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Abstract

The Nexus platform for BasedAl reimagines how network data can be visualized, moving
beyond traditional block explorers and performance graphs, into a new paradigm of immersive
3D data visualization. Its primary function is to monitor the performance and health of the
BasedAl network. It provides real-time insights into the decentralized ecosystem, including the
roles of Brains, Miners, Validators, and distribution of $BASED. Nexus enhances transparency
and operational efficiency, allowing network participants to better manage and understand
the dynamics of the BasedAlI network.
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1 Introduction

When a groundbreaking technology like BasedAl—a decentralized, privatized artificial intelligence
network—emerges, it demands innovative methods for visualizing its network topology, comprised
of computational entities—Brains, Validators, and Miners—and their behaviors within the system.
Though not life itself, Based Al takes on the form of a living ecosystem, constantly evolving and
adapting, beyond the control of any single participant.

Visualizing these emergent properties is essential for understanding, managing, and optimizing
BasedAl. Existing tools fall short in capturing the depth and fluidity of this complexity. This is
why we conceived the Nexus—a refined solution that offers a simple and elegant way to visualize
the performance and health of the BasedAl ecosystem.

1.1 Limitations of Traditional Network Mapping

From the earliest days of network management, tools like ’ifconfig’ provided only a basic, static
view of a network’s configuration. As networks expanded in complexity, this approach quickly
proved insufficient. Companies like Cisco introduced advanced network topology mappers, which
attempted to visualize these growing systems. While groundbreaking at the time, these tools
were limited to 2D or simple 3D graphs—capturing the structure but failing to reflect the true
complexity of modern, decentralized networks.

The challenge with traditional mappers lies in their focus on static representations. They
overlook the fluid, dynamic interactions that define networks like BasedAI—where nodes, data,
and behaviors constantly shift and evolve. BasedAl requires a deeper understanding, one that
extends beyond fixed connections to reveal the underlying patterns and emergent intelligence
within.

Nexus was conceived to address this gap. It offers not just a visualization of network structure,
but a real-time, insightful portrayal of the network’s evolving dynamics—empowering users to
truly grasp the behavior of BasedAl in a way traditional tools never could.

2 Design Strategy

Our design strategy for Nexus draws inspiration from the balance and elegance found in nature
and art, using patterns and ratios to create a visual experience that is familiar to the user. This
approach ensures that the complexity of BasedAl is represented in a way that feels natural,
transforming each interaction into a seamless dialogue between the user and the data. By
prioritizing simplicity, clarity, and fluidity, Nexus elevates the exploration of network data into an
immersive experience where the complex becomes beautiful.

Golden Ratio: We have utilized the Golden Ratio (¢ ~ 1.618) to create the whirling spiral
that is foundational to the Nexus. This mathematical foundation allows the complexity of Nexus
to unfold in a way that feels familiar, mirroring the elegance found in nature’s own designs.

The position of each node is determined by the equations:

P(n) =r(n) - [cos(6(n)),sin(6(n))] (1)

where:

r(n) = scale - v/n (2)

0(n) = ng (3)

Natural Logarithm: denoted as In, is the logarithm to the base e (where e ~ 2.71828),
commonly used to describe natural growth rates like population growth or bacteria replication.
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Its proportional scaling makes it perfect for representing balanced, organic growth in the Based Al
network.

In(T"—n+1)

Pi (7, 3.14159): Integrated into circular layouts and animations, reflecting the symmetry and
balance of circular motion found in nature, such as the orbits of planets. This is used in node
and data flow animations to create smooth, rhythmic interactions.

Fibonacci: Ubiquitous in both nature and art, the Fibonacci sequence will subtly influence
elements such as the height of a Brain relative to the base of the Nexus. This integration creates
a sense of familiarity that is understated yet profoundly effective.

