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Abst r act

Thi s docunent defines the NAIM (Natural Al Interface Mdeling)
Docurent format, a canonical JSON representation and a derived hunman-
readabl e Markdown vi ew designed to serve as a structured senmantic

i ntermedi ate representati on between natural |anguage descriptions and
YANG dat a nodel s [ RFC7950].

NAI M addresses a recogni zed gap in the YANG aut hori ng workfl ow

direct conversion fromnatural |anguage to YANG is error-prone

because essential nodeling semantics — including configuration versus
state distinction, list key identification, constraint expressions,
operational preconditions, and cross-nodul e rel ationships — are
routinely absent or anbiguous in natural |anguage input. NAI M nakes
these semantics explicit, structurally consistent, and nachi ne-
verifiabl e before YANG generati on occurs.

Thi s docunent standardi zes the canonical JSON structure, Markdown
rendering rules, node tenplate famlies, type representation,
visibility and deviation declarations, and interoperability
expectations for tools that produce and consune NAIMartifacts. It
does not standardize Al nodel selection, pronpt engineering
strategies, dialogue policies, inplenmentation-internal workflow
logic, or runtine execution systens.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

Feng Expires 19 COctober 2026 [ Page 1]



Internet-Draft

This Internet-Draft w |l

Copyright Notice

NAI M Dat a For nat

expire on 19 Cct ober 2026.

April 2026

Copyright (c) 2026 | ETF Trust and the persons identified as the

docunent aut hors.

rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.

Pl ease revi ew these docunents carefully,
and restrictions with respect to this docunent.
extracted fromthis docunment nust
described in Section 4.e of the Trust Legal

as they describe your rights
Code Conponents

i ncl ude Revi sed BSD License text as
Provi sions and are

provi ded wi thout warranty as described in the Revised BSD License.

Tabl e of Contents

1.

PwnN

Feng

e

B

(o]

el e

agoaaoaoaa

I'n

.1
. 2.
. 3.

Re
Te

troduction ..
Pr obl em St at errent

Motivation for an Int ermedl ate Represent at| on .

Scope of This Docunent
qui rement's Language .
rm nol ogy .

NAI M Docunent i:or rrat

NogsrwhhREIORRRRAARRORMONE

No

.1

Canoni cal JSON as Notrratwe Sour ce
Top- Level nhject Structure

The nodul e Object .
The subnodul e Obj ect
Top- Level Arrays
.1. revisions .
features
typedefs
groupi ngs .
identities
ext ensi ons
nodes . .
Pat h Conventi ons
rkdovvn Vi ew .

RO RS R RS ROR)
NOUIAWN

Pur pose and Normat|ve St at us
Source of Truth Princi pIe .

Header Rules .
Secti on Bl ocks
Tree Di agram . .
Fl at Node Defi n|t|ons .

Round-Tri p Requ| renents .

de Tenplate Fanilies
Conmon Semantic Fields

Expires 19 COctober 2026

O©OWOWWMWMMOWMOWOWWKWONNNOOOOOOOUTOTA DWW

RPRRRRRER
PRPRRPRRLROOO

[ Page 2]



I nternet-Draft NAI M Dat a For mat April 2026

6.2. leaf and leaf-list . . . . . . . . . . . . . . . . . .. 12
6.3. container and list . . . . . . . . . . . . . . . . . . . 12
6.4. choice . . e
6.5. rpc and actlon e I
6.6. notification . . . . . . . . . . . . . . . . . . . . . . 13
6.7. Node Ordering . . . Y
7. Top-Level Array Entry Schenas T Y
7.1. typedef . . . e
7.2. grouping . . . . . . . . . . . . . . ... ... .. 1a
7.3. identity . . e
7.4. extension Deflnltlon .
8. Type Representation . . . e 1)
8.1. Sinple Types and Cbnstralnts T 1)
8.2. Enuneration . . . e R
8.3. Bits . . . . . . . . . . .. ... ... .. ... ... 15
8.4. Union . . . . . . . . . . . . . . . . . .. ... . ... 15
8.5. Leafref . . . . . . . . . . . . . .. .. ... .. ... 16
8.6. ldentityref . . P )
8.7. Typedef Reference N K¢
9. Visibility Fields . . . . . . . . . . . . . . . . .. .. .. 16
9.1. if-feature . . . . . . . . . . . . . . . . . . ... .. 16
9.2. when . . . e
10. Devi ation Declaratlons e
11. Extension Use . . e Y 4
12. Subnodul e andllng . P R
13. Interoperability Expectatlons e R
14. Security Considerations . . . . . . . . . . . . . . . . . . . 19
15. I ANA Considerations . . . . . . . . . . . . . . . . . . ... 20
16. References . . . A 0|
16.1. Nornative References A0
16.2. Informative References . . e e . ... ... 20
Appendi x A.  Canoni cal JSON Schema Sunnary 2 |
Appendi x B. Exanpl e Canoni cal JSON Docunent . . . . . . . . . . 22
Appendi x C. Exanple Derived Markdown View . . . . . . . . . . . 24
Appendi x D. End-to-End Exanple with YANG Qutput . . . . . . . . 26
Appendi x E.  Informative: Structured Validation Error
Reporting . . . . . . . . . . . . . . . . ... ... ..27
Author’s Address . . . . . . . . . . . . . . . . . . . . .. .. 28
1. Introduction

The YANG data nodeling | anguage [ RFC7950] is the foundation of nodel -
driven network managerment and is w dely deployed i n NETCONF

[ RFC6241], RESTCONF [ RFC3040], and rel ated systens. Despite its

i mportance, authoring high-quality YANG nodul es requires sinultaneous
fluency in network protocol behavior, data nodeling nethodol ogy, and
YANG syntax. This conbi nati on nakes YANG aut horing a specialized
skill that limts the pace at which network managenent nodel s can be
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devel oped and nai nt ai ned.

