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Abstract

Blocktree redefines blockchain scalability to power the next era of decentralized systems,
from artificial intelligence and edge computing to interstellar economies. Departing from
linear ledgers, Blocktree introduces a dynamically growing tree architecture that splits
branches periodically using the Fiedler vector of a latency-based Laplacian matrix [3],
achieving unparalleled throughput with subsecond block times. Unified by Blocktree Coin
(BKT), a cryptocurrency mined across branches, this permissionless network supports au-
tonomous Al-driven finance, real-time edge DApps, and delay-tolerant space transactions.
This white paper explores the limitations of traditional blockchains, presents Blocktree’s
innovative solution, and details its technical foundation, key features, and transformative
use cases—such as Martian commerce and [oT networks. Through open-source collabo-
ration, Blocktree aims to forge a trustless, scalable platform that spans Earth, Mars, and
beyond, inviting innovators to join in building a decentralized cosmic future.

1 Introduction

Blockchain technology ignited a vision of a decentralized future, yet its promise stum-
bles against a persistent barrier: scalability. As humanity colonizes the stars, artificial
intelligence redefines economies, and edge computing demands instant responsiveness,
traditional blockchains—bound by linear ledgers—buckle under exponential transaction
volumes. Blocktree emerges as a paradigm shift, replacing rigid chains with a dynamically
growing tree architecture that scales without bounds. Inspired by @IbaiBasabe’s vision
for infinite scalability and @billgian_uae’s FinTech 6.0 framework, Blocktree leverages
subsecond block times and topology-aware clustering to empower autonomous Al agents,
real-time edge applications, and interstellar commerce. Its branches, split periodically
using the Fiedler vector of a latency-based Laplacian matrix [3], form a network that
adapts to planetary distances and beyond, unified by a shared cryptocurrency, Blocktree
Coin (BKT). This white paper unveils how Blocktree transcends today’s blockchain lim-
itations, offering a scalable, permissionless foundation for machine economies on Earth,
financial systems on Mars, and decentralized networks across the cosmos. We explore
the challenges of current blockchains, present Blocktree’s innovative solution, detail its
technical architecture, and illustrate its transformative potential through practical use
cases.

2 The Problem

Blockchain technology, despite its transformative potential, faces critical limitations that
hinder its adoption in the emerging landscapes of artificial intelligence, edge computing,
and space exploration. These challenges, rooted in the linear design of traditional ledgers,
threaten to stall progress unless addressed by a radical new approach.

1. Scalability Constraints: Conventional blockchains, such as Bitcoin [2] and Ethereum [,
rely on linear chains where each block appends sequentially, creating bottlenecks as
transaction volumes grow. High demand leads to soaring fees and delays, with net-
works like Ethereum processing only tens of transactions per second under strain.

This linear model cannot support the thousands of transactions per second required
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for real-time Al-driven markets or sprawling IoT networks, nor can it scale to the
interplanetary distances where latency compounds the issue.

2. Limited Adaptability: Today’s blockchains are ill-equipped for the specialized
demands of autonomous Al agents, low-latency edge applications, and extrater-
restrial finance. Most lack native mechanisms to handle subsecond transaction
validation, critical for machine-to-machine economies or real-time gaming DApps.
Furthermore, their rigid architectures struggle with the extreme communication de-
lays inherent in space—3 to 24 minutes for Earth-to-Mars signals—rendering them
impractical for decentralized systems beyond Earth.

3. Centralization Risks: Efforts to scale blockchains often sacrifice decentralization,
undermining their core ethos. Solutions like layer-2 rollups or static sharding [6]
introduce trusted intermediaries or fixed partitions, concentrating control and cre-
ating single points of failure. Such compromises erode the permissionless, trustless
foundation essential for universal adoption, particularly in autonomous Al ecosys-
tems or uncharted space economies where centralized oversight is infeasible.

These shortcomings—scalability bottlenecks, adaptability gaps, and centralization
trade-offs—demand a reimagined blockchain architecture capable of supporting the de-
centralized future envisioned for Earth and beyond.

3 The Blocktree Solution

Blocktree introduces a revolutionary blockchain architecture that overcomes the scala-
bility, adaptability, and centralization challenges plaguing traditional systems [2], [1]. By
replacing linear ledgers with a dynamically growing tree, Blocktree delivers a decen-
tralized network tailored for the demands of artificial intelligence, edge computing, and
interstellar economies.

