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Abstract

Thi s docunent introduces a franework for capability nodeling based on
the specification and refinenment principles established in ITUT

G 7711 Annex G (also previously published as ONF TR-512.7. See

| atest G 7711 rel ease) and the nodel i ng boundari es work documented in
draft - davi s- net nod- nodel | i ng- boundari es. The framework defines how
conponent & #f yst em capabi lities can be explicitly described and refined
via a process of pruning, refactoring, and occurrence formation.

These capability definitions can target detail ed operational

consi derations, systeminteractions, licensing, abstract product

decl arations, or sales and marketing. The framework supports

nmodul ar, |ayered, and fractal declarations of networked behavior, and
provides a foundation for a suite of future IETF drafts aligned with
ongoi ng work on photonic plug nanifests, entitlenent/licensing, |VY
equi prrent nodel i ng, energy/thermal considerations and rel ated

domai ns.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at
https://github. com mari sol pal nero/draft-ietf-davis-generalized-
capabi l i ty-principl es/ bl ob/ mai n/ draft - davi s- nnmop- gener al i zed-
capability-principles-latest.nd. Status information for this
docunent nay be found at https://datatracker.ietf.org/doc/draft-
davi s- nnmop- gener al i zed-capabi l i ty-principl es/.

Di scussion of this docunent takes place on the Network Managenent
Qperations mailing list (mailto:nnop@etf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/ nnop/. Subscribe at
https://ww.ietf.org/ mailman/listinfo/nnop/.
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Source for this draft and an issue tracker can be found at
https://github. com mari sol pal nero/ draft-ietf-davis-generalized-
capabi lity-principles.
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time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
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1. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT"
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in the
docunent are to be interpreted as described in RFC2119}}.

The following terns abbreviations are used in this docunent:

*

Davi s,

capability: Wat can be achieved by an individual itemboth al one
and in assenbly (using the conmponent-system pattern)

needs: Related to capability, this is what the item either alone
or in assenbly, needs to achieve its capabilities

mani fest: A list of essential contents
specification: A detailed definition of capabilities/needs in
terns of opportunities/constraints including the arrangement of

essential parts and their interconnectivity in assenbly

representation: An expression of structure and properties froma
perspective
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* conponent: A thing defined by a boundary where the interna
structure within that boundary is not directly visible but is
apparently visible through the behavi our exposed at that boundary

* port: A place on the boundary of a conponent where interaction
with that conponent is possible

* conponent-system A pattern that expresses each itemas a
component where conponents can be assenbled into systens and where
a system can be represented as a conponent where that assenbly may
be of real things or may be abstractions of the effect of rea
t hi ngs.

* occurrence: A thing, the specification of which is a purposefu
refinement partially constraining the definition of a broader
thing, where a thing is a conponent, a specification etc.

* pruning: A process of narrowi ng of definition by reduction of
capabilities

* refactoring: A process of rearranging, splitting and conbi ni ng
representation whilst maintaining senantic validity

* pruning & refactoring: The process that supports intentiona
progressi on of refinement fromone | evel of structure of
occurrences (e.g., systemof conponents) to the next nore specific
| evel of structure of occurrences

2. Introduction

Currently, capabilities are mainly described |oosely in human
readabl e text, where that text is often inconplete, anbiguous or
inconsistent. \Wile people nake these systenms work in practice, the
| ooseness result in errors, inefficiencies and linmted reuse. As
automati on increases, there is a growi ng need to enabl e nachi ne
reasoni ng about the capabilities of network systens and conponents.
Whi | e Large Language Mddels (LLMs) can interpret traditiona
docunentation, there remains a strong need for greater formal rigor
and structured representation to inprove efficiency and precision.
When asked, LLMs indicate that a rigorous nodel is preferable to