Recent progress in |arge | anguage nodel (LLM technol ogy has created
an opportunity to partially automate and assi st the YANG aut horing
process. However, this opportunity cannot be fully realized through
direct conversion fromnatural |anguage to YANG The gap between
natural |anguage and YANG is not primarily syntactic; it is senmantic.
Nat ural | anguage descriptions routinely omt, conflate, or |eave

anbi guous precisely the distinctions that YANG nodel i ng requires.

1.1. Probl em St atenent

Direct conversion fromnatural |anguage to YANG exhibits three
recurring failure nodes.

Semantic anbiguity. Natural |anguage descriptions commonly omt
distinctions that are essential to correct YANG nodeling. Wether a
field represents configuration or operational state, whether an
entity is a list keyed by an identifier or a singleton container, and
whet her two fields are siblings or parent and child are all questions
that a natural |anguage description frequently | eaves unanswered.
Wthout an explicit clarification step, an automated tool nust guess
— and guesses in structural nodeling propagate into downstream

pr ot ocol behavi or.

Implicit constraint loss. Operational constraints, preconditions for
node creation or deletion, cross-node dependencies, and side effects
of configuration changes are often treated as common know edge in
human di scourse and are therefore onmitted fromnatural |anguage
descriptions. YANG nodels that omt these constraints are
structurally valid but operationally incorrect.

Structural inference errors. Hierarchy relationships, augnmentation
targets, |eafref paths, grouping reuse, and cross-nodul e inport
requirenents all require precise structural reasoning. Wthout a
structured internedi ate step, autonmated tools generate nodel s that
syntactically resenble correct YANG but contain incorrect structura
rel ati onships that are difficult to detect wi thout domain expertise.

1.2. Motivation for an Intermedi ate Representation

A structured semantic internmedi ate representati on addresses these
failure nodes by externalizing inplicit know edge into a machi ne-
verifiable form before YANG generation is attenpted. Rather than
asking an automated systemto traverse in one step from natura

| anguage to YANG, the workflow is deconposed into two controlled

st ages.
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First, natural |anguage input is converted into a structured,
semantically explicit NAI M Docunment through a clarification and
elicitation process. At this stage, m ssing or ambiguous information
is identified and resol ved. Second, the conpleted NAI M Docunent is
transforned into a YANG nodul e by deterministic tooling. Because the
input to this stage is already structurally explicit and constraint-
compl ete, the transfornmation can be made reliable.

The NAI M Docunent format defined in this docunment is the artifact
that bridges these two stages. It is designed to be sinultaneously
sui tabl e for autonated processing, human review, and version control

It is inmportant to note that NAIMis not a JSON encodi ng of YANG A
NAI M Docurnent can be transforned into YANG but it carries semantics
that YANG syntax does not represent, including operationa
descriptions, explanatory context, usage exanples, cross-node

rel ati onship descriptions, and visibility conditions expressed in
natural |anguage. YANG is a target output of the NAI M workflow, not
a semantic equi val ent of NAIM

1.3. Scope of This Docunent

Thi s docunment defines the NAIM Docurment format. It is intended for
i npl ementors who build tools that produce, validate, transform or
consurme NAI M Docunents, and for protocol engineers who wish to
under stand the semantic representati on choi ces made by the format.

Thi s docunent does not specify a specific Al nodel or LLM backend,
pronpt engi neering strategies, confidence scoring, YANG conpilation
internals, vendor-specific CLI generation, runtinme network operation
execution, or any protocol binding beyond the data format itself.

Informatively, the NAIM Docunent format may al so serve as a candi date
net wor k-domai n semantic artifact in Agentic Intent Network (AIN)
style systens [ AIN-ARCH]; such usage is outside the scope of this
docunent .

2. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [RFC2119] [RFCB174] when, and only when, they appear in al
capital s, as shown here
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3. Termi nol ogy
NAIM  Natural Al Interface Mdeling.

NAI M Docunent: A structured artifact conform ng to the canonical
JSON schema defined in this document. A NAI M Docunent represents
the semantics of one YANG nodul e or one YANG subnodul e.

Canoni cal JSON Format: The normative JSON representation of a NAIM
Docurent. All interoperable tools MJST treat the canonical JSON
format as the authoritative source of NAI M Docunment content.

Mar kdown View. A hunman-readabl e rendering derived fromthe canoni cal
JSON representation. The Markdown View is a presentation
artifact; it is not normatively authoritative over the canonical
JSON.

Node Tenplate: A structured schema pattern describing one category
of semantic nodel node within a NAI M Docunent.

Visibility Condition: A declaration associated with a node that
specifies the conditions under which the node is present or
applicable. Corresponds to YANG if-feature and when constructs.

Devi ation Declaration: A structured statenent describing the ways in
whi ch a specific device inplenentation departs froma base YANG
nodul e.

4, NAI M Docunent For nat
4.1. Canonical JSON as Nornmtive Source

A NAI M Docunent MUST be represented as a JSON object [RFC8259] that
conforns to the schema expectations defined in this docunent.