1. Scalable Tree Architecture: Unlike linear blockchains that bottleneck under
high transaction volumes, Blocktree organizes transactions into a tree of isolated
branches, splitting periodically using the Fiedler vector of a latency-based Lapla-
cian matrix [3]. This spatial partitioning allows thousands of branches to process
transactions in parallel, achieving potentially unlimited throughput—far surpassing
the tens of transactions per second of conventional networks. Subsecond block times
ensure rapid validation, enabling Blocktree to handle the exponential demands of
Al-driven markets and IoT networks across planetary distances.

2. Adaptive Design for AT and Edge: Blocktree’s topology-aware structure adapts
to the specialized needs of autonomous Al agents and low-latency edge applications.
By clustering nodes based on peer-to-peer latency, it minimizes delays for real-
time DApps, such as IoT sensor networks or gaming platforms, rivaling centralized
systems in speed. Al agents can execute decentralized finance (DeFi) operations
on-chain with high-frequency transactions, fostering machine economies without
human oversight—a leap beyond the rigid frameworks of existing blockchains.

3. Decentralized Interstellar Finance: Blocktree preserves decentralization while
scaling, avoiding the trusted intermediaries and fixed partitions of layer-2 or shard-
ing solutions [6]. Its Proof of Work (PoW) protocol [2] ensures permissionless
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access, allowing any node to mine Blocktree Coin (BKT) and maintain network in-
tegrity. Branch autonomy enables secure transactions across vast distances, mitigat-
ing light-speed delays (e.g., 3-24 minutes Earth-to-Mars) to support extraterrestrial
commerce—such as Martian settlements trading resources—without compromising
the trustless ethos essential for space economies.

This tree-based paradigm, blending scalability, adaptability, and decentralization, po-
sitions Blocktree as the foundation for a decentralized future spanning Earth and the
stars.

4 Technical Overview

4.1 Architecture

Blocktree redefines blockchain as a dynamically growing tree, beginning with a single
genesis block where mining initiates, akin to Bitcoin [2]. After an interval on the order
of millions of blocks, the initial chain, serving as the root, splits into two fully iso-
lated branches, each continuing as an independent ledger. Subsequent splits occur on
these branches periodically, guided by network topology, forming a tree-like structure
that expands over time, as illustrated in Figure [Il All branches share a common cryp-
tocurrency, Blocktree Coin (BKT), mined across the network, ensuring economic unity
despite isolation. Nodes self-organize into clusters by measuring peer-to-peer latency
(e.g., via periodic pings averaged over thousands of blocks), employing a spectral clus-
tering method [3] to group those with minimal communication delays. The clustering
constructs a Laplacian matrix L = D — A, where D is the degree matrix and A is the
adjacency matrix weighted by inverse latency. At each split interval, the least cohesive
cluster is identified using the Fiedler vector—the eigenvector corresponding to the second
smallest eigenvalue A\s of L. Nodes are partitioned into two branches based on the sign of
their Fiedler vector components, reassigning miners to optimize latency proximity, dou-
bling capacity while enhancing spatial efficiency. This hybrid approach—periodic and
topology-aware—enables scalability across the solar system or interstellar space, where
light-speed delays (e.g., 3-24 minutes Earth-to-Mars) are mitigated by branch auton-
omy. Branches link to their parent via hash pointers, preserving immutability and decen-
tralization, while parallel validation across the tree supports a theoretically unbounded
throughput, potentially exceeding thousands of transactions per second per branch.

Figure 1: Blocktree growth, showing periodic split points from the root.



4.2 Consensus Mechanism

Blocktree employs a Proof of Work (PoW) consensus protocol to secure its tree structure,
prioritizing openness and decentralization [2]. Miners within each branch solve computa-
tional puzzles to append blocks, requiring no prior coin ownership—a design that keeps
the network permissionless and accessible to any node with computational power. The
shared cryptocurrency, BKT, is mined with each block, starting from the genesis, with a
constant exponential decrease to regulate supply as branches proliferate. The target block
time is subsecond (e.g., 0.2 seconds), enabling high-frequency transactions. Difficulty ad-
justs dynamically, akin to Bitcoin’s mechanism [2], recalculating every tens of thousands
of blocks to maintain the target block time, regardless of cluster size or miner distribution.
Inter-branch coordination is minimal; branches operate independently post-split, relying
on PoW for local security, with the genesis block as the currency’s origin. Cross-branch
transactions maintain BKT fungibility via miner-validated transfers, ensuring economic
activity scales with the tree’s growth while maintaining fairness and resilience in the P2P
network.

