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Vision of a revolutioanry Modular 3D fibre Optic IO computer 
cubus system and new tec standard base core sytem.

Core Structure:
The system consists of a central cube module that acts as the heart of the system. This cube serves 
as the base connector for all other components. Each module within the cube is optically 
connected and communicates through optical fibers (LED-based) for data and power transmission. 
Communication happens through optical connections, enhancing speed and efficiency.

Architecture:

• Cube Module (central): Contains the main connections such as power supply, cooling, and 
data I/O. This module has 30 slots for components that communicate through optical 
fibers. It functions as the central unit, connecting multiple expansion modules.

• Expansion Cubes: Through snap connections, additional cubes can be linked together, 
maintaining optical I/O connections and requiring no physical connections to the 
expansion modules. This allows the data flow to continue seamlessly within the cubes.

Components:

1. Modules (CPU, RAM, Graphics Cards, Network Cards, etc.) are connected via tube 
structures (3D pipes) that carry optical connections for data and power. These tubes 
provide the optical fibers and cooling for each module.

2. Optical I/O Connections: Each module features an optical I/O module near the slot to 
establish the input and output. The snap connections between modules allow for quick 
and flexible connections with minimal data loss.

3. Cooling: Cooling is handled through integrated cooling tubes within the tube structures, 
utilizing liquid or gas for heat dissipation. Cooling circulation is a necessary part of the 
architecture.

Wiring and Expansion:

• Snap Slots: Each slot can be flexibly used (e.g., for graphics cards, memory, network cards) 
as the connection is based on optical I/O. A slot can accommodate any component that is 
recognized by the optical I/O of the cube.



• Modular Expandability: The cube is expandable, allowing multiple cubes to be connected 
into a larger system. This enables a scalable architecture for high-performance systems.

Connectivity:

• Optical I/O: All components of the system (e.g., CPU, RAM, graphics cards, network 
cards) are connected through optical fibers, which allow for high data transfer rates with 
low latency. Each module can be connected to the rest of the system via LED-based I/O.

• External Connections: The output of each cube module leads to an external hub-router, 
acting as the connection point for the next cube. This allows multiple cubes to be 
connected and communicate via optical I/O, without the need for additional hardware.

Summary of Functions:

• Central Control Unit in the first cube manages power, cooling, and optical I/O 
communication for all modules.

• Modular Expansion: With additional cubes, users can extend the system to add more 
processing power, memory, and network capacity.

• Snap Connections for quick and loss-free connections of the optical cables between 
modules.

• Three-Dimensional Structure: The tube connections enable a spatially optimized 
arrangement of components, which is not flat but instead structured as cubes or spherical 
modules.

Cooling and Power:

• A closed system for liquid cooling or gas circulation ensures that the entire structure is 
efficiently cooled, with coolant being circulated throughout the system. Excess heat sources 
are eliminated while maintaining stable optical communication.

Future Prospects:
The concept is in its early stages, but the framework of such a three-dimensional computer 
system could be the foundation for the next generation of high-performance computers that use 
optical I/O connections. Once the components (like CPUs, RAMs, and Graphics Cards) are 
fully transitioned to optical technologies, the system will significantly benefit from high data 
transfer rates and low latency.

Part 1 Glass Sphere and LED Integration:

The core concept involves a transparent glass sphere as a medium for light-based communication. 
The sphere is highly polished and free from internal structure, except for the specialized coatings 
applied to its surface. A reflective coating, deposited on the outside, transforms the sphere into a 
mirror-like surface that both reflects light from inside and shields the inner coating from external 
environmental damage.

1. LEDs and Sensor Integration:



• The LEDs are placed into circular recesses (each one corresponding to a unique IO) 
on the glass sphere’s surface.

• Each LED is paired with a sensor to detect specific light frequencies.

• The LEDs emit specific wavelengths of light (depending on the frequency) that 
correspond to the data being sent.

• The LEDs and sensors are designed to work on different frequency ranges to 
minimize interference and ensure that light impulses are directed to the correct 
sensors.

2. Light-Based Data Transmission:

• Each IO has a designated frequency range, with multiple LEDs emitting different 
light impulses to encode data packets.

• The data packets are transmitted using a series of wavelengths, with each packet 
including an identifier (address) that indicates which IO should respond.

• The spherical surface ensures that light signals are effectively reflected and 
distributed across the entire sphere, reaching all IOs simultaneously.

3. Packet Structure:

• Each data packet includes an address header, allowing the corresponding IO to 
identify whether it is the intended recipient.