The canonical JSON representation is the normative source of NAIM
Docunent content. All interoperable tools that exchange NAI M
Docurments MUST treat the canonical JSON format as authoritative. The
Mar kdown view defined in Section 5 is a derived presentation
artifact; it does not override the canonical JSON. Wen any

di screpancy exists between the canonical JSON and a correspondi ng

Mar kdown vi ew, the canonical JSON MJUST take precedence.

4.2. Top-Level Object Structure

The top-1evel JSON object of a NAIM Docunent MJUST contain:
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* version: A string identifying the NAIMformat version. For
docunents conforming to this specification, the value MJST be
"1.0".

* Exactly one of nodul e or subnodule. A top-level object MJST NOT
contain both.

The top-1evel object MAY additionally contain any of the follow ng
arrays: revisions, features, typedefs, groupings, identities,
ext ensi ons, nodes.

A conform ng NAI M Docunent representing usable nodel content SHOULD
contain a nodes array with at | east one node object.

4.3. The nodul e Obj ect

When the top-level object contains nodule, it represents a YANG nain
modul e.  The nodul e obj ect MJST contai n:

* npame: A string. The YANG nodule name. It MJST conformto the
identifier syntax defined in Section 6.2 of [RFC7950].

* description: A string. A human-readabl e description of the
nmodul e’ s purpose and scope.

The nodul e obj ect MAY contain: organization, contact, reference, and
deviations (an array of deviation objects as defined in Section 10).

4.4. The subnodul e hject

When the top-1level object contains subnmodule, it represents a YANG
subrmodul e.  The subnodul e obj ect MJST cont ai n:

* nanme: A string. The subnodul e nane.

* Dbelongs-to: A string. The nane of the YANG main nodul e to which
thi s subnodul e bel ongs.

The subnmodul e obj ect MAY contain a description field. A NAIM
Docurent contai ni ng a subnodul e obj ect MUST NOT al so contain a nodul e
object at the top |evel

4.5. Top-Level Arrays
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4.5.1. revisions

The revisions array MAY be present. Each entry in the array SHOULD
contain a revision field (a string in the format YYYY-MWDD) and a
description field. Each entry MAY also contain a reference field.

4.5.2. features
The features array MAY be present. Each entry represents a YANG
feature and SHOULD contain nane and description fields. Each entry
MAY al so contain status (which MJUST be one of "current",
"deprecated", or "obsolete" if present) and reference. The features
array MAY be present in both nodul e and subnodul e NAI M Docunents, as
YANG permits feature declarations in subnodul es.

4.5.3. typedefs

The typedefs array MAY be present. Each entry defines a reusable
type. See Section 7.1.

4.5.4. groupings

The groupings array MAY be present. Each entry defines a reusable
structural fragment. See Section 7.2.

4.5.5. identities

The identities array MAY be present. Each entry defines a YANG
identity. See Section 7.3.

4.5.6. extensions
The extensions array MAY be present. Each entry defines an extension
keyword. See Section 7.4. Extension use within nodes is described
in Section 11.

4.5.7. nodes
The nodes array MAY be present. Each entry is a node object
conformng to one of the node tenplate famlies defined in Section 6.
The nodes array is the primary structural content of a NAI M Docunent.
When present, it MJST contain only objects that conformto a
recogni zed node tenplate famly

4.6. Path Conventions

Al'l path fields in node objects MIST be expressed as absol ute schema
pat hs using the follow ng conventions:
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5.

5.

5.

* The path MUST begin with "/".

* Path segnents representing nodes in a specific YANG nodul e MIUST be
qualified with the nodul e name as a prefix, using the colon (":")
separator. For exanple: "/ietf-interfaces:interfaces/interface".

* The prefix used MIUST be the YANG nodul e nane, not the YANG prefix
shorthand. This ensures path stability across inplenmentations
that may choose different YANG prefix val ues.

* For |list nodes, key predicates SHOULD be omtted in schema paths
but MAY be included when a specific instance is referenced in an
operational context outside the scope of this data format.

Tool s that generate YANG from a NAI M Docunment MAY derive YANG prefix
short hand and correspondi ng i nport statenents fromthe nodul e- nane
prefixes used in path fields, without requiring explicit inport

decl arations in the NAI M Docunent.

Mar kdown Vi ew
1. Purpose and Normmative Status

The Markdown view is a hunman-readabl e renderi ng of a NAI M Docunent,

i ntended for human review, version-controlled docunent exchange, and
editorial discussion. The Markdown viewis a derived artifact; it is
not independently normative.

| mpl enent ati ons that produce a Markdown vi ew MJST derive it
deterministically fromthe canonical JSON. |nplenentations that
accept a Markdown view as input MAY use it to construct or update a
canoni cal JSON docunent, subject to the constraints in Section 5.2.

2. Source of Truth Principle

The canonical JSON representation is the sole authoritative source of
NAI M Docunent content.

VWhen a Markdown view is used as input to reconstruct or update a
canoni cal JSON docunent, inplenentations MJUST NOT silently discard
exi sting canonical JSON content. Specifically:

* Fields present in the canonical JSON but absent fromthe Markdown
vi ew MUST be preserved in the resulting canonical JSON unless the
Mar kdown vi ew contains an explicit deletion signal defined by the
i mpl ement ati on.
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5

5.

5

* | f the Markdown vi ew and the canonical JSON express conflicting
val ues for the same field, the inplenmentati on MJST resol ve the
conflict explicitly. The RECOVMENDED resol ution strategy is to
treat the Markdown view as expressing only the fields it
explicitly represents, leaving all other canonical JSON fields
unchanged.

