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The Rise of Neoclouds

Understanding Distributed,
Sovereignty-Aware Cloud
Infrastructure




Chapter 01

What Are
N_eoclouds?

A\ | SOVEREIGNTY-AWARE

Jurisdictional boundaries matter

Al-OPTIMIZED
! GPU-dense infrastructure

DISTRIBUTED DESIGN
Multi-cloud + Edge

Policy based placement

p
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MARKET SHIFT

I Al workloads are latency-sensitive
and geographically distributed.

@ COMPLIANCE-FIRST
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Chapter 01

Why Neoclouds
Are Emerging?

Al Performance Needs
Low latency. High efficiency.
Global scale.

Sovereignty & Control

Data residency, Jurisdictional control.
Auditability.

@o ‘ Distributed Al Complexity

- Multi-domain execution, Cross-cloud

.~ coordination. Event ordering challenges.




Where Timing Matters in Neoclouds

Synchronized time is essential for trust, correctness and coordination at cloud scale.
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allenges

Technical Hurdles in Distributed,
Sovereignty-Bound Environments




CHAPTER 02
ARCHITECTURAL CHALLENGES
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What Breaks

Without a shared timeline, distributed Al systems
lose correctness, trust, and performance.
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Events cannot be
reliably sequenced
across domains.
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Observability
Logs and metrics
cannot be
correlated.

Distributed Al loses determinism

Training, inference, and pipelines behave inconsistently,
leading to unreliable outcomes.

Coordination
Workflows and
control loops
fail.
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& Without a shared timeline, correctness and trust collapse.




CHAPTER 02
ARCHITECTURAL CHALLENGES

Why Current
Approaches Fall

Legacy timing models were not built for today’s
distributed, sovereign Al infrastructure.

Jurisdictions behave like partitions
Policy boundaries create natural breaks in the system.

SYSTEM REALITY
Sy i )
. Latency is ‘ .--/ .\ State is not
unpredictable =¥ | consistent
Network delays vary ‘ Data and state diverge
across regions | across partitions
and domains. over time.
ROOT CAUSES
No shared No single
\ timeline timing authority
across domains across domains

Distributed Al lacks a shared temporal foundation.

Events lose
sequence

Causal relationships
cannot be
guaranteed.

Network-induced
asymmetry

and variable paths
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@ TIME SYNCHRONIZATION

The Time Synchronization Challenge

WHY TIME MATTERS
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@ TIME IS THE FOUNDATION FOR TRUST
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SOURCES OF TIME ERROR
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(G’; KEY TAKEAWAY: Without bounded time accuracy, cross-domain event orderlng aat fﬂh SN -

becomes probabilistic—and trust becomes impossible.



Chapter 03

Timing as an Anchor of Trust

Precise timestamps verify where and when
distributed computations occur.

Compliance Applications
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‘ Trusted time enables verifiable, auditable, and accountable systems.



Timing Sources and Synchronization Options for Neoclouds
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Protocol

Frequency
Sync

Optical
Timing

~10-100 ns
at receiver

ns stability

ms range

US = sub-ps

Frequency
only

<1 ns

Global Time Anchor
Cross-Region Alignment

Holdover for Outages
Partition Continuity

Coarse sync layer
Control plane timing

Event ordering layer
Intra domain precision

Frequency stability
Transport consistency

Ultra-precise Sync
Specialized workloads

Not used directly
Abstract via GMs

Critical for sovereign zones
Enables deterministic failovers

Not for ordering
Cost efficient baseline

Needs HW timestamping
Sensitive to asymmetry

Supports PTP
Not standalone timing

Niche use only
Not general-purpose
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Solutions & Approaches
for

Neocloud Architectures
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Building Resilient, Soverei




CHAPTER 04

neneoctowarcureeree — D@SIGN Principles for Neocloud Timing

Principles derived from real constraints in distributed, sovereign Al infrastructure.
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l./ @\ Eliminate Local Drift at the Source
R Y 1 e 01 @ Avoid per-node oscillators where possible.
\ a4 Centralize high-quality clock distribution.
PRECISE CLOCK ' : e

r ™

Centralized, Compensate the Network, Don’t Assume It

high-quality — 02 ‘/\/\_ 2 .
@ e / \ Measure and correct fiber delay continuously.

| Time-of-flight is dynamic, not static.
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TRUST & R AT Precision Requires Hardware-Level Control
VALIDATION NETWORK AWARE 03 110 = Operate at transceiver / PHY level.
Continuously verify, Measure, adapt, . o Software layers introduce unacceptable jitter. 5

never assume, and compensate

Build for Trust Through Observability
04 Make timing observable at every layer.
Continuously validate, cross-check, and alert.

Support Both Relative and Absolute Time

SOVEREIGN & RESILIENT 0 5 &=> : b
Designed for isolation, Relative sync for precision. Absolute sync for trust.
ownership, and control. L Both are essential for correctness at scale. y

@ ‘ Time must be validated, not assumed.
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Resilient Timing Architecture for Neoclouds

Build a resilient, precise and observable timing foundation for Al-datacenters and neoclouds.
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WHY THIS WORKS
@ Multi-source - Resilience

No single point of failure

(@7) Multi-layer = Precision

Accuracy at every layer

G,’) Cross-domain - Trust

Consistent time everywhere

8

OPERATE IT RIGHT
@ Monitor time error

@ Measure asymmetry
@ Correlate across domains

Avoid single GNSS
Avoid software timestamping

@ TIMING IS AN ARCHITECTURE, NOT A FEATURE. | (& [

Precise
by Measurement

Sovereign
by Architecture




The Path Forward

Neoclouds and sovereign Al make synchronization a frontline capability, not a background utility.
Timing experts now have an opportunity to shape the infrastructure of distributed intelligence.

O

Deterministic Jurisdictional Global-scale
Infrastructure Compliance Intelligence

The question is no longewhether timing matters.

It is whether we are ready to treat time as a strategic infrastructure.
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