Identity Continuity Under Interruption

An Architectural Note for Discussion

Purpose and Scope

This note summarizes a recurring architectural failure mode observed across distributed
and cyber-physical systems operating under interruption. It is intended as a technical
framing for discussion and does not prescribe specific implementations, algorithms, or
system architectures.

The observations below are implementation-agnostic and apply across systems where
identity functions as a referential key for internal state, coordination, or downstream
behavior.

Observed Failure Mode: Identity Collapse Under Interruption

Many modern systems implicitly assume that identity can be continuously inferred from
uninterrupted observation, telemetry, or sensing.

In real operating environments, that assumption is frequently violated. Systems routinely
encounter:

» occlusion of physical entities

» temporary sensor degradation or loss

* network latency, jitter, or interruption

* environmental interference

 distributed execution across heterogeneous compute domains

When observation becomes incomplete, identity often degrades before computational
failure occurs.

Common downstream effects include:
* identity drift or duplication
* incorrect re-association after recovery
» forced reinitialization cycles
* manual reconciliation workflows

» compounding errors as systems scale



These effects are not isolated. They propagate through downstream components that
consume identity as a stable reference.

Architectural Implication at Scale

As systems scale, identity shifts from a local inference concern to a system-level
architectural concern.

Architectures that implicitly bind identity to continuous visibility leave identity fragile
when that coupling breaks. Recovery behavior under these conditions is often ad hoc,
heuristic, or deferred to manual intervention.

At sufficient scale, these approaches become difficult to sustain.

Architectural Framing: Identity as an Internal Construct

One architectural framing that emerges in interruption-prone systems is to treat identity
as an internal construct rather than a byproduct of continuous observation.

Under this framing:
* identity relationships are preserved internally during gaps in observation
* interruption is treated as a normal operating condition

* recovery focuses on correspondence with preserved internal state rather than
reconstruction from scratch

This framing does not require any particular inference technique, sensing modality, or
estimation method. It shifts responsibility from local components to system architecture.

Identity Re-Association After Interruption

A recurring challenge during recovery is determining whether newly observed data
corresponds to an existing internal identity or represents a new entity.

Architectures that rely solely on proximity, surface similarity, or instantaneous
observation often produce incorrect re-associations under degraded conditions.

An alternative framing is to evaluate correspondence relative to preserved internal state,
temporal constraints, and continuity criteria, allowing systems to resume operation
without forced resets or manual correction, even in dense or dynamic environments.

This does not imply deterministic behavior. Ambiguity and uncertainty may persist
temporarily and must be handled explicitly at the architectural level.



Distributed and Heterogeneous Operation
In distributed systems, identity continuity is further stressed by:

e asynchronous execution
* partial synchronization
« differing latency profiles across compute domains

Architectural responsibility for identity continuity must therefore extend across
heterogeneous environments, including edge and cloud execution, without assuming
centralized control or continuous connectivity.

Where This Framing Becomes Relevant

This architectural framing tends to become relevant in domains where interruption is a
normal operating condition, including:

* mission and defense systems in degraded environments

* robotics and autonomous systems interacting with physical space
» simulation and digital twin platforms with delayed telemetry

« virtual production and spatial computing pipelines

* aerospace, space, and remote operations

* medical systems operating with intermittent sensing

In these domains, identity instability often emerges as a limiting factor before
computation or sensing does.

Closing Note

This note presents an architectural framing for a recurring failure mode that emerges as
systems scale under interruption. Its purpose is to support technical discussion and
architectural clarity, rather than prescribe a single correct approach. Different systems
may arrive at different architectural responses depending on context and constraints.
Architectural interpretation may vary by system context and operating constraints.

Related Reference Material

SISMIQ Continuity Requirements (SCR)
Canonical architectural requirements for identity continuity under interruption.



Identity Failure Chain Under Interruption
Explanatory overview of common identity failure modes in interruption-prone systems.

Continuity Compliance Checklist
Self-assessment tool mapping system behavior to continuity requirements.

Procurement / RFP Language Pack
Specification-ready language for solicitations and contracts.

For architecture or specification discussion:

contact@sismiqg.io
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