3. Header Rul es

A Markdown vi ew MUST begin with a docunent header. The header rules
are:

* For a main nodul e docunent, the first line MIUST be: "# nodul e:
{nane}"

* For a subnodul e document, the first |ine MUST be "# subnodul e:
{nane}" and the second |line MJST be "## bel ongs-to: {parent-
nmodul e- nane} "

* The nodul e or subnodul e description SHOULD i medi ately foll ow as:
"## description: {description}”

4. Section Bl ocks

For each top-level array that is present in the canonical JSON, the
Mar kdown vi ew SHOULD i ncl ude a correspondi ng secti on.

Secti on headi ngs SHOULD be: "## Revisions", "## Features", "##
Typedefs", "## G oupings", "## ldentities", "## Extensions". Each
section SHOULD present its entries in list form wth enough detai
to allow a reader to understand the content without reference to the
canoni cal JSON

5. Tree Diagram

The Mar kdown vi ew SHOULD include a tree diagramfollowi ng the section
bl ocks and preceding the node definitions. The tree diagramis an
informative visual aid only; it is not a normative representation of
t he schena.

The tree di agram SHOULD fol |l ow the YANG tree di agram conventions
described in [RFC8340], using ASCI| art to represent schema

hi erarchy. Because the tree diagramis informative and not used for
round-trip reconstruction, inplenmentations MAY omit it or vary its
format.
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5.6. Flat Node Definitions

Fol l owi ng the tree diagram the Markdown view MJIST include a flat
definition block for each node in the nodes array. The flat
definition format MUST fol |l ow t hese rul es:

* Each node definition MIST begin with a headi ng of the form "###
{l ocal -name} ({node-type})" where {local-name} is the last path
segnment of the node’s path field and {node-type} is the val ue of
the node’s node-type field.

* Node fields SHOULD be rendered in the followi ng order when
present: path, description, type, witable, key, operations,
visibility, related-nodes, constraints, exanples.

*  Nodes MUST be presented in depth-first traversal order derived
fromtheir path field val ues.

5.7. Round-Trip Requirenents

The conbi nati on of canonical JSON and the Markdown vi ew MJUST sati sfy
the following round-trip property: given a canonical JSON docunent J,
a Mar kdown view M derived fromJ, and a reconstruction process R that
produces JSON fromM the result R(M MIST be semantically equival ent
toJ for all fields that the Markdown view represents.

I mpl enent ati ons MJUST NOT produce Markdown views in which the
rendering of any represented field loses infornmation relative to the
canoni cal JSON representation of that field.

6. Node Tenplate Fanilies
A node object in the nodes array MJST conformto one of the node
tenplate fanmilies defined in this section. Each node object MJST
contain a node-type field whose value identifies the applicable
template famly.

6.1. Common Senmantic Fields

The followi ng fields MAY appear in any node object regardless of its
tenplate famly:

* path (string, REQU RED for all node tenplates): The absol ute

schema path of this node, follow ng the conventions in
Section 4.6.
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* description (string, REQU RED for all node tenplates): A human-
readabl e description of the node’ s purpose, semantics, and
oper ati onal meani ng.

* visibility (object, OPTIONAL): Conditions under which this node is
present or applicable. See Section 9

* related-nodes (array, OPTIONAL): References to other nodes that
are semantically related to this node. Each entry SHOULD contain
a path (absolute schema path) and a rel ationship (human-readabl e
description).

* constraints (string or object, OPTIONAL): Operational constraints
appl ying to this node beyond what the type system expresses. It
MAY be a natural -1 anguage string or an object with xpath and
description fields.

* exanples (array, OPTIONAL): Usage exanples. FEach entry SHOULD
contain a scenario and an operation field.

* extensions (array, OPTIONAL): Extension annotations applied to
this node. Each entry MJST conformto the extension-use object
structure defined in Section 11

leaf and |eaf-Ilist

A node object with node-type value "leaf" or "leaf-list" represents a
YANG | eaf or leaf-1ist node.

REQUI RED fi el ds: node-type, path, description, type (an object
describing the data type; see Section 8), and witable (a bool ean;
true indicates a configuration node, false indicates a state node).

OPTIONAL fields: all common semantic fields defined in Section 6.1
appl y.

contai ner and |i st

A node object with node-type value "container" or "list" represents a
YANG cont ai ner or |ist node.

REQUI RED fi el ds: node-type, path, description, and witable (a
boolean). A list node MUST also contain key: a string containing the
space-separated list key |eaf nanes.
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OPTIONAL fields: uses (a string reference to a grouping defined in
the groupi ngs array), and operations (an object that SHOULD contain
preconditions and side-effects strings). Al comon semantic fields
defined in Section 6.1 apply.

6.4. choice

A node object with node-type val ue "choice" represents a YANG choi ce
node containing nmutually exclusive alternatives. A case is not an

i ndependent node-type val ue; cases are represented inline within the
cases array of the enclosing choice node object and do not appear as
separate entries in the nodes array.

REQUI RED fi el ds: node-type, path, description, and cases (an array of
case objects). Each case object MJST contain nane and nodes (an
array of absolute schena paths identifying the nodes belonging to
this case). Each case object SHOULD al so contain description

OPTI ONAL fields: mandatory (a boolean; if true, exactly one case MJST
be selected). Al common senmantic fields defined in Section 6.1

appl y.
6.5. rpc and action

A node object with node-type value "rpc" or "action" represents a
YANG RPC or action node.

REQUI RED fi el ds: node-type, path, and description.