size(n) = Smin + (Smax — Smin) -

2.1 Design Objectives

The design objective for Nexus is to distill the complexity of the Based Al network into a simple

and intuitive 3D visualization experience. It’s not just about presenting data; it’s about fostering

a deep, meaningful comprehension of the network’s health and performance, making the complex

accessible. Nexus is envisioned as a 3D block explorer that reimagines how we perceive and engage

with network metrics, transforming abstract data into a tangible, visually stunning interface.
The design objectives of Nexus can be summarized as follows:

e Give the user immediate visual feedback on the health and performance of the Based Al network
e Prioritize a user-friendly interface where every interaction seems intuitive and purposeful

e Ensure every detail is considered to enhance clarity and usability

e Strip away the unnecessary, leaving only what truly matters

e Present clean, elegant visuals that convey the essence of the BasedAl ecosystem

e Provide a lens for users to explore and appreciate the dynamic landscape of decentralized
intelligence

e Maintain a focus on simplicity throughout the experience

2.2 Key Design Principles

Nexus is crafted with a relentless focus on the user, ensuring that every interaction within the
Based Al network feels as effortless as a conversation. This design is not just about aesthetics; it’s
about creating an experience that is deeply engaging.

The guiding principles are rooted in clarity and purpose, stripping away anything that doesn’t
contribute to the essence of understanding. Each element is thoughtfully considered, with the goal
of presenting data in its most essential form—direct and unembellished. The interface doesn’t
just display information; it narrates a story, turning network health and performance data into a
compelling visual experience.

In Nexus, form and function are seamlessly integrated, where every detail is refined to serve
a singular purpose: to make complex data not only accessible but also meaningful. The design
invites users to explore and understand the network, transforming data into an experience that is
as beautiful as it is informative.
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3 Information Architecture

The information architecture and navigation flow of Nexus are designed to reflect the richness and
depth of BasedAl, far surpassing the capabilities of a traditional block explorer. Unlike typical
platforms that confine data to 2D graphs, charts, or linear representations, Nexus reimagines
this process by utilizing a 3D interface that brings the network’s complexity to life in an entirely
new dimension. BasedAlI provides a wealth of information beyond conventional metrics—offering
insights into the activity of Brains, the distribution of Validators and Miners, and the dynamics
of $BASED staking and yield, among other data points. This wealth of data demands a more
sophisticated and immersive approach to visualization, where users can easily explore and interact
with information in a dynamic space.

The navigation flow is crafted to guide users through layers of information with fluidity
and purpose. The 3D environment allows for a natural and exploratory journey, where users
can dive deep into specific elements or zoom out to view the broader network landscape. This
spatial approach not only makes the exploration of complex data sets more accessible but also
transforms it into an experience that feels interactive and alive. By breaking away from the
traditional confines of static charts, Nexus elevates data visualization to a form that is as dynamic
and interconnected as the network it represents, redefining how users perceive and engage with
decentralized systems.
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4 Visual Identity

The visual identity of Nexus is designed to reflect the dynamic, almost lifelike nature of the
BasedAl network. Recognizing that the decentralized nature of the Based Al network has qualities
that evolve like a living system, the design emphasizes simplicity and effectiveness, enabling users
to easily monitor and explore its evolution.

By incorporating mathematical principles like the golden ratio and Fibonacci sequences, Nexus
creates an interface that mirrors natural patterns, making the complex structure of Based Al more
accessible. This approach turns data into a tool for discovery, allowing users to watch and learn
about the network’s growth and interactions in real time.

Nexus is more than just a visualization tool; it’s a platform designed to help users understand
and engage with the ongoing development of decentralized intelligence. The focus is on providing
a clear and intuitive way to interact with the network, ensuring that every aspect of the design
supports the user in gaining insights and exploring the intricate layers of BasedAl.

5 Aligning BasedAlI and Nexus: A Synergistic Approach

The design of Nexus aligns seamlessly with the project goals of BasedAlI by transforming the
intricate, decentralized architecture of the network into a user-friendly tool for quickly and
effectively accessing information. The primary goal of BasedAl is to ensure secure and private
data processing through Fully Homomorphic Encryption (FHE) and optimize performance with
Cerberus Squeezing. Nexus mirrors this commitment to innovation and efficiency by offering a
3D visualization platform that brings clarity to the network’s operations, allowing users to view
the health, performance, and interactions of Brains, Miners, and Validators in real-time.

By emphasizing simplicity, intuitiveness, and a user-centric approach, Nexus not only makes
the complex decentralized Al ecosystem more understandable but also reinforces the core values
of innovation and disruption that are central to BasedAI’s mission. This alignment ensures that
the tool not only serves as a window into the network but also as a vital resource for optimizing
and managing the evolving landscape of BasedAl.

