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Abstract

This Technical Note formalizes the public diagnostic protocol by which an observed Al-fabric condition
is translated into a SORT-AI structural assessment case. The protocol defines a repeatable path from
observation through Vi, V,, V3, and V, to Application identity, Scenario Class, Metric Set, Regime
Classification, and Evidence Interface. It occupies the methodological position between the canonical
SORT-AI Domain Paper, which defines the architectural hierarchy and diagnostic grammar, and the
Core-3 kernel-damping evidence note, which defines the downstream reproducible risk-transition
protocol. The contribution is fivefold: a public assessment grammar; a formal assessment-case object
that anchors the diagnostic movement; an Evidence Compatibility Predicate connecting the case to
downstream evidence; a public mathematical interface Sa; — far — Pc(Jar) — Rai(A); and an
explicit public versus implementation-specific boundary. A compact AIL04 illustration instantiates the
diagnostic movement at the public grammar level. The note does not claim production validation,
benchmark superiority, vendor telemetry analysis, runtime implementation, a new MOCK version,
or structural necessity of SORT, and it does not disclose implementation-specific operator selection,
telemetry mapping, scoring, weighting, thresholds, intervention playbooks, or production integration
architecture.

Keywords: SORT-AI structural assessment; V1-V4 diagnostic grammar; Al fabrics; scenario
classes; metric sets; regime classification; evidence interfaces; kernel-damping compatibility; Level-0
framework

1. Introduction

Advanced Al systems are increasingly deployed as coupled execution fabrics rather than isolated
models. In such fabrics, model execution, accelerator allocation, serving logic, scheduling, orches-
tration, memory management, runtime policy, and evidence surfaces interact across multiple layers.
Component-local indicators remain necessary, but they do not determine by themselves whether
the composed system remains structurally coherent. This limitation is already visible in large-scale
distributed systems, where tail effects, resource sharing, straggler behaviour, and warehouse-scale
coordination can dominate aggregate behaviour even when individual components remain within
nominal operating bounds [6-10,21].

Recent Al-serving architectures reinforce this point. Paged-attention memory management,
distributed serving, prefill/decoding disaggregation, and related inference-system designs show that
system-level behaviour depends on interactions among model structure, memory paths, batching,
routing, scheduling, and runtime execution constraints [17-20]. Industry-scale engineering reports
likewise indicate that tail-utilization effects, inference-performance constraints, and deployment-
level execution dynamics cannot be reduced to isolated model capability or accelerator-local metrics
alone [13-15]. In parallel, the foundation-model and benchmark literature documents both the rapid
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growth of model capability and the limits of model-centric evaluation when deployed behaviour
depends on context, orchestration, runtime conditions, and evaluation—deployment mismatch [24-30].

The canonical SORT-AI Domain Paper defines the architectural layer for such analysis: Domain,
Cluster, Application, V;-V, diagnostic grammar, Scenario Class, Metric Set, and Regime Classifica-
tion [1]. The Core-3 kernel-damping evidence note defines a downstream reproducibility protocol for
declared structural risk transitions in AIL.01, AL.04, and AL 13 [2]. The present Technical Note occupies
the methodological position between these two artefacts. It does not restate the SORT-AI domain
architecture, and it does not introduce a second evidence protocol. Its purpose is to formalize the
diagnostic movement through which an observed Al-fabric condition is translated into a structurally
assessable SORT-AI case.

The contribution is a public V1-V, diagnostic protocol that maps an Al-fabric observation to
Application identity, Scenario Class, Metric Set, Regime Classification, and Evidence Interface. In
compact form, the assessment chain is given in Eq. 10. This chain is the public methodological
object of the note. It specifies how a structural diagnosis becomes an assessable case while keeping
implementation-specific operator selection, telemetry mapping, scoring functions, weighting logic,
intervention playbooks, and production assessment procedures outside the public protocol.

The intended manuscript class is therefore a Technical Note or Methodological Companion Note.
The reading order of the three artefacts is

Canonical Domain Paper — Present Technical Note — Core-3 Evidence Note. (1)

The first artefact defines the architecture, the present note formalizes the diagnostic protocol, and the
third artefact defines the reproducible evidence interface.

1.1. Claim Boundary

This note claims a public diagnostic grammar, an analysis-layer interface, a methodological bridge,
a structural assessment path, and an Application-to-Scenario-to-Evidence transition. It claims that
SORT-AI Applications can be treated as assessable regime spaces once an observed Al-fabric condition
has been ordered through V;-V, and anchored to Scenario Class, Metric Set, and Regime Classification.

The note does not claim production validation, benchmark superiority, vendor telemetry analysis,
runtime implementation, a new MOCK version, a production assessment engine, structural necessity
of SORT, or disclosure of implementation-specific operator selection, scoring, weighting, telemetry
mapping, or intervention logic. The boundary is methodological: the note discloses the public
assessment grammar, not the implementation-specific assessment engine.

1.2. Evaluation Frame and Reader Contract

Because the note sits between two SORT-AI artefacts and uses terminology imported from the
canonical Domain Paper, its evaluation frame should be explicit. Table 1 states that frame. The purpose
is to fix the analytical level of the manuscript for reviewer accessibility while preserving the positive
methodological contribution.

Table 1. Reader contract for the present Technical Note. The left column states the analytical objects the note
provides and on which it should be evaluated; the right column states the readings the note is not making.

Evaluate this note as Do not evaluate it as

A public methodological protocol A production benchmark

A structural assessment grammar A runtime implementation

A diagnostic-to-evidence interface A vendor telemetry study

An analysis-layer formalization A complete assessment engine
A methodological companion note A new domain paper
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1.3. What is New in This Technical Note

The present note is neither a restatement of the canonical Domain Paper nor a duplicate of the
Core-3 Kernel-Damping Evidence Note. It introduces a distinct set of public methodological elements
that connect those two artefacts at the analysis layer. Table 2 summarizes these elements and identifies
where they are developed in the note.

