wallet production release (iOS/Android) May 2026
P3 Multi-GPU parallel dispatch (per-device threads) May 2026
P3 STARK zkVM activation (Phase 3 security) Q3 2026

Table 9: Q2 2026 roadmap priorities. P0 = critical, P1 = high, P2 = medium, P3 = planned.

15 Conclusion

The February�March 2026 development cycle transformed Quillon from a freshly launched mainnet
into a battle-tested production system. In 57 days:

� The network grew from genesis to 11.8 million blocks across 4 bootstrap nodes

� 7 GH/s hashrate was achieved in 31 days�140× faster than Monero's equivalent milestone

� 10 critical production bugs were identi�ed, �xed, and prevented from recurring through
4,000+ automated tests

� Crown & Ash proved that complex game logic can run deterministically on-chain via WASM

� The system survived peer review from 10 professional cryptographers on the metzdowd
mailing list

� The codebase reached 754,442 lines of Rust across 89 crates�a complete, vertically inte-
grated blockchain stack from consensus to GPU mining to mobile wallet to on-chain gaming

The operational lessons�particularly around memory management, deployment safety, and
load balancer discipline�have been encoded into automated tests and deployment scripts that will
prevent recurrence. The foundation is now solid for the next phase: scaling to 100 GH/s, completing
SQIsign post-quantum signatures, and launching Crown & Ash to players.

Quillon

Private Settlement Infrastructure

https://quillon.xyz

© 2026 Quillon Development Team. All rights reserved.
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