• The address is encoded using specific light wavelengths, and the packet includes a 
hash or checksum to verify data integrity.

• IOs that are not targeted by a packet still process the packet’s hash to ensure system-
wide verification of the transmitted data.

4. IO Frequency and Timing:

• The system avoids reliance on rigid timing by using dynamic frequency assignment. 
This allows for greater flexibility in the communication process.

• IOs are not limited to synchronous data transmission. Instead, a time-stamped or 
timestamp-based approach enables each module to decode packets independently, 
mitigating the issues related to fixed timing.

• The frequency of each IO is uniquely assigned, ensuring there is no interference in 
simultaneous data transmission. This approach also prevents signal overlap by 
encoding multiple data packets using different frequencies, reducing the need for 
tight timing control.

5. Data Integrity and Validation:

• When an IO receives a packet, it checks the address and validates the packet by 
comparing the hash or checksum. This ensures that data errors are detected.

• Even if an IO is not the intended recipient, it can still verify and send an 
acknowledgment back to the sender, confirming the packet's integrity. This creates a 
network of feedback, with up to 31 IOs validating the received packets.



• In case of errors, IOs can request the packet again from the sender, ensuring high 
data reliability across the system.

6. Scalability and Flexibility:

• The system allows for scalability by increasing the number of LEDs (e.g., 128 LEDs 
for 128-bit systems), each with different frequencies or addresses.

• Multiple frequency bands (including ultraviolet light) can be used to encode different 
parts of the address and data, allowing for the transmission of multiple packets 
simultaneously without interference.

• The addressing system could potentially support up to billions of combinations, 
allowing for future expansion without limiting the number of connected devices 
(IOs).

7. Energy Efficiency and Practical Considerations:

• By utilizing light as a transmission medium, the system avoids the traditional 
electrical limitations of copper wires or metal-based circuits, reducing energy loss 
and increasing efficiency.

• The design of the glass sphere and the reflective coating ensures minimal energy loss 
from the light pulses, enabling more efficient long-range communication.

• The use of UV and other light frequencies reduces the chance of cross-talk or 
interference between multiple data streams, making the system more robust.

Part 2. Glass Sphere Technology with LED Integration and Data Transmission

This project envisions a glass sphere as the main structural component, with integrated LEDs, 
sensors, and precise control mechanisms. The concept employs a high degree of technological 
sophistication to enable the seamless communication between 32 distinct I/O points across the 
surface of the sphere.

Core Components:

• Glass Sphere: The sphere itself is made from high-purity glass, designed to be highly 
reflective on the inside surface. This is achieved by applying a mirror-like coating to the 
outer surface, which is then protected with a black protective lacquer to ensure durability 
and preserve the reflective properties.

• LED and Sensor Integration: A total of 128 LEDs and 128 sensors are embedded within 
the sphere. These are positioned at exact intervals across the surface. The LEDs are arranged 
in a way that allows them to emit light at various frequencies. Each LED is designed to 
operate at a frequency-based spectrum, enabling the system to send signals across the entire 
sphere efficiently.

• I/O Distribution: 32 I/O points are distributed evenly across the sphere's surface. Each I/O 
point contains embedded LEDs and sensors that emit and receive specific frequency signals. 
Each I/O point can simultaneously handle data transmission, allowing for real-time 
communication with no delay.



Data Transmission & Control:

• Packet Control: Data packets are structured with headers that contain address codes for 
each I/O. This enables selective transmission of data, so that only the intended I/Os receive 
the relevant signals. The system uses dynamic addressing where the LED frequencies are 
mapped to specific data channels. This allows for optimal transmission and ensures data is 
correctly routed without the need for an intensive relay mechanism.

• Clockless Transmission: The system does not rely on traditional clock-based 
synchronization, but instead, utilizes dynamic time-stamping and time-based data validation. 
This eliminates the need for tightly synchronized clock signals, making the system more 
resilient to timing variations and less sensitive to delays or inaccuracies in transmission 
timing.

• Addressing and Frequency Modulation: The LEDs communicate using specific frequency 
bands, each corresponding to a unique address. When data packets are transmitted, they are 
encoded with a frequency-specific "address," allowing the system to efficiently direct 
information to specific I/Os without interference. Each I/O can receive a packet of data and 
verify its relevance through a combination of frequency, address code, and hash check.

• Fault Detection and Data Integrity: The system employs a unique verification method 
where each I/O, even if not the intended recipient, checks the integrity of the packet. It then 
reports back, indicating whether the packet is valid or corrupt. This redundancy ensures that 
all I/O points contribute to maintaining system integrity, even if they do not process the data 
themselves.