| oose anbi guous text. Existing | ETF nodels predom nantly focus on
configuration, operational state, and telenmetry. What is missing is
a cohesive franmework for expressing what a system _can_ do, i.e., its
capabilities, in a declarative, structured, and reusable form This
docunent introduces the principles for a capability nodeling
framework grounded in the specification concept established in
[ITUT G 7711] ([ONF_TR-512]). It applies these principles through
the lens of the *conponent & #lystem pattern* from [ ONF_TR-512. A 2],
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usi ng the concept of *energence through recursive narrow ng,
refactoring and occurrence formati on*. These ideas are extended
further by the nodeling boundary principles described in [npobo]. The
result is a standardi zed and extensi bl e approach for expressing
features, operational constraints, internal dependencies, etc. -
separately frominstance realizations. This approach supports
capability nodeling for any aspect of the controll ed networking
solution, and is designed to enable capability assenbly, dynamc

composition, licensing control, and integration with other |ETF
framewor ks such as |VY equi prrent, photonic plug manifests, and
entitlement interfaces. It also supports initiatives focussing on

energy/thermal considerations where specific detailed capabilities
and their power/thermal inplications becone critical considerations.

3. Pr obl em St at enment

Net wor k t echnol ogi es and managenent - control franeworks increasingly
rely on declarative data nodels to represent both configuration and
operational state. However, these nodels often |ack a principled way
to describe the _capabilities_ of conponents and systens# 75 hat they
are able to support or provide, independent of any particul ar
operational instance. This omi ssion makes it difficult to reason
about conpatibility, constraint satisfaction, conposition, or even
basic intent feasibility. dearly, nany of these activities take
place prior to the installation of the equi pnment and i ndeed determni ne

whi ch equi pnents are to be planned to be installed. |In these cases
it is not possible to interogate the actual equipnent. VWhil st
knowi ng the YANG nodel for the equi pment is beneficial, it is not

sufficient as the YANG nodel essentially provides a space within

whi ch actual state etc. can be expresses, but it supports al

possi bl e conbi nations. The equipnment will be very limited in
comparison. Often it is desirable froma systens operation
perspective to reduce the avail able capability through policy or

ot her nmechani sns due to the restrictions of a specific role. This
becones challenging if the base capability of a conmponent is unclear
and expressed in a chaotic form In practice, five distinct concerns
are often conflated, and also not fully expressed, within data
model s: - The *generic definition* of a nodel el enent or concept
(e.g., atermnation point) - this is expressed in YANG It is a
very broad definition enconpassing all possible opportunities and
ofthen many illegal state conbinations etc. - The *capability
definition* of a systemor conponent, i.e., what it can support or
expose (e.g., by a specific type or role of termnation point). This
is not expressed fully in YANG There are both challenges with the
expressi on of base capability and expression of the capability of
conbi nations. This is especially sparce in representation - The
users *policy definition* for systemoperation - the user may
elimnate particular capabilities due to conplexity, lack of trust,
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regul ation etc. and will not want themoffered or may not want them
of fered under certain circunstances. The equiprment will be expected
to behave as if it does not have the capabilities as approproiate. -
The *system conbi nati on* where an entity type may play severa
different roles and in each role nmay have specific distinct
intentional limtations/restrictions. - The *operationa
instance*# ¥ hat is configured or active at a given time. Wthout a
clear structural separation and with the sparseness of information on
specific capabilities, it becones challenging to formally describe
feature constraints, support boundaries, or internal limtations.

I mpl enenters resort to informal docunentation, code coments, yellow
stickies, or out-of-band agreenents to capture the intent behind
nmodel behavior. This reduces interoperability, increases integration
effort, and undernines automation as a result of - *Anbiguity*

bet ween what a nodel elenment _is_ versus what a system _can support _.
- *Redundancy* and inconsistency in the representation of comon

constraints (e.g., port types, layering, resource limts). - *Tooling
difficulty* when extracting interoperable subsets of |arge nodels or
generating technol ogy-specific profiles. - *lInconpatibility* between

modul ar subsystens or plug-ins that nust declare and verify their
supported features. Furthermore, current nodels tend to assune a
fixed taxonony of types and features, rather than supporting a
process of recursive refinement. This linmts their ability to
express how conpl ex capabilities _energe_through constraint,