Table 2. New methodological elements introduced in this Technical Note. Each element is a public analysis-layer
construct; none discloses implementation-specific operator selection, telemetry mapping, scoring, weighting,
thresholds, or intervention logic.

New element Contribution

Separates identifying a structural problem
form from making it assessable.

Defines the public assessment object as a
single formal tuple.

Treats Applications as assessable Core,
Boundary, and Overlap spaces.

Connects Scenario Classes to declared in-
dicators and public transformation roles.
Defines when a Scenario Class can connect
to the downstream evidence interface.
Separates public assessment reading from
implementation-specific execution.

Diagnostics versus Assessment distinction (Section 3)
Assessment-case tuple (Section 5)

Application regime space (Section 6)

Metric Set and risk transformation layer (Section 7)
Evidence Compatibility Predicate (Section 8)

Public mathematical interface (Section 9)

The note can be read independently as a public protocol description: the diagnostic and assess-
ment grammar developed in Sections 4-7 is functionally self-contained at the analysis layer, while
the canonical Domain Paper [1] and the Core-3 Evidence Note [2] remain the upstream architectural
reference and downstream evidence reference, respectively. The evaluation object of this note is the
completeness and traceability of the public assessment grammar.

1.4. Structure of This Note

Section 2 positions the note relative to the canonical SORT-AI Domain Paper and the Core-3
Evidence Note. Section 3 distinguishes structural diagnostics from structural assessment. Section 4
defines the V1-V, diagnostic grammar. Section 5 formalizes the transition from Al-fabric observation
to assessment case. Sections 6 and 7 define Applications as assessable regime spaces and specify
Scenario Classes, Metric Sets, and Regime Classification. Section 8 describes the Evidence Interface
and its compatibility with the existing kernel-damping protocol. Section 9 presents the abstract public
mathematical interface. Section 10 gives a compact Al.04 worked mini-example. Section 11 states
the public versus implementation-specific boundary. Section 12 discusses the relevance of structural
assessment for Al fabrics, Section 13 states the limitations, and Section 14 concludes the note.

2. Position Relative to the Canonical SORT-AI Domain Paper and the Core-3
Evidence Note

The present note is positioned between two SORT-AI artefacts with distinct methodological roles.
The canonical SORT-AI Domain Paper defines the architectural hierarchy of the AI domain, includ-
ing Domain, Cluster, Application, V;—-Vj, Scenario Class, Metric Set, and Regime Classification [1].
The Core-3 Kernel-Damping Evidence Note defines a reproducible downstream evidence protocol
for declared structural risk transitions in the Core-3 applications [2]. The present note defines the
public transition protocol between these two layers: how an observed Al-fabric condition becomes a
structurally assessable case.

The purpose of the present note is therefore narrower: it formalizes how a V;-Vj diagnostic
reading becomes a structural assessment case. In this sense, it is a Technical Note and Methodological

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202606.0148.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 June 2026 d0i:10.20944/preprints202606.0148.v1

40f19

Companion Note. It is not a second domain paper, because it does not redefine the SORT-Al application
catalogue or cluster structure. It is also not a second evidence note, because it does not re-derive the
kernel-damping protocol or reproduce the Core-3 calculations. Its role is to define the public diagnostic
movement connecting architecture and evidence.

The intended reading order is

Canonical SORT-AI Domain Paper — Present Technical Note — Core-3 Evidence Note. (2)

The separation of roles is summarized in Table 3. The Domain Paper supplies the architecture,
the present Technical Note supplies the V-V, assessment protocol, and the Core-3 Evidence Note
supplies the downstream reproducibility interface. The three artefacts are therefore sequential but not
redundant.

Table 3. Roles of the three artefacts in the present SORT-AI publication sequence. Each artefact has a distinct
methodological role and a distinct boundary.

Artefact Role

Defines Domain, Cluster, Application, V1-V4, Scenario Class, Met-
Canonical SORT-AI Domain ric Set, and Regime Classification as the canonical Level-0 struc-
Paper [1] tural assessment architecture for SORT-AI

Defines a reproducible risk-transition protocol with declared in-
Core-3 Kernel-Damping Evi- puts, risk transformations, «, ¢, CV, classification bands, and re-
dence Note [2] production manifest.

Defines how a V1-V4 diagnosis becomes a structural assessment
Present Technical Note case with Application identity, Scenario Class, Metric Set, Regime
Classification, and Evidence Interface.

Publication sequence and methodological role separation

Canonical SORT-AT Present V1-V4 Core-3 Kernel-Damping
Domain Paper — Diagnostic Protocol | =—=p Evidence Note
Architecture and diagnostic grammar. Public assessment path. Reproducible evidence interface.

Figure 1. Position of the present Technical Note in the SORT-AI publication sequence. The canonical SORT-
Al Domain Paper supplies the architecture and diagnostic grammar; the Core-3 Kernel-Damping Evidence
Note supplies the reproducible evidence interface; the present V1-V4 Diagnostic Protocol formalizes the public
assessment path that connects them.

2.1. Imported Terms

The note imports several terms from the canonical Domain Paper. Table 4 fixes their meaning
within the present protocol so that the assessment grammar can be read without reconstructing the
full upstream architecture.
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Table 4. Imported SORT-AI terms used in the present note. The right column states the public meaning required
to read the note; the canonical Domain Paper [1] provides the full architectural definitions.

Term Meaning in this note

Domain Al-fabric problem space under SORT-AIL

Cluster Structural regime class within the domain.

