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Abstract

This paper presents a conceptual explanation of Hyper-Aether, an
Al-native computing architecture based on VM Fabric.

We describe its core principles, including ensemble computation for
reliability, functional decomposition for efficiency, and a unified model
that integrates both.

The goal of this work is to clarify the design philosophy and provide
an intuitive understanding of structure-based computation.

1 Introduction

Traditional computing systems execute programs, which are sequences of
instructions written by humans.

However, this approach becomes increasingly complex as systems grow
larger.

Hyper-Aether introduces a different paradigm: systems are dynamically
constructed from specifications, rather than manually written.

In this model, computation is not a fixed sequence, but a structured
interaction between components.

2 VM Fabric

VM Fabric is the central abstraction of Hyper-Aether.
It represents computation as a graph:

F=(V.E)

where:



e V (Virtual Machines): independent computational units, each respon-
sible for a specific function.

e F (Edges): communication paths between VMs, representing data flow
and interaction.
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Figure 1: VM Fabric as a graph of interacting virtual machines

This structure enables parallelism, modularity, and dynamic system re-
configuration.

3 Ensemble Computation

VM Fabric naturally supports ensemble computation.
Instead of relying on a single output, multiple VMs generate candidate
solutions:

01,02,...,0n

These outputs are aggregated:

o* = Aggregate(o1,...,0n)
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Figure 2: Ensemble computation using multiple VMs



3.1 Reliability Explanation

Each VM may produce an incorrect result, but combining multiple outputs
reduces the probability of error.

Praj(n,p) = Zn: (Z)pk‘(l_p)n—k

k=[n/2]
This shows that redundancy improves reliability.
4 Functional Decomposition

Another important concept is functional decomposition.
A task is divided into smaller subtasks:

T — {tl,tg,... ,tn}
Each VM handles a subtask:

e 1;: a specific part of the overall task

e (3;: a specialized model for that subtask

0; = Gl (tl)
0" = Compose(oy, ..., 0p)
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Figure 3: Functional decomposition into subtasks

This reduces resource usage, since each VM requires less knowledge.



5 Unified Model

Both redundancy and decomposition can be unified into a single framework.
T — {ti;}
where:
e i: decomposition index (task split)
e j: redundancy index (replication)
Execution:
0ij = Gi;j(t:)

Final result:

0" = Compose; (Aggregatej (045 ))
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Figure 4: Unified model of decomposition and redundancy
This separates:
e redundancy (aggregation across j)

e decomposition (composition across )



6 Trade-offs

These approaches introduce trade-offs.

o Cost:

C=) Ciy
i’j
Total computation cost increases with system size.

e Reliability:

R:HRZ»

System reliability depends on each component.

e Optimization:
U=aR-3C

Balancing reliability and cost.

7 Conclusion

Hyper-Aether represents a shift from program-based computing to structure-
based computing.

VM Fabric provides a unified framework for managing redundancy, de-
composition, and system optimization.

This approach is particularly suitable for Al-native systems, where un-
certainty and variability are fundamental.