OPTIONAL fields: input (a string giving the absolute schema path of
the input container), output (a string giving the absolute schema
pat h of the output container), preconditions, side-effects, and
error-conditions (all strings). Al comon semantic fields defined
in Section 6.1 apply.

6.6. notification

A node object with node-type value "notification" represents a YANG
notification node.

REQUI RED fi el ds: node-type, path, and description.
OPTIONAL fields: trigger (a string describing the condition that
causes this notification to be emtted), data (an array of objects

each contai ni ng nanme, type, and description), and side-effects. Al
common senantic fields defined in Section 6.1 apply.
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6.7. Node Ordering

In YANG the order of schema nodes in a nmodul e definition has no
semanti c neani ng [ RFC7950]. Accordingly, this docunent does not
define a required ordering of node objects within the nodes array.

I mpl enent ati ons MJUST NOT assign senantic neaning to the position of a
node object within the array.

For determnistic output, inplenentations SHOULD produce canonica
JSON and Mar kdown vi ews using a consistent, docunented traversa
strategy. Depth-first traversal ordered by path value is
RECOMVENDED.

7. Top-Level Array Entry Schenas
7.1. typedef

A typedef entry in the typedefs array defines a reusabl e nanmed type.
Each typedef object MJST contain name, description, and base-type (a
string identifying the built-in or derived type on which this typedef
i s based).

Each typedef object MAY contain: range, length, pattern, units, and
default (all expressed as strings using the same syntax as the
correspondi ng YANG st at enent).

7.2. grouping
A grouping entry in the groupings array defines a reusable structura
fragment. Each grouping object MJST contain nane, description, and
contains (an array of absolute schenma paths identifying the nodes
that constitute this grouping).

7.3. identity

An identity entry in the identities array defines a YANG identity.
Each identity object MJST contain nane and description

Each identity object MAY contain: base (a string identifying the base
identity, which MAY use a nodul e-prefixed formsuch as "nodul e-
nane: i dentity-nane"), status (which MJUST be one of "current”
"deprecated", or "obsolete" if present), and reference.

7.4. extension Definition

An extension entry in the extensions array defines an extension
keyword. Each extension object MJST contain name and description

Feng Expires 19 COctober 2026 [ Page 14]



I nternet-Draft NAI M Dat a For mat April 2026

8.

8.

1.

2

Each extension object MAY contain: argunent (a string identifying the
argunent nane if the extension takes an argunent), and reference (a
string citing the specification that defines the extension).

Type Representation

Al leaf and leaf-1ist nodes MIST carry a type field. The type field
MJUST be a JSON object containing at m nimum a base field that
identifies the type.

Si npl e Types and Constraints

For YANG built-in scalar types (string, boolean, uint8, uintl6,
uint32, uint64, int8, intl6, int32, int64, decimal 64, enpty), the
type object MJST contain base (a string identifying the built-in type
nane) .

The type object MAY contain the followi ng constraint fields expressed
as strings: range (applicable to nuneric types), length (applicable
to string), pattern (a regular expression, which MAY be expressed as
an array of strings), default, and units. Constraint fields SHOULD
only be included when semantically applicable to the decl ared base
type; in particular, range, length, and pattern MJUST NOT be incl uded
for boolean and enpty types.

Enuner ati on

For enuneration types, the type object MJST contain base set to
"enuneration" and an enumarray. FEach entry in the enumarray MAY be
either a string (short form in which case the inplenentation MAY
assign integer values sequentially starting fromzero) or an object
cont ai ni ng name (REQUI RED) and val ue (integer, OPTIONAL).

I mpl enentati ons that require stable enuneration val ue mappi ngs SHOULD
use the object formwth explicit value fields.

8.3. Bits

For bits types, the type object MJST contain base set to "bits" and a
bits array. Each entry in the bits array SHOULD cont ai n nane and
position fields. |If position is absent, the inplenentation MAY
assign positions sequentially starting from zero.

8. 4. Uni on

For union types, the type object MIST contain base set to "union" and
a types array of nested type objects, each confornming to this
section.
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8. 5. Leaf r ef

For leafref types, the type object MJIST contain base set to "leafref”
and a path field giving the absolute schema path of the referenced

| eaf, followi ng the path conventions in Section 4.6. The type object
MAY contain require-instance (a bool ean corresponding to the YANG
requi re-instance statenment; defaults to true if absent).

8.6. ldentityref

For identityref types, the type object MJST contain base set to
"identityref" and an identity field identifying the base identity
(whi ch MAY use a nodul e-prefixed formn.

8.7. Typedef Reference

When a node’s type is a previously defined typedef rather than a
built-in type, the type object MJST contain base set to the typedef
name. \Wen resolving the base field, an inplenentati on MIST first
check whether the value matches an entry in the typedefs array of the
same NAIM Docunent. |If a match is found, the type is treated as a
typedef reference. |If no match is found, the value is interpreted as
a YANG built-in type name. Typedef nanes SHOULD NOT duplicate YANG
built-in type names to avoid ambiguity.

9. Visibility Fields

The visibility field of a node object expresses the conditions under
which the node is present or applicable. This field corresponds to
the YANG i f-feature and when constructs.

9.1. if-feature

The if-feature field within a visibility object declares that the
node is conditional on one or nore features. The if-feature val ue
MAY be: a sinple string naming a single feature, or a |l ogica
expressi on object using and, or, or not keys. The and and or val ues
are arrays of feature nanes or nested | ogi cal expression objects; the
not value is a single feature name or nested |ogical expression

obj ect.