Application Recurrent structural problem form, not a software application or deployment-specific
use case.

Scenario Class Typed manifestation inside an Application’s regime space.

Metric Set Declared family of indicators attached to a Scenario Class.

Regime Classification ~ Assignment of a Scenario Class as Core, Boundary, or Overlap.

Evidence Interface Compatibility boundary to the downstream reproducibility protocol.

Structural assessment layer before implementation-specific telemetry, scoring, and

Level-0 . . .
intervention loglc.

3. Structural Diagnostics Versus Structural Assessment

Structural diagnostics and structural assessment are sequential but distinct operations. Struc-
tural diagnostics identify the problem form within the SORT-AI architecture. Structural assessment
then makes that identified condition testable under a declared Scenario Class, Metric Set, Regime
Classification, and Evidence Interface.

Diagnostics therefore answers the question: what kind of structural condition is present? As-
sessment answers the subsequent question: can that condition be made structurally assessable under
a declared scenario, metric, and regime? Assessment presupposes diagnosis; without diagnostic
anchoring, an assessment case lacks structural identity within the domain architecture. Related asym-
metries appear in systems reliability, site reliability engineering, machine-learning evaluation, and
reproducibility research, where failure classification, measurement design, and evaluability remain
distinct tasks [16,22,23,39].

In SORT-AL, the distinction can be written schematically as

Diagnostics = identification of a structural problem form, 3
whereas
Assessment = structured evaluation of scenario, metric, and regime behaviour. 4)

The V;-V, diagnostic grammar introduced in Section 4 is the operative bridge between these two levels.
It orders the diagnostic movement from observed phenomenon to structural coupling, effect space,
and decision surface. Only after this movement has fixed the structural reading can the condition be
assigned to an Application identity, Scenario Class, Metric Set, Regime Classification, and Evidence
Interface.

4. The V1-V4 Diagnostic Grammar

The V;-V,; grammar is the operative diagnostic ordering convention used in this note. It is an
epistemic ordering for assessment preparation, not a mechanistic causal chain, not a dynamical model,
and not a production diagnostic algorithm. Its function is to order an observed condition so that the
condition can be translated into an assessment case [1].

The grammar is invariant in form and domain-specific in content. In the Al domain, V; identi-
fies the observed structural phenomenon, V, identifies the structural cause or coupling relation, V3
identifies the structural effect space, and Vj identifies the decision or utilization surface. The reading
order is therefore V; — V, — V3 — Vj. Distributed tracing and observability systems can expose
parts of the V; observation surface, but they do not by themselves determine the structural coupling or
regime classification [12,16]. Benchmark and model-evaluation literature can contribute to V- and
Vi-type readings when the assessed object is a model or evaluation regime, but deployment-level
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assessment requires an additional structural step from observed behaviour to application-specific
regime classification [30-32].
The reading order is
Vli—=V2—=V3— Vi (5)

Each step contributes a distinct interpretive layer. V1 states what is visible. V2 identifies the structural
relation that makes the observation intelligible. V3 locates the resulting condition in an effect space.
V4 determines what becomes assessable, actionable, or decision-relevant.

Table 5. The V1-V4 diagnostic grammar. Each dimension answers a distinct diagnostic question and contributes a
distinct interpretive layer; the four dimensions together order the reading of a structural condition.

Dim. Object Diagnostic question Output
Vi Observed structural phenomenon ~ What is visible at the system level? Phenomenon statement
V2 Structural cause or coupling What relation produces or organizes Coupling hypothesis

the observed condition?

What structural state class appears

once the coupling is read? Effect-space reading

V3 Structural effect space

What becomes assessable, actionable,

L. Assessment class
or decision-relevant?

V4 Decision or utilization surface

The four dimensions can be expressed functionally at the public assessment level as

V1(Sa1) = observed phenomenon, (6)
V2(Sar1) = structural coupling relation, (7)
V3(Sa1) = effect-space projection, (8)
and
V4(Sa1) = decision or utilization surface. 9)

Here, Sa1 denotes the structured Al-system state as observed at the public assessment level. Equa-
tions 6-9 do not define an executable transformation. They define the diagnostic roles required before
a condition can be assigned to an Application and then refined into Scenario Class, Metric Set, and
Regime Classification.

V1 is the observation layer. It records the visible system-level condition without yet assigning a
structural cause. Examples include rising cost per useful output, degraded effective capacity, unstable
tail latency, increasing retry volume, benchmark-deployment divergence, or an auditability gap. V1 is
therefore not equivalent to raw telemetry; it is the statement of the phenomenon to be assessed.

V2 is the structural-coupling layer. It asks what relation organizes the observed condition. In an
Al fabric, this relation may involve scheduler—-runtime interaction, accelerator placement, memory-
path coupling, orchestration feedback, retry logic, policy enforcement, agentic tool-use loops, or
evidence-surface fragmentation. V2 is the step at which the diagnosis moves beyond local observation
toward structural explanation.

V3 is the effect-space layer. It identifies the class of structural effects that appears once the coupling
relation has been read. Examples include control-coherence loss, retry amplification, interconnect-induced
capacity loss, agentic divergence, evaluation-deployment projection mismatch, or evidence incomplete-
ness. V3 prepares the transition from diagnostic description to application-level classification.

V4 is the decision or utilization surface. It specifies what becomes assessable after the condition
has been read structurally. This may include whether the condition is a Core, Boundary, or Overlap
regime; whether it requires an evidence interface; whether it affects architectural decisions, governance
readiness, or runtime-control interpretation; and whether the condition can be connected to a declared
Metric Set for reproducible analysis.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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The V1-V4 grammar therefore functions as the operative bridge between structural diagnostics
and structural assessment. Diagnostics begins with an observed phenomenon and a structural reading.
Assessment begins once that reading can be anchored to Application identity, Scenario Class, Metric
Set, Regime Classification, and Evidence Interface.