Data Transfer Mechanism:

• Multi-Frequency Spectrum: A set of multiple frequency bands is used to manage data 
transmission across the sphere, allowing for independent transmission channels. This avoids 
congestion and ensures that data packets are not affected by frequency overlaps, while still 
enabling them to be sent to multiple I/O points simultaneously.

• Dynamic Packet Routing: Instead of relying on rigid frequency allocations, packets are 
routed dynamically based on the address codes embedded in the data stream. The system can 
handle a variety of combinations of I/O points receiving the same packet, optimizing 
bandwidth usage and minimizing overhead.

• Error Handling and Quality Control: The I/O points monitor incoming data packets for 
any errors. If discrepancies or corruption are detected, the system requests re-transmission, 
ensuring that the integrity of the communication is maintained.

Future-Proofing:

• Scalability: The system is designed to be scalable, with the potential to add additional I/O 
points as the technology evolves. As the system moves from 128-bit to 1028-bit systems, 
additional LEDs can be integrated without losing efficiency in data handling.

• Compatibility: Future versions could implement a more advanced method of integrating 
optical and electrical systems, where the LEDs operate on optical signals, but still interface 
with traditional electronic hardware via opto-electronic converters. This approach will 
bridge the gap between current electronic technology and future optical computing.



Adition

1. LED and Sensor Frequency Range:

• Defining the exact frequencies used by each LED and sensor could be critical for 
understanding the overall communication protocol. It might be useful to specify how 
the LED frequency range is distributed (e.g., for 128 LEDs, 128 distinct frequencies, 
or grouped sets).

2. Power Consumption & Efficiency:

• We didn’t dive into power management strategies. Since this system involves 
multiple LEDs, sensors, and communication points, efficiency could be a major 
consideration. It's important to define how power is supplied, how the system 
remains energy-efficient, and what protocols exist for minimizing power 
consumption when the system is idle.

3. LED Color Spectrum and Emission Control:

• There might be a need to specify the color range or light intensity each LED can 
emit, especially if you're considering using multi-color LEDs or wavelength-specific 
LEDs for the communication spectrum.

4. Addressing Protocol and Modulation:

• The addressing system (like how each I/O point gets its unique frequency) could be 
expanded upon with specific examples of how the dynamic addressing works. This 
includes explaining how the packet's "light IP" is assigned and how it changes over 
time.

5. Security & Encryption:

• Depending on the application, you might want to add a section on how data integrity 
is protected beyond just basic error checking. For instance, ensuring that each 
transmission is encrypted or has a digital signature to prevent tampering would 
enhance the security aspect of your system.

6. Fault-Tolerant Design:

• Although we've mentioned the error correction and retransmission, it might help to 
specify how the system responds in the event of hardware failure (like a failed LED, 
sensor, or communication module). What redundancy mechanisms exist to maintain 
system performance even in the case of partial component failure?

7. Data Compression & Bandwidth Optimization:

• If you're transmitting large amounts of data across the sphere, compression 
algorithms or other methods for reducing the bandwidth required per packet might be 
worth mentioning.

8. Modular System Expansion:



• It's worth discussing the modularity of the system. As the number of I/O points 
grows, how does the system expand? Will there be limits on how many I/O points 
can be effectively managed, or is there an architecture for distributing load?

9. Temperature and Environmental Factors:

• If you're considering this system for real-world applications, it might be important to 
discuss how the system handles varying environmental conditions, such as 
temperature fluctuations, humidity, or exposure to physical wear and tear.

10.Software and Control Interface:

• A brief mention of the software or interface used to control the sphere could be 
helpful. For example, how do users input data or configure the system? Is it an 
automated setup, or does it require manual adjustments?



Vision eines modularen, dreidimensionalen Computersystems mit optischer I/O-
Technologie

Grundstruktur:
Das System besteht aus einem zentralen Kubus-Modul, das als das Herzstück des Systems 
fungiert. Dieser Kubus dient als Basis-Connector für alle anderen Komponenten. Jedes Modul im 
Kubus ist optisch verbunden und kommuniziert über Lichtleiter (LED-basiert) für Daten- und 
Stromübertragung. Die Kommunikation erfolgt über optische Verbindungen, die Geschwindigkeit 
und Effizienz steigern.

Architektur:

• Kubus-Modul (zentral): Enthält die Hauptverbindungen, wie Stromversorgung, Kühlung 
und Daten-I/O. Dieses Modul hat 30 Steckplätze für Komponenten, die über optische 
Lichtleiter miteinander kommunizieren. Es dient als Zentraleinheit, die mit mehreren 
Erweiterungsmodulen verbunden werden kann.