9.2. when

The when field within a visibility object declares a conditiona
expression that nmust evaluate to true for the node to be present.
The when val ue MAY be: a natural -1 anguage string describing the
condition, or an object containing xpath (REQURED in this form and
an optional description.
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10.

11.

When when is expressed as a natural -1 anguage string, inplenentations
SHOULD attenpt to derive an equival ent XPath expression during YANG
generation. |If a reliable XPath expression cannot be derived, the

i mpl ementation MUST NOT silently discard the condition. The

i mpl ementati on SHOULD either report that the condition requires
manual conpletion or retain the natural-1anguage formin the

gener ated YANG description statenent with a clear annotation that
XPat h compl etion is pending.

Devi ati on Decl arati ons

Devi ati on decl arati ons describe the ways in which a specific device
i npl ementati on departs froma base YANG nodul e. They correspond to
the YANG devi ation statenent. Deviation objects MAY appear in the
deviations field of the nodul e object defined in Section 4. 3.

Each devi ati on object MJST contain: target (a string giving the

absol ute schema path of the node being deviated), type (a string

whi ch MUST be one of "not-supported", "add", "replace", or "delete"),
and reason (a string providing a human-readabl e expl anati on of why
this deviation exists).

Devi ati on objects of type "add", "replace", or "delete" MAY contain
additional fields describing the specific property being added,
replaced, or deleted, using the sane field names as the corresponding
node tenpl ate fields.

Ext ensi on Use

Ext ensi on use within a node object allows a node to carry annotations
defined by extension declarations in the extensions array or by
external nodul es. Wen present, the extensions field of a node

obj ect MJUST be an array. Each entry MJST contain:

* npanme: A string. The qualified extension keyword, typically in the
form "prefix: keyword".

* source-nmodule: A string. The name of the YANG nodul e that defines
t he extension.

* meaning: A string. A hunman-readabl e description of why this
extension is applied to this node and what it senantically
conveys.
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12.

13.

Each entry MAY contain value (a string giving the literal argunent
val ue passed to the extension). |If any of the required fields cannot
be determ ned, the inplenmentation MJST omit the extension-use entry
entirely rather than emit an inconplete representation. The

i mpl ementation SHOULD i nform the user or operator that the extension
entry was onmtted and that nanual conpletion may be required.

Subrodul e Handl i ng

A NAI M Docunent representing a YANG subnodul e MUST contain a
subnmodul e object at the top | evel instead of a nodul e object, as
specified in Section 4.4.

A subnmodul e NAI M Docunent MAY contai n typedefs, groupings,
identities, extensions, features, and nodes arrays. Feature
decl arations in subnodules are valid per [RFC7950] and are
incorporated into the parent nodul e’ s feature nanmespace.

When a conform ng inplenmentation transforns a subnodul e NAI M Docunent
into YANG the result MJIST include a belongs-to statenment referencing
the parent nodul e name given in the belongs-to field of the subnodul e
obj ect, MJUST NOT include a nanespace statenent (as the nanespace is
inherited fromthe parent nodule), and MJST NOT include a nodul e-

| evel prefix statement for the same reason

I nteroperability Expectations
Interoperability in this specification is defined at the
representation |evel. |ndependent inplenentations conforning to this
docunent SHOULD be abl e to exchange canoni cal NAI M Docunent JSON
objects and interpret them consistently.
Speci fically, conform ng inplenentations:

* MJST accept and produce canonical JSON objects that conformto the
top-1evel structure defined in Section 4.

*  MUIST interpret node-type values consistently with the node
tenplate fanmlies defined in Section 6.

* MJST interpret type field contents consistently with the type
representation rules defined in Section 8.

* MJIST preserve the path, description, witable, and type fields of
node obj ects when exchangi ng NAI M Docunent s.
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14.

* SHOULD preserve all optional semantic fields when exchangi ng NAI M
Docurents, even if the receiving inplenmentati on does not use those
fields internally.

*  MJST NOT reject NAIM Docunents sol ely because they contain fields
that the inplenmentation does not recogni ze. Unknown fields SHOULD
be preserved and forwarded without nodification

*  SHOULD produce Markdown views that conformto the rendering rules
in Section 5 when a Markdown view i s requested.

I mpl ementations are NOT required to share identical Al interaction

| ogi c, reconstruction algorithns, confidence handling strategies, or
YANG generation internals. Interoperability is defined at the data
format boundary, not at the workfl ow boundary.

Security Considerations

NAI M Docunents are senmantic nodel artifacts. They do not thensel ves
constitute executable code or protocol nessages, but they may drive

downstream processes — including YANG nodul e generation and, in other
systens, runtinme network configuration — that have direct operationa
consequences.

Integrity of NAI M Docunments. Because a NAI M Docunent may be used as
input to determnistic tool pipelines that generate YANG nodul es or
drive network configuration, unauthorized nodification of a NAIM
Docunent can introduce incorrect or nmalicious semantics into
downstream artifacts. |nplenmentations SHOULD protect NAI M Docunents
in storage and transit using integrity mechani sns appropriate to the
depl oynent environment .

Confidentiality of semantic nbpdel assets. NAI M Docunents may contain
detail ed descriptions of network topol ogy, device capabilities, and
operational constraints. This information nmay be sensitive.

| mpl enent ati ons SHOULD apply confidentiality protections appropriate
to the sensitivity of the nodel ed information.