5. From Al-Fabric Observation to Assessment Case

The V;-V, reading becomes useful for structural assessment only when it is anchored to the
domain architecture. The transition from observation to assessment case therefore requires the observed
Al-fabric condition to be assigned an Application identity, refined into a Scenario Class, associated
with a Metric Set, classified into a Regime, and connected to an Evidence Interface. This transition is
the public assessment path formalized in the present note.

This distinction is important because modern Al-fabric observations are distributed across several
layers. The relevant observation surface may include distributed traces, service-level signals, runtime
logs, model-serving telemetry, memory-management behaviour, scheduler decisions, tool-use traces,
and evidence artefacts. Existing observability and site-reliability practices expose parts of this sur-
face [12,16]; production ML and LLM-serving systems further show that model behaviour, runtime
infrastructure, and deployment context must be considered jointly [17,20,21]. The present protocol
does not replace these observation systems. It specifies how their signals are structurally ordered
before assessment.

The full assessment chain is

Observation — V1 — V2 — V3 — V4 — Application identity 10)

— Scenario Class — Metric Set — Regime Classification — Evidence Interface.

Equation 10 is the operational definition of a SORT-AI structural assessment case at the public method-
ological level. The first segment, from Observation to V4, is diagnostic. The second segment, from
Application identity to Evidence Interface, is assessment-oriented.

Application identity is fixed during the V1-V4 reading. A Scenario Class does not introduce a
new Application; it specifies a typed manifestation of an existing Application under declared structural
conditions. A Metric Set then identifies the observable or derived indicators through which the
Scenario Class becomes assessable. Regime Classification places the Scenario Class within the internal
regime space of the Application, and the Evidence Interface determines whether the resulting case can
be connected to a reproducible downstream evidence protocol.

The chain (10) can be summarized as a single formal object. A SORT-AI structural assessment
case is the tuple

Acase = (Sar Vi, V2, V3, Va, Aj, Cio, Mjg, pje, Eje)- (11)

The components in Eq. (11) are declared at the public analysis layer only; the tuple is an interpretive
object, not an executable specification. Their public roles are summarized in Table 6.

Table 6. Components of a SORT-AI structural assessment case. Each entry of Acase is a public analysis-layer object;
concrete operator selection, telemetry mapping, and scoring logic are not part of the tuple and remain outside the
scope of this note.

Symbol Public meaning

SA1 Structured Al-fabric state under observation.
V1, Vo, V3, Vy  V1-V4 diagnostic reading of Say (Section 4).

A; Application identity within the SORT-AI domain.

C; Scenario Class within Application A;.

M; Declared Metric Set attached to Cjy.

pje Regime classification of Cj; under M;, (Core, Boundary, or Overlap).
Ej Evidence Interface (Section 8) to which Cjy is compatible.
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Full V1-V4 Assessment Chain

V1-V4 Diagnostic Application / Scenario /

Observation Reading Metric / Regime Evidence Interface

Ohaeneiala e - | VI phencl)menon = Applica.tion identity = Downeieam
ot V2: coupling Scenario Class reproducible evidence

V3: effect space Metric Set protocol
V4: decision surface Regime Classification

Figure 2. Full V1-V4 assessment chain. An Al-fabric observation is first read through the V1-V4 diagnostic
grammar, then anchored to an Application identity, refined into a Scenario Class with declared Metric Set and
Regime Classification, and finally connected to a downstream Evidence Interface.

5.1. Notation

The formal objects used in the protocol are collected in Table 7. The table is intended to make
the public grammar inspectable as a methodological object. It does not add implementation-specific
operator selection, telemetry mapping, scoring, weighting, thresholding, or intervention logic.

Table 7. Consolidated notation used in this Technical Note. Symbols are introduced in the sections indicated and
are listed here as a reference.

Symbol Meaning Defined in

Sa1 Structured Al-fabric state under observation. Sec. 4, Eq. (11)
Diagnostic-grammar dimensions: phenomenon, coupling,

VieVaVa Vi otgedt space, decision surface. Sec. 4, Egs- (6)-)

Aj Application identity within the SORT-AI domain. Sec. 6

Cie Scenario Class within Application A;. Sec. 6, Eq. (14)

My Declared Metric Set attached to Cjy. Sec. 7, Eq. (16)

pjt Regime label of Cj; (Core, Boundary, Overlap). Sec. 6, Eq. (15)

Ej Evidence Interface attached to Cjy. Sec. 8

XE Evidence Compatibility Predicate. Sec. 8, Eq. (20)
Damping quotient, structure mode, scenario-level coefficient

%6 CV of Valsiat%o% (referenced from [2]). Sec. 8, Egs. (22)~(25)

Jar Abstract operator coupling chain (public role only). Sec. 9, Eq. (26)

Py Kernel-modulated structural projection (public role only). Sec. 9, Eq. (26)

Rar(A) Structural deviation or risk field. Sec. 9, Eq. (26)

— Interpretive public assessment reading (not deterministic Sec. 9, Eq. (28)
mapping). !

6. Applications as Assessable Regime Spaces

In SORT-AI, an Application is a recurrent structural problem form within a Cluster [1]. It is not a
software application, customer deployment, business use case, or isolated incident. The present note
treats an Application as an assessable regime space: a structured domain in which Core, Boundary,
and Overlap regimes can be distinguished.