composi tion, and nodul ar pruni ng of nore general -purpose constructs.
VWhat is needed is a nodeling franmework that: - Allows systenms and
components to be described in ternms of their *capability boundaries*,
including *capability interactions* separate from operational state,
- Supports *refinenment via pruning and refactoring to yield flexible
structural transformation* rather than rigid inheritance or

classification, - Enables *recursive occurrence formation*, where
each level of pruning and refactoring produces a usable semantic
structure, - Acconmodates *nultiple valid refinenent paths*,

supporting different levels of granularity and donmain specificity, -
Provi des a *coherent trace* from abstract capability declarations
down to deployable or |icensable configurations. This draft

i ntroduces such a framework by building on the refinement |ogic of
[ITUT_ G 7711] ([ONF_TR-512]) in general and especially the
*specification pattern* structures of ITUT G 7711 Annex G (ONF
TR-512.7) which provides a neans of expressing bounded capability
envel opes through a formal refinement of generic nodel el enents.
This al so provides grounding in the recursive occurrence nodel

i nformed by the conponent Z#ystem pattern [I TU-T_G 7711]
([ONF_TR-512. A. 2] and nodel i ng boundari es approach [mobo]. This
docunent | everages the foundations laid by [ITU T _G 7711]
([ONF_TR-512])
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The sane expression chall enges appear in statenents of intent. The
process of formulating intent through negotiation and resultant
gradual refinenent has a simlar feel to the degrees of pruning and
refactoring of the specification

Specification in terns of the Mde

The specification of capability should be presented in terms of the
term nol ogy of the problem space and hence in ternms of the
appropriate nodel. The challenge is determ ning which nodel is the
"appropriate" nodel.

An area of the problem space can be described in different ways
dependi ng upon what the intention of the nodel is. There are many
ways of representing a semantic space/

Prior to enbarking on eval uation of specification of capability, it
is inmportant to consider the specific nodel and how it is structured.

* Focus: Semantic area covered at centre and periphery

* Specialization: Specific detailed focus on an area with rich
structure, e.g., PCE, problemanalysis, etc.

* @anularity: the Zf#izeZof the semantic units (including the depth

of recursion of fractal representations)

* Phase: The positioning of the semantic boundaries

* Richness: The detailed coverage within a semantic unit

* Fidelity: Precision v approxi mation

* Abstraction: Coseness to actual detai

* Maturity: Lifecycle devel opnent stage. How stable the nodel is
likely to be. This is primarily about semantics, but also covers

synt ax.

* Onmssion: Gaps and missing parts
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5.

General i zed Model i ng via Conmponent Syst enSpeci fi cati on Refinenent

This framework moves away fromrigid classification schenes and

i nstead adopts a dynam c, refinenent-based approach to nodeling.
Traditional classification attenpts to inpose fixed categories onto a
system but this often obscures nuance, variation, and the emergence
of intermediate structures that carry operational or architectura
signi ficance

We begin instead with the concept of a *universal conponent*—a
general - purpose structure with nmaxi nal capability potential. Through
the process of *pruning & refactoring* (constraint-driven
refinement), this semantic volune is gradually refined, yielding
intermedi ate structures with nore sharply defined rol es and
properties. These refined artifacts are not pre-classified entities,
but *emergent forns* that arise naturally at specific “sweat spots”
in the refinement trajectory, where the renmining capabilities align
with a recogni zably useful or interoperable function.

Each such emergent formis treated as an *occurrence*. QCccurrences
appear at every stage of neaningful refinement including at the |eve
of final inplenentation instances. At all stages of use the
application of properties is via the idea of intent where even the
tightest constraint of a single value is essentially a statenment of
intent (as it is inpossible to guarantee that a property will be
set). This intent consideration will be dealt with further later in
this docunent.