6 Design Space and Participants

Nexus operates within the immense, decentralized landscape of BasedAl, a network characterized
by its vast computational entities and intricate interconnections. The challenge is profound: to
visualize and manage a system that encompasses over two million active nodes, each contributing
to a seamless, dynamic ecosystem. At the core of this network are:

e 1,024 Brains: These function as distributed containers for sophisticated computations.

e 256 Validators per Brain: Totals up to 262,144 Validators across the network, ensuring
data integrity and reliability.

e 1,792 Miners per Brain: Totals up to 1,835,008 Miners, providing the computational
backbone necessary for processing complex tasks.

e Over 2 Million nodes in total

This scale of operation demands not just a design but an architectural philosophy. Nexus
transcends conventional network mapping tools, embracing the complexity of the BasedAl
network by turning it into a visual symphony of decentralized intelligence. Here, every node,
every interaction, is not merely represented but harmonized into a coherent, responsive experience.
The visualization is not just about seeing; it is about understanding the pulse of an ever-evolving,
digital organism.
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The objective was clear: to represent this vast, intricate network in real-time, across a multitude
of devices, without losing the clarity and fluidity that are crucial for effective interaction. Nexus
accomplishes this with innovative strategies that do not just accommodate the data but elevate
it—crafting a user experience where complexity is distilled into clarity, and the vast becomes
tangible, navigable, and ultimately, knowable.

7 User Experience

The user experience in Nexus is engineered with precision, based on a thorough analysis of how
users interact with complex systems. Upon entering Nexus, users receive immediate, real-time
feedback on the activity within the Based Al network, ensuring an engaging experience from the
outset.

The design is rooted in a scientific approach, prioritizing simple interaction to make the
complexity of the BasedAI network accessible and immersive. Every element within Nexus
is purposefully designed, turning data visualization into a clear and engaging experience that
promotes exploration and understanding.

This approach prevents user overwhelm by presenting necessary details when needed. Instead,
the interface presents necessary details when needed, allowing users to focus on their immediate
tasks. This careful balance of form and function fosters a strong connection between the user and
the system, making each session within Nexus a productive and insightful experience, rather than
a simple transaction.

7.1 Crafting the User Journey

In Nexus, each interaction is carefully designed to be responsive and engaging. Hovering over
elements triggers subtle animations, bringing the network to life, while clicks reveal deeper layers
of information. This deliberate interaction design fosters an ongoing dialogue between the user
and the network, ensuring that exploring BasedAI’s data is smooth and enjoyable.

The focus extends beyond data navigation to forming a meaningful connection with it. Every
click, hover, and drag is intentional, guiding users through a well-structured journey where
complex information is presented clearly and insightfully. This approach turns data exploration
into a meaningful experience, ensuring a seamless data exploration experience.

7.2 User Interface Design

Upon launching Nexus, users are immediately immersed in a visually compelling overview of the
entire network’s performance. At the forefront is an elegant, user-friendly display, seamlessly
overlaying real-time data with critical metrics such as the latest block, active Brains, Validators,
and Miners.

While the primary interface is a 3D visualization, Nexus subtly incorporates 2D elements in
the background of the scene. These elements display traditional data representations like price
charts and latest block information, providing users with quick access to essential details without
detracting from the immersive experience.

This combination ensures that users have immediate access to key information while exploring
the complex architecture of the Based Al network, enhancing both usability and comprehension.

7.2.1 Interactive Elements

e Hover: As users hover over a Brain within the network, that Brain’s most vital information
smoothly emerges, revealing real-time metrics like the amount of $BASED staked, the total
number of Validators and Miners, and the current yield. This interaction is designed to offer
enhanced detail at a glance, enriching the user’s understanding of the network’s dynamics.
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e Double-Click: A double-click zooms the camera in, bringing the Brain into detailed focus at
the center of the interface. This close-up view reveals all available network information about
the Brain, making it easily accessible for users to explore in depth.

e Zoom: Users can zoom in and out of the Nexus with the mouse wheel or touch.
e Rotation: Users can rotate the Nexus with their mouse or touch.

e Filtering and Search: Nexus empowers users with refined control, offering filtering options
that allow the network to be viewed through the lens of specific attributes such as activity
level or stake. A dedicated search function enhances this capability, enabling users to swiftly
pinpoint and analyze particular elements of interest within the sprawling network.