This distinction is necessary because an observed condition can belong to the same Application
while appearing through different Scenario Classes. A runtime-control condition, for example, may
appear as a Core AL.04 condition, as a Boundary condition near an operational threshold, or as an
Overlap condition involving infrastructure or agentic coupling. The Application remains the structural
problem form; the Scenario Class specifies its assessable manifestation.
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The internal regime space of an Application can be written as

N\ _ qcore boundary overlap
S(4)) = §7 U Sj U Sj . (12)
Here S(A;) is the public regime space of Application A;: the family of Scenario Classes available under
one Application identity. The three subfamilies are not asserted to be ontologically disjoint; instead,
the regime label of a Scenario Class is fixed by the classification function

p(Cje) € {core, boundary, overlap}. (13)

Core regimes express the central structural mode of the Application. Boundary regimes describe
limit cases near capacity, control, context, validity, or evidence boundaries. Overlap regimes identify
mixed conditions in which two Applications interact within a single Scenario Class; treating Overlap
as a classification output rather than as a hard set partition leaves room for the discovery-signal role
discussed below.

This interpretation preserves the stability of the Application layer. Overlap does not automatically
imply that a new Application has been discovered. A candidate Application requires recurrence,
a stable metric signature, independent diagnostic relevance, and V1-V4 readability. Overlaps are
therefore not taxonomy failures. They are discovery signals that may expose cross-application coupling
points while leaving the existing Application identity intact.

The Core-3 Applications used throughout this note illustrate the distinction. Al.01 addresses
interconnect and infrastructure coupling [3]. Al.04 addresses runtime-control coherence [4]. Al.13
addresses semantic and agentic coupling [5]. These Applications are not use cases. They are structurally
distinct problem forms that may each contain Core, Boundary, and Overlap Scenario Classes. Recent
work on tool use, reasoning-and-acting workflows, and multi-agent systems motivates the agentic
surface on which Al.13 operates, but does not replace the Application-level distinction used here [34-
37].

Table 8. Inner structure of an Application. The Application identity is preserved across its Scenario Classes; the
Regime Classification situates each Scenario Class within the Application’s internal regime space.

Layer Role

Application identity Fixed recurrent structural problem form within a Cluster.

Scenario Class Typed manifestation of the Application under a specific structural condition.

Metric Set Declared observable or derived indicators through which the Scenario Class becomes assessable.
Regime Classification Core, Boundary, or Overlap placement within the Application’s internal regime space.

7. Scenario Classes, Metric Sets, and Regime Classification

Once an Application has been identified, the assessment case must be refined at the scenario level.
A Scenario Class specifies a typed manifestation of the Application. A Metric Set declares the indicator
family through which the scenario can be read at the public layer [38,39]. A Regime Classification then
assigns the scenario to a Core, Boundary, or Overlap regime, in the sense defined by the classifier of
Eq. (15).

This structure prevents two common reductions. A Scenario Class is not a new Application, and
a Metric Set is not a complete production telemetry map. The Scenario Class specifies the internal
manifestation of an Application, while the Metric Set specifies the public indicator family required to
make that manifestation assessable.

Two methodological points follow. First, Overlap regimes are not taxonomy failures: they are
discovery signals that may expose cross-application coupling points without by themselves triggering
a new Application identity, since the candidate-application criteria of Section 6 continue to apply.
Second, Metric-set design is constrained by broader limitations of model and benchmark evaluation
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under deployment, which motivates the careful separation between the public indicator family of a
Metric Set and any implementation-specific computation of those indicators [23,30].

Table 9. Regime types within the inner regime space of a SORT-AI Application. Counts of typical Scenario Classes
are illustrative and depend on the application; see [2] for the Core-3 instantiation.

Regime type Reading

Core Central manifestation; expresses the application’s axis-defining structural mode.
Boundary Limit case approaching capacity, control, context, SLA, structural, or validity boundaries.
Overlap Mixed regime in which two Applications interact within a single Scenario Class.

7.1. Formal Definitions

The verbal definitions above can be stated as analysis-layer relations. None of the following objects
discloses operator selection, scoring logic, weighting, telemetry mapping, or production thresholds;
each defines only a public structural relation.

Scenario-Class membership.

A Scenario Class is a typed manifestation inside the regime space of its Application:
C]'g S S(A]> (14)
Regime classification.
The regime label of a Scenario Class is assigned under its declared Metric Set:
Pje = p(C]-g, M]'g) € {core, boundary, overlap}. (15)

Eq. (15) treats Core, Boundary, and Overlap as classification outputs rather than as ontological cat-
egories, consistent with Section 6. The classifier p is treated at the public layer as an axiomatically
declared regime-assignment map. Its implementation-specific decision logic is outside the public
protocol and is not required for the assessment-case signature. The public role of p is to state whether
a Scenario Class is read as Core, Boundary, or Overlap within the Application regime space.

Metric Set as declared indicator family.

A Metric Set is a declared family of indicators attached to a Scenario Class:
Mg = {mq,my, ... My} (16)

The members m; are public or derived indicators; their concrete construction is implementation-specific
and is not part of this note.

Metric observation vector.

Evaluating the indicators on the structured Al-fabric state yields the metric observation vector:

Xj¢(Sa1) = (m1(Sa1), ma(Sar), - -, mu(Sar))- (17)

The map Say — m;(Sar) is declared at the public analysis layer only; this note neither specifies how
individual indicators are computed in a deployed system nor how raw telemetry is transformed into

SAr-

Public risk transformation.

Each indicator value is converted into a risk representation by a public transformation

ri = T{m;(Sa1)), T; € Tpublic- (18)
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The public transformation family contains three role-defining transformations:

7;:>ublic = {Trisks Theatths Toverhead }- Trisk(x) = X, Theath(¥) =1 =%, Toverhead(x) = x — 1. (19)

The family 7;)ublic defines public transformation roles within the assessment protocol. It does not
specify deployment-specific telemetry mappings and does not exhaust the transformations that may be
used inside an implementation-specific assessment engine. Its role is limited to the public conversion
of an observation into an assessable structural case.