An LTP (Logical Termination Point) in [ITUT G 7711] ([ONF_TR-512]),
for exanple, is not a primtive class but a pattern that arises from
pruni ng and constraining the universal conponent until only the
semanti c envel ope of an LTP remains. A TerninationPoint from RFC8345

To support variation, reusability, and convergence across

i npl ement ati ons, each conponent or systemis described not by a
single fixed class, but by a *specification*: a constrained and
possi bly pruned refinement of a nore general and broader nodel
element. This allows the nodel to express bounded capabilities

wi thout requiring full instantiation, enabling tools and
orchestrators to reason about conpatibility, substitution, and
support constraints before deploynment. The specification describes
the capabilities of an occurrence in terns of occurrences achieved
via sinmilar pruning. A systemspec is a pattern assenbly of subtly
speci al i zed occurrences at a particular |evel of specialization
arranged in a neaningful structure that yields a rel evant behavi our
The specification of an occurrence is itself a system spec.
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The conbi nati on of the *conponentsystem pattern* with the
*gspeci fication refinenent pattern* enables a nodeling architecture
wher e:

* Systens are recursively conposed of conponents,
* Specifications constrain and refine capabilities at each |evel,

* Qccurrences are layered realizations of specs applied to specific
contexts or configurations.

Thi s approach supports *gradual realization*, where capability

decl arations can progressively transition fromabstract to concrete,
through internedi ate spec refinenents and pruning. Each |ayer of
nmodel realization adds specificity—structurally (via system
conposition), behaviorally (via constraints), and operationally (via
mappi ng to configuration/state nodels).

A specification may provide explicit definifinition of a property as
di scussed above but it may also refer to one or nore other
specification(s). For exanple a specification may include a set of
properties specified elsewhere. It may also define a property that
is an enuneration of literals or identifies where those litera

val ues or identify values are actually references to other

speci fications that provide deeper detail.

In an ideal environment, there is an ecosystem of specificactions
each providing interrelated detail to fully define the semantics.

The ecosystem woul d i nclude specifications from standards bodi es
providing the definition of a network protocol that can be
interpreted by an Al conponent such that the abstracted effect on the
solution can be fully understood and simul at ed/ enul ated. Any
detected conditions would be understood in ternms of the protocol and
hence the inplications of the condition detected in terns of the
carried signal can be fully understood.

In this ideal environnent, the specification would fully capture al
non-failure case behaviours of a conponent (and potentially sone
common failure cases) and the conponent would be designed internally
to "guarantee" these behaviours (it would be engineered with
appropriate control structures that would bound its behavi our).
These specifications, although abstractions would often be highly
compl ex (consider the specification of a CPU for exanple), but would
be |l ess overwhelnming in detail and stated in terns of intentiona
behavi our as opposed to behavi our of the parts. The specification is
a statement of the effects of the assenbly of detailed parts (see
definition of component).
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The specification of capability provides a stabilising |layer reducing
the reasoning required to build a solution as a result of not having
to assess the full detail of behaviour of all assenblies to the
finest detail. The specification of capability will have a unique
identifier that anchors the definition and allows it to be accessed.
This reflects the same principle that gives rise to labels in a
taxonony, where the |abel recalls the abstract definition renoving
the need to understand the effect of the parts fromfirst principles.

Today’'s solution at best have a coded form of the semantic
interpretation that nay not reflect the formal definition due to

i naccuraci es of interpretation. Many semantics are reduced to

i nconsi stent | abels that a user has to interpret. Wilst an LLM can
do a reasonable job at interpretation of chaotic data, it wll
benefit a rigorous nodel traceable through formal definitions to

f undanent al s.

6. Specifications and LLMs

As discussed briefly above, LLMs can take advantage of specifications
of capability. The LLMreasoning |oad can be reduced by working with
t he guaranteed behavi oural abstraction provided in the specification
for a conponent as opposed to working at the finest of details (it
does not al ways need to understand the environnent using string
theory!).