• Erweiterungs-Kubusse: Über Snap-Anschlüsse können weitere Kubusse miteinander 
verbunden werden, wobei die optischen I/O-Verbindungen weiterhin bestehen und keine 
physische Verbindung zu den Erweiterungsmodulen erfordert wird. So wird der Datenfluss 
innerhalb der Kubusse nahtlos fortgesetzt.

Komponenten:

1. Module (CPU, RAM, Grafikkarten, Netzwerk, etc.) werden über Tubus-Formen (drei-
dimensionale Rohre) verbunden, die die optischen Verbindungen für Daten und Energie 
enthalten. Diese Rohre bieten die Lichtleiter und die Kühlung für jedes Modul.

2. Lichtleiter-Verbindungen: Jedes Modul hat ein optisches I/O-Modul nahe dem Steckplatz, 
um den Eingang und Ausgang zu realisieren. Die Snap-Verbindungen zwischen den 
Modulen ermöglichen eine schnelle und flexible Verbindung ohne Verlust von 
Datenintegrität.

3. Kühlung: Die Kühlung erfolgt über integrierte Kühlrohre in den Tubus-Strukturen, die 
Flüssigkeit oder Gas nutzen, um überschüssige Wärme abzuleiten. Kühlmittelzirkulation ist 
ein notwendiger Bestandteil der Architektur.

Verkabelung und Erweiterung:

• Snap-Steckplätze: Jeder Steckplatz kann variabel verwendet werden (z.B. für 
Grafikkarten, Speicher, Netzwerkkarten), da die Verbindung auf Lichtleitertechnologie 
basiert. Ein Steckplatz kann beliebige Komponenten aufnehmen, die entsprechend durch den 
optischen I/O des Kubus erkannt werden.

• Modulare Erweiterbarkeit: Der Kubus ist erweiterbar, sodass mehrere Kubusse zu einem 
größeren System verbunden werden können. Dies ermöglicht eine skalierbare Architektur 
für hochleistungsfähige Systeme.

Konnektivität:

• Lichtleiter-I/O: Alle Komponenten des Systems (z.B. CPU, RAM, Grafikkarten, 
Netzwerkkarten) werden durch Lichtleiter verbunden, was hohe Datenübertragungsraten 



bei geringen Latenzen ermöglicht. Jedes Modul kann über LED-basierte I/O mit dem 
restlichen System verbunden werden.

• Externe Verbindungen: Der Ausgang jedes Kubus-Moduls führt zu einem externen Hub-
Router, der als Verbindungspunkt für den nächsten Kubus fungiert. So können mehrere 
Kubusse miteinander verbunden und über optische I/O-Verbindungen kommunizieren, 
ohne dass zusätzliche Hardware erforderlich ist.

Zusammenfassung der Funktionen:

• Zentrale Steuerungseinheit im ersten Kubus, die Stromversorgung, Kühlung und 
optische I/O-Kommunikation für alle Module übernimmt.

• Modulare Erweiterung: Mit zusätzlichen Kubussen können Benutzer das System 
erweitern, um mehr Rechenleistung, Speicher und Netzwerkkapazität hinzuzufügen.

• Snap-Verbindungen für eine schnelle und verlustfreie Verbindung der optischen Kabel 
zwischen den Modulen.

• Dreidimensionale Struktur: Die Tubus-Verbindungen ermöglichen eine räumlich 
optimierte Anordnung der Komponenten, die nicht flach sondern als Kubus oder 
sphärische Module aufgebaut ist.

Kühlung und Energie:

• Ein geschlossenes System für Flüssigkeitskühlung oder Gaszirkulation sorgt dafür, dass 
die gesamte Struktur effizient gekühlt wird, mit einer Rückführung des Kühlmittels durch 
das System. So werden überschüssige Wärmequellen eliminiert, während die optische 
Kommunikation konstant stabil bleibt.

Zukunftsperspektive:
Das Konzept ist in einem frühen Stadium, aber das Grundgerüst eines solchen dreidimensionalen 
Computersystems könnte die Grundlage für die nächste Generation von Hochleistungscomputern 
bilden, die optische I/O-Verbindungen nutzen. Sobald die Komponenten (wie CPUs, RAMs und 
Grafikkarten) auf vollständig optische Technologien umgestellt sind, kann das System enorm 
von den hohen Datenübertragungsraten und der geringeren Latenz profitieren.
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