Boundary statement. Metric Sets do not expose telemetry mappings. They declare the public indicator
role by which a Scenario Class becomes assessable. The transformation T; converts an indicator into a
risk representation only at the public analysis layer; it does not constitute a scoring function, weighting
rule, or threshold definition.

8. Evidence Interfaces and Kernel-Damping Compatibility

The Evidence Interface connects a structurally assessed Scenario Class to a downstream repro-
ducibility protocol [2]. It is not an evidence-generating mechanism inside the present note. Its purpose
is to state whether a Scenario Class with a declared Metric Set is compatible with a downstream
evidence protocol, such as the Core-3 kernel-damping protocol.

The compatibility relation is expressed by the predicate xg. This predicate is syntactic and
methodological, not empirical. It states whether the assessment case is sufficiently structured to
be passed to the downstream evidence interface; it does not certify production validity, benchmark
performance, operational reliability, or empirical sufficiency. Computational reproducibility statements
about the evidence protocol belong to [2] and follow established reproducibility, FAIR, software-
citation, and artefact-evaluation principles [38-46]; this note neither reproduces them nor extends
them.

The verbal compatibility statement above can be expressed as a predicate at the public analysis
layer. For a Scenario Class Cj; with declared Metric Set M;;, define the Evidence Compatibility
Predicate

Xe(Cyp) =1 <= Vm; € My: (71(0)/1,1(1)) is declared and admissible. (20)

A baseline /comparison risk pair is admissible at the public layer when both entries are declared before
interpretation, belong to the same metric family, are finite, and have a non-zero positive baseline
wherever a quotient is used. This admissibility condition is a public protocol condition. It does not
imply that the selected metrics are empirically sufficient for a production assessment.

The following quantities are used only as interface signatures of the downstream Core-3 protocol.
They are not re-derived here and do not define a second evidence method. Their role is to show the
type of downstream object to which a compatibility-checked Scenario Class can be connected.

r o=y (declared risk pair per metric) (21)
0
K = ﬁ (damping quotient) (22)
7
1
_ (706i)? :
Ko (Ci) = exp{— T} (Gaussian kernel form) (23)
¢ = # (implied structure mode) (24)
0
G
cV; = g’] (scenario-level coefficient of variation) (25)
j
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The coefficient of variation CV; is read at the scenario level as a coherence indicator over the
implied structure modes associated with a declared Metric Set. In the present note, this reading
remains at the public interface level. It does not assert production success, operational improvement,
or benchmark superiority.

9. Public Mathematical Interface

The public mathematical interface summarizes the assessment grammar without disclosing
implementation-specific operator chains. At the public layer, an Al-system state is represented as
a structured input Say, read through an abstract coupling chain faj, projected through a kernel-
modulated public projection Py, and interpreted as a structural deviation field Rag(A).

This interface is intentionally abstract. It is sufficient to state the public assessment grammar, but
it is not a customer-specific operator instantiation, telemetry map, scoring function, or intervention
procedure.

The public chain is

Sar — Jar — Pe(Jar) — Rai(A). (26)

Here, S a1 denotes the structured Al-system state at the public assessment level. Ja1 denotes an abstract
operator coupling chain. P (fa;) denotes the kernel-modulated structural projection of that coupling
chain. Ra1(A) denotes the resulting structural deviation or risk field. The chain in Eq. 26 is compatible
with standard operator-theoretic and matrix-analytic settings [54,55], but the present note does not
derive, extend, or depend on those foundations as a new mathematical result.

Table 10. Public mathematical interface objects in the chain of Eq. 26. Each object is declared at the public abstract
level; concrete operator selection, telemetry mapping, weighting, scoring, and intervention logic remain outside
the scope of this note.

Object Public meaning

SAl Structured Al-system state.

I Abstract operator coupling chain.

Pe(Jar) Kernel-modulated structural projection of the abstract coupling chain.
Rar(A) Structural deviation or risk field.

The interface in Eq. 26 is deliberately abstract. It identifies the public mathematical roles required
by the assessment protocol, but it does not disclose the implementation-specific operator instantiation.
In particular, the customer-specific form

f/c&stomer — OZO]O [RE (27)

is not specified in this note. Equation 27 is shown only to mark the boundary between the public
formal interface and a non-disclosed implementation-specific assessment layer. No weighting logic,
scoring function, telemetry mapping, production threshold, or intervention rule is defined here.

This boundary is essential for the manuscript’s role. The note formalizes a public diagnostic and
assessment grammar. It does not publish an operational assessment engine. The same distinction
is restated in Section 11, where the public versus implementation-specific boundary is summarized
explicitly.

The public chain in Eq. (26) connects to the assessment objects of Sections 5-7 by the public
reading

Rar(A) ~ (Cje, Mjg, pje, Eje)- (28)

The symbol ~» denotes an interpretive public assessment reading. It is not a deterministic inference
rule, not an executable mapping, and not a production diagnostic procedure.
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10. Worked Mini-Example: AI.04 Runtime Control Coherence

Al.04 Runtime Control Coherence is used as a compact worked mini-example because it illustrates
the diagnostic movement from observation to assessability without requiring implementation-specific
disclosure [4]. The selected Scenario Class is Al.04.C2, Retry Amplification. The example instantiates
the assessment chain at the public grammar level only.

The purpose of the example is to show how an observed runtime-control condition is ordered
through V;-V}, anchored to an Application identity, refined into a Scenario Class, associated with a
declared Metric Set, assigned a Regime Classification, and connected to the Evidence Interface. It does
not define a production diagnostic engine. As an alternative overlap reading, the same movement
can be read through Al.04.01, Control plus Infrastructure Coupling. The background is operationally
motivated by tail-latency and straggler effects, cross-layer tracing, end-to-end placement of control
decisions, and current LLM-serving control surfaces [6,11,12,17,20]. These references motivate the
observation surface; they do not define a vendor-specific system or a production measurement claim.