The LLM can devel op system sol uti ons by assenbling conponents of
under st ood capability (using normal engineering and desi gn processes)
knowi ng that the behaviour of the conponents are internally
controlled to be within the bounds of the specification. The LLM can
then describe the behaviour of the systemat its boundaries, i.e., of
the conponent(s) that that system can realize. Hence the LLM can
devel op the specification for the components it produces.

For conponents not produced by a specific LLM (produced by anot her
LLM or by a human), the LLM can assess the internal workings of the
component (by review ng the actual code/circuitry) at fine-grained
detail. LLM reasoning can

* extract the essential behaviour and abstract that to forma
speci fication

* consi der whether that abstracted behaviour defined in the

speci fication appears beneficial in the formati on of rel evant
systens and where not, propose sinmplifications

Davis, et al. Expi res 2 Septenber 2026 [ Page 10]



I nternet-Draft GenCapPri nc March 2026

* evaluate the robustness of that essential behaviour and propose
enhancenments to ensure that the conponent operates within the
desired bounds

* review existing specifications to determ ne whether other
conmponents already do a simlar job

* etc.
7. Some specification exanples

Thi s section provides sone sinple exanples and will reference the
equi prent capability draft and other future drafts.

7.1. A tenperature sensor

Consi der a sinple tenperature sensor. The physical sensor will have
an operational range, a precision, an accuracy, etc. It wll provide
output in particular units and may be able to indicate out of range.
The sensor is itself a small system of components. It will be
sensitive to power supply behaviour, humdity and ot her environnmenta
factors.

Al of the above will be included in the hardware specification of
that physical conmponent. That conponent when designed into a system
will contribute to the system behavi or.

For this exanple we will assune that the output for that sensor is
avail able via a control solution and is presented at an externally
accessible interface. W will assunme that the presentation is in
JSON and that presentation was defined i n YANG

In a the imagined application for this sensor, lets assunme that the
tenperature is relevant only to whole degrees and is required to be
in Celsius so an integer is used to represent the tenperature.

Wth this level of coarseness the fine grained precision and accuracy
of the actual component can probably be ignored (although the
component may be pushed close to its limts and hence there may be an
accuracy consideration etc.), but the operational range is
potentially still relevant and environnent effects that cannot be
elimnated still need to be understood.

There may al so be known failure nodes that cause detectable incorrect
readi ngs that need to be accounted for.

So, considering the conponent alone, sinply stating integer in the
YANG nodel is not sufficient.
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Going further, the tenmperature sensor has a particular role in the
context of the equipnment it is nmonitoring. There may be severa
tenperature sensors on that single equipnent. Traditionally they
woul d have had distinct |abels (although these were often potentially
m sl eading). Whiilst this may have been sufficient in a basic
operations environnent, nmuch nore can be done and is probably
necessary current and future sol utions.

Having an identifier is clearly necessary, but that should lead to an
accurate and fully interpretable representation of the positioning of
that conponent in the equipnent in isolation and in the broader
solution as a whol e.

For exanple, the detector may be at the top of a circuit pack that is
pl aced in an assenbly with convection cooling where that detector is
provided to neasure the tenperature of the airflow |l eaving the top of
the circuit pack and hence feeding to the next equipnent above.

For a full understanding of the inplications of a neasurenent
provi ded by that detector, a detail ed understanding of its
positioning and purpose is necessary. It is intended that the
speci fication nodel provide such detail.

The specification nodel will be generalized such that the details
provi ded can be used in any relevant application. It will not
describe detail ed per instance cases. Hence the specification wll
be used in conjunction with the actual instance arrangement to allow
under st andi ng of any reading in context.

Traditionally, with ad-hoc formatting and variabl e accuracy of
definitions etc., only a well experienced SME woul d have a chance of
determning the rel evance of a detected val ue.

In a modern and future solutions we can do and have to do better
The intention is that the specification approach using the
general i sed specification definition structure set out in this
docunent will provide a basis for LLM assisted specification
generation and interpretation.