Val i dati on before downstream use. |Inplenentations that consume NAIM
Docunents as input to YANG generation or other downstream processes
MUST val i date the structural conformance of the docunent before
processing. Accepting nalfornmed or adversarially crafted NAIM
Docurent s wi t hout validation may produce incorrect YANG nodul es or

ot her erroneous out puts.

Al -generated content review. Wen a NAI M Docunent is produced in
whol e or in part by an Al-assisted authoring process, the resulting
docunent SHOULD be subject to human review before it is used to
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15.

16.

16.

16.

generate or depl oy producti on YANG nodul es. Al-generated semantic
content may contain inaccuracies that are not apparent from
structural validation al one.

Use in larger Al systens. |f NAIM Docunents are used as semantic
artifacts in larger AIN-style systens [AINARCH], integrity, origin
authenticity, and version consistency becorme even nore inportant,
because a nodified semantic artifact may change downstream routing,
sel ection, review, or execution decisions in ways that are difficult
to observe after the fact.

Audit | ogging. |Inplenentations that participate in workflows where
NAI M Docunents drive operational changes SHOULD mai ntain audit |ogs
sufficient to reconstruct the chain of actions froma NAI M Docunent
to a resulting downstream state change.

| ANA Consi der ati ons

Thi s docunent has no | ANA actions. Future conpani on documents
defining a nedia type for the NAI M canonical JSON format MAY request
registration of an appropriate nedia type with 1ANA at that tine.
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Appendi x A, Canoni cal JSON Schema Sunmary

The followi ng table sunmmarizes the top-1level structure of a canonical
NAI M Docunent (Section 4).

Field Type Required Description
versi on string Yes Format version, MJST be "1.0"
nmodul e obj ect One of Mai n nodul e net adat a
subnodul e obj ect nmodul e/ Subnodul e et adat a

(one) subnodul e
revisions array No Revi sion history entries
features array Feat ure decl arati ons

No
typedefs array No Reusabl e type definitions

gr oupi ngs array No Reusabl e structural fragments
identities array No Identity declarations

ext ensi ons array No Ext ensi on keyword definitions

nodes array No Schema node objects (primary content)

Node objects in the nodes array carry a node-type field whose
recogni zed val ues are:
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node-type Section Description

| eaf 6.2 Scal ar configuration or state val ue

| eaf -1i st 6.2 Ordered or unordered sequence of scal ar val ues
cont ai ner 6.3 Structural groupi ng node

list 6.3 Sequence of instances keyed by one or nore | eaves
choi ce 6.4 Mutual Iy excl usive alternative branches

rpc 6.5 Renot e procedure cal

action 6.5 Node- bound acti on

notification 6.6 Event notification

Appendi x B. Exanpl e Canoni cal JSON Docunent

The following is an exanple of a conform ng canoni cal NAI M Docunent
representing a sinplified Ethernet interface nodul e.

{
"version": "1.0",
"modul e": {
"name": "eth-interface",
"description": "Ethernet interface configuration and state nodel",
"organi zati on": "Exanpl e Networks"
},
"revisions": [
{
"revision": "2026-04-17",
"description": "Initial version"
}
1,
"features": |
{
"name": "hi gh-speed”,
"description": "Indicates support for interfaces operating at 10 Gops or above",
"status": "current"
}
1,
"typedefs": [
{
"nanme": "bandw dt h- nbps”,
"description": "Interface bandw dth expressed in negabits per second",
"base-type": "uint32",
"range": "1..1000000",
"units": "Mops"
}
1,
"nodes": |

"node-type": "container",
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"path": "/eth-interface:interfaces",

"description": "Top-level container for all Ethernet interface configuration”,
"witable": true,

"operations": {

"preconditions": "None",
"side-effects": "None"
}
b
{
"node-type": "list",
"path": "/eth-interface:interfaces/interface",
"description": "An individual Ethernet interface entry",
"key": "name",
"writable": true,
"operations": {
"preconditions": "The interface nanme nust be uni que across the system?",
"side-effects": "Creating an interface all ocates system hardware resources. Del et
ing an interface rel eases all associated configuration and counters."
}
b
{
"node-type": "leaf",
"path": "/eth-interface:interfaces/interfacel/ nane",
"description": "The unique nane of the Ethernet interface, such as 'eth0’ or 'G gab

itEthernetO/1 .",
"type": { "base": "string", "length": "1..64" },
"witable": fal se

H
{
"node-type": "leaf",
"path": "/eth-interface:interfaces/interface/bandw dth",
"description": "The configured bandwi dth of the interface in Mps.",
"type": { "base": "bandw dt h-nmbps" },
"writable": true,
"exanpl es": [
{ "scenario": "Configure a 1 Gops interface", "operation": "1000" },
{ "scenario": "Configure a 10 Gops interface", "operation": "10000" }
]
b
{
"node-type": "leaf",
"path": "/eth-interface:interfaces/interface/adm n-status",
"description": "The adnministrative state of the interface as set by the operator.",
"type": {
"base": "enumeration",
"enunt': |
{ "nanme": "up", "value": 0},
{ "nane": "down", "value": 1}
]
3
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"witable": true,
"constraints": "The adm n-status MJST be set to 'down’ before the interface can be
del eted. ",
"visibility": {
"if-feature": "high-speed"

}
b
{
"node-type": "leaf",
"path": "/eth-interface:interfaces/interfacel/ oper-status",
"description": "The current operational state of the interface as observed by the s
ystem ™",
"type": {
"base": "enuneration",
"enunt': [
{ "nanme": "up", "value": 0 },
{ "nane": "down", "value": 1},
{ "nane": "testing", "value": 2}
]
},
"writable": false
}