The diagnostic movement is summarized in Table 11. The table should be read as an assessment-
chain trace, not as an implementation recipe.

Table 11. AI.04 worked mini-example: assessment-chain trace for Al.04.C2 Retry Amplification. The trace
illustrates the public diagnostic movement; no implementation-specific operator selection, telemetry mapping,
weighting, scoring, or intervention logic is disclosed.

Step Reading

Vi Rising cost, retry amplification, or reduced effective capacity is observed at the Al-fabric level.
V2 The condition is read as scheduler—orchestrator—runtime-retry—policy coupling.

V3 The effect space is control-coherence loss, retry amplification, or boundary oscillation.

V4 The decision surface concerns boundary redesign, control separation, or evidence readiness.
Application identity Al.04 Runtime Control Coherence.

Scenario Class Al.04.C2 Retry Amplification; alternatively Al.04.01 as an overlap with infrastructure coupling.

Abstract risk, health, or overhead indicators; the set is declared at the assessment level, while

Metric Set implementation-specific contents are not disclosed.
Regime Classification Core for Al.04.C2; Overlap for Al.04.01.
Evidence Interface Risk transition mapped to , {, and CV under the existing Core-3 evidence protocol [2].

The example shows why the V1-V4 grammar is not merely descriptive. At V1, the condition is
visible as a system-level phenomenon. At V2, the observation is anchored to a structural coupling
relation. At V3, the condition is placed in an effect space. At V4, the condition becomes decision-
relevant. Only then can it be assigned to an Application identity, refined into a Scenario Class,
associated with a Metric Set, classified as a Core or Overlap regime, and connected to the Evidence
Interface.

Specializing the assessment-case tuple of Eq. (11) to this illustration gives

ALO4 {;ALO4 {,ALO4 1,ALO4
Aproacz = (Sar, ViT™%, VO, VNt VAP Axroa, Carosco, Maroa.c2s Peores Earoac2).  (29)

Eq. (29) instantiates the public components only. The metric list inside My 4.2, the operator instanti-
ation underlying fa1, and any telemetry mapping that would make xj¢(Sa1) executable on a deployed
system are not disclosed.

The example remains public by construction. It identifies the structural path from observation to
assessability, but it does not define a production diagnostic engine. Concrete operator instantiations
are governed by the boundary stated in Section 9 and summarized in Section 11.

11. Public Scope and Implementation-Specific Boundary

The present note discloses the public assessment grammar of SORT-AI, not an implementation-
specific assessment engine. This boundary is methodological: it identifies the level at which the
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protocol can be stated publicly while keeping concrete assessment execution outside the scope of the
note.

The public layer consists of the diagnostic and assessment structure developed in the preceding
sections: V-V, Application identity, Scenario Class, Metric Set, Regime Classification, the abstract
public mathematical chain in Eq. 26, and the Evidence Interface. This layer makes the method
inspectable as a public structural assessment grammar.

The implementation-specific layer consists of operator selection, telemetry mapping, weighting
logic, scoring functions, production thresholds, intervention playbooks, and integration architecture.
These elements depend on the concrete operational context and are not required to state the public
diagnostic protocol. The public versus implementation-specific split is also consistent with Al risk-
management and governance practice, where evidence interfaces and traceability requirements can be
specified without disclosing the internal implementation logic of the operating organization [47-49].

Table 12. Public scope and implementation-specific boundary of the present Technical Note. The note discloses
the public diagnostic and assessment grammar; concrete implementation logic remains outside its scope.

Public in this note Not disclosed in this note

V1-V4 grammar Implementation-specific operator chains
Application / Scenario / Metric / Regime hierarchy =~ Customer telemetry mapping
Abstract risk-transition interface Scoring functions

Kernel-damping Evidence Interface, referenced only =~ Weighting logic

AIL04 illustrative assessment path Production thresholds
Claim boundary Intervention playbooks
Public mathematical chain in Eq. 26 Production integration architecture

Public Scope and Proprietary Boundary

- >
Implementation-Specific
Assessment Engine

4 ™

Public Assessment Grammar

V1-V4 diagnostic reading Operator selection

Application / Scenario / Metric / Regime Telemetry mapping

Scoring and weighting

Evidence Interface

Public mathematical chain Production thresholds

Claim boundary Intervention playbooks

Integration architecture

N J

--=-=-------- Disclosure boundary --------

\ p/

Figure 3. Public versus implementation-specific boundary of the SORT-AI assessment protocol. The present Techni-
cal Note formalizes the public assessment grammar, including V1-V4 diagnostic reading, Application-to-Scenario
structuring, Metric Set declaration, Regime Classification, and Evidence Interface linkage. Implementation-specific
operator selection, telemetry mapping, scoring, weighting, thresholds, intervention playbooks, and production

integration remain outside the public scope of this note.
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This boundary is essential for the role of the note. The public protocol must be explicit enough
to define the structural assessment path, but it must not collapse into a deployment manual, scoring
system, or production assessment engine. The result is a public methodological interface: inspectable
enough to support scientific discussion while remaining distinct from implementation-specific opera-
tional logic.

12. Discussion: Why Structural Assessment Matters for Al Fabrics

Al fabrics are composed execution structures. Their behaviour is distributed across model
execution, serving infrastructure, schedulers, orchestrators, runtime control, memory paths, tool
chains, policy surfaces, and evidence artefacts. Local metrics, tracing, and observability remain
necessary, but they do not by themselves determine whether the composed fabric remains structurally
coherent [12,16]. The V;-V} protocol addresses this gap by specifying how an observed condition is
structurally read before it is converted into an assessment case.