4.3 Implementation

Blocktree’s architecture is designed as a fully decentralized P2P network [4], with devel-
opment focused on realizing its hybrid splitting and spectral clustering mechanisms [5].
The system begins with a single genesis block, initiating a chain that splits into branches
periodically, guided by latency-based clusters. Miners form these clusters by measuring
peer-to-peer latency, applying a spectral clustering algorithm to construct the Laplacian
L and partition the network into cohesive groups, splitting based on the Fiedler vec-
tor’s sign structure. Each branch mines BK'T independently, creating a self-sustaining
economy across isolated segments, with node discovery facilitated by a gossip protocol
to handle churn. This open-source initiative invites collaboration to implement live P2P
functionality, refine clustering logic for interstellar latencies (e.g., up to 24 minutes), and
integrate edge DApps and Al-driven transactions, paving the way for a blockchain that
spans the solar system.

5 Key Features

1. Spatial Scalability: Blocktree achieves unbounded growth through its tree-like
structure, splitting branches periodically using the Fiedler vector of a latency-based
Laplacian matrix [3]. This enables potentially thousands of independent branches,
each processing transactions in parallel, scaling seamlessly across planetary dis-
tances with minimal latency overhead.

2. AI-Driven DeFi: Blocktree supports autonomous financial systems by enabling
AT agents to execute decentralized finance (DeFi) operations, such as trading or
lending, directly on-chain. The isolated branch architecture, with subsecond block
times (e.g., 0.2 seconds), ensures ultra-high transaction throughput, allowing machine-
to-machine economies to operate without human intervention.

3. Edge DApp Support: By clustering nodes via latency-aware spectral methods,
Blocktree minimizes communication delays for decentralized applications (DApps)
at the network edge, ideal for real-time use cases like IoT or gaming. Subsecond



block times deliver near-instant transaction validation, optimized for proximity-
based networks.

4. Interstellar Finance: Blocktree’s design facilitates secure, scalable transactions
across vast distances, supporting space economies with BKT, a cryptocurrency
mined uniformly across branches. Branch autonomy mitigates light-speed delays
(e.g., 3-24 minutes Earth-to-Mars), enabling reliable commerce for extraterrestrial
settlements.

5. Permissionless Network: Built on a Proof of Work (PoW) protocol [2], Blocktree
allows any node with computational power to mine BK'T without barriers, ensuring
open access and decentralization. This fosters universal adoption, from Earth to
interstellar nodes.

6 Use Cases

6.1 Space Economies

Blocktree enables robust financial systems for interstellar commerce, such as a Martian
colony exchanging goods with Earth-based suppliers through BKT transactions. Miners
on Mars operate within a localized branch, leveraging subsecond block times for rapid
validation, while branch autonomy ensures reliability despite communication delays of
up to 24 minutes. For example, asteroid mining operations could log resource claims
on a branch’s ledger, with periodic splits via the Fiedler vector ensuring scalability as
settlements grow across the solar system.

6.2 Al Economies

Blocktree powers autonomous Al-driven economies by allowing agents to manage de-
centralized finance (DeF1i) operations, such as algorithmic trading or liquidity provision,
directly on-chain. With thousands of transactions per second per branch, Al agents can
execute strategies in real-time, unhindered by human oversight. A network of Al traders
could optimize portfolios across branches, with topology-aware clustering minimizing la-
tency for Earth-based nodes, fostering a self-sustaining machine economy.

6.3 Edge DApps

Blocktree supports low-latency decentralized applications (DApps) critical for edge com-
puting scenarios, such as smart city loT networks or immersive gaming platforms. Sub-
second block times enable near-instant data processing—for example, a traffic system
adjusting signals in milliseconds based on sensor inputs. The Fiedler vector partitions
nodes into proximity-based clusters, ensuring DApps on a branch validate transactions
with minimal delay, ideal for real-time interactions across distributed devices.

7 Roadmap

Blocktree’s development is a journey to redefine blockchain scalability, adaptability, and
decentralization for artificial intelligence, edge computing, and interstellar economies.



Initiated in 2024, the project builds on a foundation of innovative design and open-source
collaboration, with milestones to bring its vision to reality across Earth and beyond.

e 2024: Conceptual Design: Established the Blocktree architecture, introducing a
tree-like structure with periodic, topology-driven splits using the Fiedler vector [3].
Developed initial simulations to validate subsecond block times and latency-based
clustering, laying the groundwork for Al-driven DeFi and edge DApps.

e Early -chartered2025: Prototype Development: Refine the Proof of Work
(PoW) protocol [2] and spectral clustering algorithms, targeting subsecond block
times for high-frequency transactions. Release early prototypes demonstrating
branch splitting and BK'T mining, inviting community feedback to enhance scala-
bility and adaptability.