8. Recursive pruning and refactoring

This builds on the exanpl e sketches and fornalizes the process of
recursive pruning and refactoring.
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The essential process involves defining a general abstracted thing at
some intermediate point in the progression of refinement (e.g., a
tenperature sensor), setting out a reasonable derivation path from
the nost generalized conponent and then refining that genera

abstract thing by recursive pruning and refactoring to arrive at the
necessary specialization

The foll owi ng subsections take sone generalised cases to illustrate
the process.

8.1. Thing to conponent

In this approach a thing has all possible functions and capabilities
of anything imagi nable. Mving to conmponent via pruning and
refactoring involves recognition of the concept of boundary of a
thing and then facet of a boundary, i.e., a surface that can
"interface" with the surface of another thing. Fromfacet, we can
derive port which is a specific place on the surface where an
interface can be forned. The idea of port is fundnmental in the
essence of a component as it is the place where the component
capabilities are accessed.

The sane essential approach can be used to nove from assenbly of
things being a thing to the nore fornalised conponent system pattern

A component can be physical or abstract functional. Al conponents
have sone active influence on their environment (unlike a
specification which is an informational thing and is inherently
passive). The generalized abstract functional conponent is a pruned
formof the generalized conponent. It includes all possible
behaviours. It is still too general to apply meaningfully and
requires further pruning.

8.2. Component to specific term nation point

A termi nation point as per [RFC8345] is a specific pruned functiona
component that offers at its ports a defined subset of all possible

functions. It does not offer the capability to forward information
over great distances but does offer the ability to provide access to
a flow of information at a specific place. |In other standards [ITUT

G 7711] the Logical Term nationPoint has roles including in one
direction processing an inconing flow determning timng and fram ng
and extracting the content "payl oad".

The term nation point is still general and requires refinenent to
represent what is really feasible and useful in a network depl oynent
cont ext .
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Up to this point refinement was carried out via pruning and
refactoring where each level resulted in an explicit rel abelling
Thi ng -> Conponent -> TerminationPoint. Traditionally, the same
orientation of progression was considered as a process of
classification where properties were added as opposed to renpved and
the process continued beyond this point to highly specialised

cl asses.

In the approach realized via [RFC8345] and [ITU-T G 7711], further
refinement is carried out by augnentation. Here augnentation
essentially exposes properties that were al ready enconpassed by the
definition of the thing being augnented. It is not an extension, it
i s an exposure of underlying properties.

So a term nation point that processes photons is represented via an
augnentation of the generalised term nation point. Likew se, the
term nation point that process Ethernet is represented via an

equi val ent augnentation. Cearly, an augnentation of a term nation
poi nt with photonic and Ethernet properties is not rational

This is where the specification becomes critical. Each specific
realization of a termnation point type in software or hardware will
be distinct. Just because it is an Ethernet term nation point type
does not nmean it is the sane as all other Ethernet term nation point
types. O course, there will be many many instances of the type and
they will have identical functional capability.

Setting out the distinct capabilities of the type is the role of the
specification. The specification will be constructed by assenbling
pruned and refactored specifications of nore conplete definitions.

So, for exanple, the Ethernet standard nmay define MEP and M P
capabilities, but the type of term nation point nay only support MEPs
and there may be 7 levels of MEP in the standard, but this

term nation point type may only support 1 |evel where the
nmeasurenents available to the MEP may be limted and a specific
measur enent constrained in range. Al of this detail is available
via the specification.

Armed with the specification a controller can determ ne precisely how

the termnation point can be applied in a solution and the range of
opportuniti es avail abl e.
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8.

10.

11.

Whi | st designing a solution, the controller may use a specific type
of termnation in a restricted form For exanple, the Ethernet

term nation, although capable of supporting a MEP may be required to
not provide that capability. The design of the pattern of use of
termnations in a systemnmay utilise the same type several tines in
the pattern where each occurrence in the pattern has a distinct
further narrowi ng of the capability of the type. This is discussed
further in Specification of an assenbly (add reference to section).