7.2.2 Timeline Slider Integration

e Ease of Access: The timeline slider is an elegantly integrated tool, allowing users to traverse
the network’s history with fluidity. This unobtrusive feature invites exploration, offering a
window into the network’s past states allowing users to explore the network’s history effortlessly.

e Functionality: Users can effortlessly pause the visualization at pivotal moments or drag the
slider to observe the network’s evolution. The interface responds with smooth, continuous
animations, ensuring that every transition is as fluid as the network itself.

e Visualization: As the timeline adjusts, visual elements such as color, node size, and layout
transition with grace, reflecting the dynamic nature of the network. This design not only
captures the network’s evolution in real-time but does so in a manner that is both visually
harmonious and deeply informative.

All functionality will work on desktop and mobile. User interaction on desktop will work via
the mouse, and on mobile via touch gestures.

7.3 Nexus Attributes

While viewing the entire network activity each brain will have attributes that will visually show
its activity.

7.3.1 $BASED Staked | Size

The amount of $BASED staked is crucial to users, as it directly influences governance power and
reward potential. The size provides an immediate visual signal, making it one of the most critical
factors to observe in the network.

e Logarithmic Scaling: Sizing will scale based on In(x), which is commonly found in organic
structures like population growth and cell division, ensuring proportional visual scaling.

e Indicator of Network Commitment: Larger size reflects greater participation and resource
allocation, helping to quickly identify key contributors and high-performing brains in the
network.

7.3.2 Validators | Height

The amount of Validators will be represented by the height of the Brain.

Fibonacci: The height will play a crucial role in giving immediate feedback to the user
regarding the amount of Validators per Brain. The higher the Brain is represented floating above
the base the greater the number of Validators.
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7.3.3 Miners | Lightness

The amount of Miners working on a brain will be represented by the lightness of a brain.

Using the Hue, Saturation, Lightness (HSL) color standard the amount of Miners will affect
the Lightness of the color.

There is a maximum of 262,144 Miners per brain, and we will divide this by the lightness
range (10% to 100%). As the number of Miners increases, the lightness will decrease, with fully
populated Brains appearing near white (L = 100%) and sparsely populated Brains appearing as
dark cyan (L = 10%).

7.3.4 Yield | Wireframe to Solid

The transition from wireframe to solid in a brain’s visualization will represent its annual percentage
yield (APY).

Brains with higher APY will appear solid, representing efficient reward performance, while
those with lower APY will appear wireframe, signaling reduced yield potential.

The transition from wireframe to solid will scale exponentially, following e, where x is the
APY. This mirrors the natural dynamics of celestial bodies, symbolizing the expanding influence
of high-performing brains in the network.

7.3.5 Percent of $BASED Distributed Per Block | Spin

Every 10 seconds, as a new block is produced, the distribution of $BASED tokens will be visualized
through spin.

The speed of the spin will be directly proportional to the percentage of SBASED distributed
to a Brain. Brains receiving a higher percentage of the block reward will spin rapidly, signifying
their dominant share in the network’s token distribution.

7.3.6 Active | Cyan or Grey

Once a brain is purchased it will appear in the Nexus, whether the brain is active or inactive will
be reflected in its color or Cyan or Grey.
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8 Conclusion

Nexus represents a bold reimagining of how we visualize and interact with complex, decentral-
ized networks like BasedAl. By embracing a 3D interface that goes beyond conventional data
representations, Nexus transforms the act of monitoring network health and performance into an
immersive experience that is both intuitive and deeply engaging. It is a platform that embodies
the same principles of innovation and precision that drive BasedAl, offering users a unique window
into the network’s inner workings with a clarity and elegance that set it apart from traditional
tools.

Through its refined design, precise attention to detail, and user-centric approach, Nexus not
only meets the technical needs of a modern block explorer but also elevates the experience to one
that feels purposeful and alive. It is more than just a visualization tool; it offers a deep insight
into BasedAl, where every interaction and every visual cue is crafted to reveal the underlying
beauty and complexity of a living, breathing network. As Nexus continues to evolve, it will
remain a testament to the power of thoughtful design in unlocking new ways to understand and
manage the decentralized ecosystems of the future.
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