e Mid-2025: Beta Deployment: Launch a beta network with multiple branches,
enabling real-world testing of Al agents executing DeFi operations and edge DApps
processing [oT or gaming transactions. Optimize Fiedler vector clustering for terres-
trial latency, preparing for interstellar scenarios with simulated Earth-Mars delays
(3-24 minutes).

e 2026: Interstellar Testnets: Deploy testnets simulating interplanetary condi-
tions, validating branch autonomy and BKT fungibility across vast distances. In-
tegrate advanced Al and edge DApp frameworks, fostering machine economies and
real-time applications. Expand open-source contributions to refine the network for
global and extraterrestrial adoption.

e Beyond 2026: Ecosystem Growth: Scale Blocktree into a universal platform
for decentralized finance, edge computing, and space economies. Support Mar-
tian commerce, autonomous Al markets, and IoT networks through thousands of
branches, each processing thousands of transactions per second. Drive continuous
innovation with a global community, building a blockchain that spans the cosmos.

This roadmap reflects Blocktree’s commitment to a scalable, permissionless future,
evolving through iterative development and collaboration to meet the needs of Earth,
Mars, and beyond.

8 Marketing Strategy

Blocktree’s mission to redefine blockchain scalability for artificial intelligence, edge com-
puting, and interstellar economies demands a vibrant, global community of innovators,
developers, and visionaries. Our marketing strategy centers on fostering open-source col-
laboration, raising awareness of Blocktree’s transformative potential, and building part-
nerships that amplify its impact across Earth and beyond.

e Community-Driven Development: Blocktree embraces an open-source ethos,
inviting developers to contribute to its tree-like architecture, spectral clustering al-
gorithms [3], and subsecond block time protocols. Through platforms like GitHub,
we aim to cultivate a diverse ecosystem of contributors refining Blocktree’s Proof of
Work (PoW) system [2] and integrating Al-driven DeFi and edge DApps. Hackathons,
bounties, and forums will encourage collaboration, ensuring Blocktree evolves with
community input.



e Awareness and Education: To showcase Blocktree’s capabilities, we will engage
technical and visionary audiences through white papers, blog posts, and presen-
tations at blockchain, AI, and space technology conferences. By demonstrating
use cases—such as Martian commerce, autonomous Al trading, and real-time IoT
networks—we aim to inspire adoption among developers, enterprises, and space en-
thusiasts. Social platforms, including X, will amplify our message, building on the
foundational ideas of [@IbaiBasabe and [@billgian_uae.

e Strategic Partnerships: Blocktree will forge alliances with Al research groups,
edge computing providers, and space technology initiatives to accelerate its integra-
tion into real-world applications. Collaborations with DeFi platforms can enhance
BKT’s utility, while partnerships with space organizations could test interstellar
testnets, aligning with our roadmap’s 2026 goals. These efforts will position Block-
tree as a leader in decentralized systems for planetary and cosmic scales.

¢ Global and Interstellar Reach: Our strategy prioritizes universal accessibility,
ensuring Blocktree’s permissionless network attracts users from Earth-based de-
velopers to future Martian nodes. By emphasizing low-latency edge DApps and
delay-tolerant space finance, we aim to grow a community that spans industries
and orbits, united by a shared vision of a scalable, decentralized future.

This roadmap reflects Blocktree’s commitment to a scalable, permissionless future,
evolving through iterative development and collaboration to meet the needs of Earth,
Mars, and beyond.

9 Conclusion

Blocktree represents a bold leap forward in blockchain technology, shattering the scala-
bility, adaptability, and centralization barriers that confine traditional systems [2] 1]. By
introducing a dynamically growing tree architecture, Blocktree leverages subsecond block
times, Fiedler vector-driven clustering [3], and a permissionless Proof of Work (PoW)
protocol to forge a decentralized network that scales without bounds. Its branches, split-
ting periodically to optimize latency, empower autonomous Al-driven economies, real-
time edge applications, and secure interstellar finance, unified by Blocktree Coin (BKT).
From Martian commerce to IoT networks and machine-to-machine trading, Blocktree’s
use cases illustrate its potential to redefine decentralized systems across Earth and the
COSIMOS.

This white paper has outlined the challenges of linear blockchains, presented Block-
tree’s innovative solution, and detailed its technical foundation, key features, and prac-
tical applications. Our roadmap and marketing strategy underscore a commitment to
open-source collaboration, inviting developers, researchers, and visionaries to join us in
building a scalable future. As humanity ventures into space and artificial intelligence re-
shapes our world, Blocktree stands ready to connect machines, markets, and settlements
in a trustless, boundless network. We invite you to contribute to this journey, forging a
blockchain that spans the stars.
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