]
}

Appendi x C. Exanple Derived Markdown Vi ew

The following is the Markdown vi ew derived fromthe canoni cal JSON
docunent in Appendix B

# nodul e: eth-interface
## description: Ethernet interface configuration and state node

## Revi si ons
- 2026-04-17: Initial version

## Features
- high-speed: Indicates support for interfaces operating at 10 Gbhps or above

## Typedefs
- bandwi dt h-nbps (uint32, range: 1..1000000, units: Mops):
Interface bandwi dth expressed in negabits per second

## Tree
modul e: eth-interface
+--rwinterfaces
+--rw interface* [nane]
+--rw name string
+--rw bandwi dt h bandwi dt h- nbps
+--rw adm n-status enuneration {high-speed}?
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+--ro0 oper-status enuneration

### interfaces (container)
- path: /eth-interface:interfaces
- description: Top-level container for all Ethernet interface configuration
- witable: yes
- operations:
- preconditions: None
- side-effects: None

### interface (list)
- path: /eth-interface:interfaces/interface
- description: An individual Ethernet interface entry
- key: nane
- witable: yes
- operations:
- preconditions: The interface name nust be uni que across the system
- side-effects: Creating an interface allocates system hardware resources.
Del eting an interface releases all associated configuration and counters.

### name (| eaf)

- path: /eth-interface:interfaces/interface/nane

- description: The unique nanme of the Ethernet interface, such as 'ethO
or "G gabitEthernet0/1

- type: string (length: 1..64)

- witable: no

### bandwi dth (I eaf)
- path: /eth-interface:interfaces/interface/bandw dth
- description: The configured bandwi dth of the interface in Mps.
- type: bandw dt h- mbps
- witable: yes
- exanpl es:
- Configure a 1 Ghps interface: 1000
- Configure a 10 Ghps interface: 10000

### admi n-status (I eaf)
- path: /eth-interface:interfaces/interface/adni n-status
- description: The administrative state of the interface as set by the operator
- type: enuneration [up(0), down(1l)]
- witable: yes
- if-feature: high-speed
- constraints: The admin-status MJST be set to 'down’ before the interface
can be del et ed.

### oper-status (Il eaf)

- path: /eth-interface:interfaces/interface/oper-status
- description: The current operational state of the interface as observed
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by the system
- type: enuneration [up(0), down(1l), testing(2)]
- witable: no

Appendi x D. End-to-End Exanple with YANG Qut put

Thi s appendi x presents the YANG nodul e that a conformng
i mpl ement ati on woul d produce fromthe canoni cal JSON docunent in
Appendi x B

nmodul e eth-interface {
yang-version 1.1;
nanespace "urn:exanpl e:eth-interface";
prefix "eth";

organi zati on "Exanpl e Networks"

revision 2026-04-17 {
description "lInitial version";
}

feature high-speed {
description
"Indi cates support for interfaces operating at 10 CGops or above";
}

typedef bandw dt h- nbps {
type uint32 {
range "1..1000000";

units "Mops";
description "Interface bandw dth expressed in negabits per second”;

}

contai ner interfaces {
description
"Top-1evel container for all Ethernet interface configuration”;

list interface {
key "nane";
description "An individual Ethernet interface entry";

| eaf nane {
type string {
length "1..64";

config fal se;
description
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"The uni que nane of the Ethernet interface,
such as "ethQ’ or 'GgabitEthernet0/1 .";

}

| eaf bandwi dth {
type bandwi dt h- nbps;
description "The configured bandwi dth of the interface in Mps.";

}

| eaf adm n-status {
i f-feature "hi gh-speed”;
type enuneration {
enum up { value 0; }
enum down { value 1; }
}
description
"The adm nistrative state of the interface as set by the operator.”;

}

| eaf oper-status {
config fal se;
type enuneration {

enum up { value 0; }
enum down { value 1; }
enumtesting { value 2; }

}

description
"The current operational state of the interface
as observed by the system"”;
}
}
}
}

Appendi x E. Informative: Structured Validation Error Reporting

This appendix is informative. |t describes a RECOWENDED approach
for inplementations to report validation failures to higher layers in
a formsuitable for programmatic consunption. |Inplenmentations are
not required to adopt this exact structure, but are RECOMVENDED to
provide error information at a conparable | evel of detail.

When an inpl enentation detects that a NAIM Docunent fails structura
or semantic validation, it SHOULD produce a structured error object
rather than a generic exception or unstructured error string. A
suitabl e error object contains the follow ng fields:
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* error_type (string): A machine-readable error category. Exanples
include "m ssing required_field", "type_constraint_violation",
"invalid_path_format", and "duplicate_key".

* field path (string): A JSON Pointer [RFC6901] expression
identifying the location of the error within the NAI M Docunent.
Exanpl e: "/ nodes/ 2/type".

* message (string): A human-readabl e description of the error,
expressed in terns that can be understood without reference to
i npl ementation internals.

* expected (string, OPTIONAL): A description of the expected val ue
or format at the identified | ocation

Producing error information in this form enabl es higher |ayers —
i ncluding Al -assisted workflow conponents — to identify and correct
the specific location of errors without parsing unstructured text.

{
"error_type": "mssing_required field",
"field _path": "/nodes/2/type",
"message": "The node at path '/eth-interface:interfaces/interface/ bandw dth’ has node-t
ype 'leaf’ but is missing the required "type field.",
"expected": "A type object with at least a 'base’ field, for exanple: {\"base\": \"uint
32\"}"
}
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