Eventually the pattern will be realized in a network. This wll
first be designed with no real instances in place. This will be
represented with further specific narrowed term nation point
occurrences. Finally, there will be real instances in the network.
These can al so be consi dered as occurrences.

Further exanpl es

-Thing to Conponent to physical thing to equi pnment to specific

equi prent type to use of that equi pnent to instance of equiprment -A
pl ug exanmple Circle back and relate this nore rigorous section to the
speci ficati on exanpl es.

Speci fication of an assenbly

Buil d on the exanples and the recursive pruning and refactoring to
explain the subtle narrowi ngs in a system schene spec. Describe the
essential process. Use exanples to illustrate the progression: -
Sane exanples as recursive pruning and refactoring but focus on role
and subtle specializations in role List other exanples.

Generalization of the specification

Build a specification structure fromthe exanpl es and show t he
references and reuses. Explain how the specification relates to the
things in the problem space. Lay out the specification structure.

Characteristics of a |anguage of specification

The | anguage needs inherent capabilities (as opposed to after the
fact bolt-on warts) Extract key characteristics fromabove and from
nmobo - narrowi ng requires specific redefine (relate to pruning) -
occurrence is an assenbly of constrained type and specific val ues -
need to reference other specs as reusable parts - refactoring, mnor
speci al i zati on and assenbly - interrelationship and influence -
uncertainty and preferences (Need to review nobo and TR-547 spec,
conponent -system etc.)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

20.

Speci fication | anguage options

Landscape of | anguages... does anything do this? Take YANG and
enhance (as di scussed in nobo)

Buil di ng a specification structure
Tool i ng and support to build and interrelate. Catalogue/library of
specs Deep application... machine interpretable structure in al
standards Use of Al to reverse engi neer specs w th guidance... peer
review and testing cycle

A specification evolution exanple

Di scuss how a spec may change as understandi ng emerges and how it may
be refactored.

A system speci fication exanple

Take the | anguage consi derati ons and set out system specs in a nore
formal way

Br oader Application of the Language

Negoti ati on Refinenent of planning Devel opnent of standards
Expressi on of uncertainty and pattern

Concl usi on

M ndset Change Language chal | enges Use of Al Target is an ecosystem
of specs driving agentic conponents..

Security Considerations
TBD
I ANA Consi derations

Thi s docunment has no | ANA acti ons.
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Appendi x A, Appendix A Interpretive Notes on Refinenent and Cccurrence
A.l. A1l No Single Refinenent Path

In this nodeling approach, there is no single correct way to refine a
uni versal conponent. The refinenment process supports nultiple valid
pat hs, each representing a different semantic purpose, |evel of
granularity, or domain context. What emerges depends not on a fixed
taxonony, but on the alignnent of constraints, intent, and reuse
patterns.

Thi s enabl es: - Coexistence of multiple specification |ayers derived
fromthe sane abstract elenment, - Dommin-specific “semantic phases”
that are meaningful within a particular stack (e.g., optical vs
packet), - Purpose-driven nodeling: e.g., one path for plug
mani f ests, another for |ogical topology.

A 2. A 2 Qccurrence at Every Layer

Qccurrences are not limted to final instances. Each neaningfu
stage of refinement produces an occurrence—an intent-aligned,
constrai ned projection of the universal conmponent. Even so-called
“instances” are not full realizations, but expressed intent within a
gi ven operational context.

A 3. A 3 Sweating Qut the Shape

Useful structural forns (e.g., an LTP) are not pre-classified
primtives. They _energe_ fromthe pruning process when renaining

capabilities reach a “sweat spot” of bal ance—enough constraints to be

meani ngful , but not so nuch as to be frozen. This allows the nodel
to remain adaptive while still supporting mappi ng, reasoning, and
aut omat i on.

A 4. A 4 Cassification Considered Harnfu
Rigid classification schemes tend to obscure natural emergence and
lead to artificial separations. This nodel rejects top-down typing
in favor of bottomup capability surfacing, grounded in refinenent
logic. Semantic rigor replaces taxonomc rigidity.
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