Treating Applications as assessable regime spaces is the key methodological step. A condition is
not collapsed into model quality, infrastructure failure, or an undifferentiated operational incident.
Instead, it is assigned to an Application identity, refined into a Scenario Class, associated with a
declared Metric Set, and placed within a Core, Boundary, or Overlap regime. This makes cross-layer
conditions readable while preserving the distinction between model-centric evaluation and structural
assessment [27,30,33].

Boundary and Overlap regimes are particularly important for Al fabrics. Boundary regimes
identify conditions near capacity, control, context, SLA, structural, or validity limits. Overlap regimes
identify cross-application coupling points where one Application is insufficient to describe the con-
dition alone. In both cases, the assessment protocol renders the condition as an architectural and
evidence-relevant state rather than as an isolated anomaly.

The decision relevance of structural assessment extends beyond engineering. Technical states
increasingly need to be translated into evidence interfaces and decision surfaces compatible with
governance and risk-management frameworks [47-51]. Related work on dangerous-capability and
extreme-risk evaluation likewise shows that deployed AI behaviour must be reconstructable, in-
spectable, and assessable under explicit conditions [52,53]. The present protocol does not prescribe the
correct intervention. It makes the assessment input legible.

The relation between the present protocol and neighbouring frameworks is one of complemen-
tarity rather than replacement. Each framework continues to address its own concern; SORT-AI
provides the public structural reading that connects observed signals to an assessment case and, where
applicable, to a downstream Evidence Interface. This relation is summarized in Table 13.

Table 13. Complementarity of the present V1-V4 protocol with neighbouring frameworks. The protocol does not
replace any of these layers; it specifies the public structural reading that links an observation to a downstream
evidence interface.

Framework / practice Relation to the present protocol

Exposes V1-type signals. The protocol consumes such sig-
nals without replacing the observation layer [12].
Organizes operational response. The protocol uses the V1-
V4 reading before any operational response is selected [16].
Evaluates bounded model and evaluation behaviour. The
Benchmarking and model evaluation protocol adds a structural reading where deployment be-
haviour exceeds the benchmark’s evaluation scope [30].
Specify evidence and traceability requirements. The pro-
tocol provides a public assessment grammar through
which technical states become input-legible to such frame-
works [47-49].

Handles declared downstream reproducibility. The proto-
Core-3 kernel-damping evidence protocol col passes a compatibility-checked assessment case to that
interface [2].

Observability and tracing

Site-reliability and incident practice

Governance and risk-management frameworks
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The role of SORT-AI structural assessment is therefore specific and technically useful. It does
not replace observability, tracing, benchmarking, governance frameworks, or production monitoring.
It defines a public grammar through which their signals can be read as structured assessment cases
when behaviour emerges from cross-layer composition.

13. Limitations

The present note has a deliberately narrow scope. It formalizes a public diagnostic protocol
and assessment grammar; it does not report a deployed system, production experiment, benchmark
comparison, or vendor telemetry study.

First, the protocol is not a production validation of SORT-AI and is not a benchmark or per-
formance comparison. It describes how an Al-fabric observation can be translated into a structural
assessment case, but it does not demonstrate deployment performance, operational reliability, or
production effectiveness, and it does not claim that SORT-AI outperforms existing observability sys-
tems, tracing systems, benchmarks, runtime platforms, or governance frameworks. Its contribution is
methodological: the public assessment grammar and its interface to reproducible evidence protocols.

Second, the note does not disclose a runtime implementation, a commercial assessment engine,
or a new MOCK version. No implementation-specific operator chain, customer telemetry mapping,
weighting function, scoring procedure, production threshold, intervention playbook, or production in-
tegration architecture is provided. MOCK v4 remains outside the present methodological contribution
and is not treated here as an execution engine. The public versus implementation-specific boundary is
stated explicitly in Section 11.

Third, kernel-damping compatibility is referenced, not re-derived. The Core-3 kernel-damping
evidence note defines the downstream reproducible evidence protocol [2]; the present note only
specifies how a structurally assessed Scenario Class with a declared Metric Set can connect to such
an Evidence Interface. Reproducibility statements about the kernel-damping protocol belong to that
evidence note and are not duplicated here. The note likewise does not claim structural necessity of
SORT for Al-fabric analysis: it defines a public SORT-AI protocol for structural assessment and states
the conditions under which a case can be made assessable within that protocol.

14. Conclusion

This Technical Note formalizes the public assessment path through which an observed Al-fabric
condition becomes a structured SORT-AI assessment case. Its contribution is neither a new domain
architecture nor a second evidence protocol. It is the diagnostic bridge between the canonical SORT-AI
Domain Paper and the Core-3 Kernel-Damping Evidence Note: the former supplies the architectural
grammar, the latter supplies the reproducible evidence interface, and the present note specifies the
public movement between them.

Concretely, the note defines the public assessment path summarized in Eq. 10. The path specifies
how a structural condition becomes assessable without reducing an Application to a use case, without
collapsing Scenario Classes into new Applications, and without disclosing implementation-specific
operator selection, telemetry mapping, weighting logic, scoring functions, thresholds, or intervention
playbooks.

The note therefore clarifies why SORT-AI is technically useful beyond the naming of recurrent
structural problem forms. It provides a repeatable public path from Al-fabric observation to structured
assessment while preserving the distinction between public assessment grammar and implementation-
specific assessment execution. Together, the canonical Domain Paper, the present V-V, Diagnostic
Protocol, and the Core-3 Evidence Note define an architecture, a public assessment protocol, and a
reproducible evidence interface.
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