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Abst r act
G aph based Meta Schenma for coll aborative Operation
Status of This Meno

This Internet-Draft is submtted in full conformance 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 docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsoleted 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.”

This Internet-Draft will expire on 23 April 2026
Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
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 documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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and tools to
These nodel s

typically span heterogeneous technol ogi es and adm nistrative domains.

Exi sting data nodel i ng approaches,

Schena, focus primarily on syntax and validation but provide

such as YANG OpenAPI,

and JSON

limted support for collaboration and conflict-aware operations.

The Graph-based Meta Schema introduces a graph-oriented
resources and their rel ationshi ps,
form ng a know edge graph that connects data,
Thi s know edge graph provides a unified semantic | ayer

representation of

cont ext.

effectively
and operati onal

where nmachi ne and human actors can reason about dependenci es,

owner shi p,

By representing APIs and their relationships as a graph,
Schema enabl es hi gher-1evel reasoning and automation patterns such as
i mpact anal ysis, dependency tracing, and intent
provi des a foundation for agents,
i nteract consistently,

observati on,

Thi s nechani sm does not
it defines a neta-layer that
resources and relations are descri bed,
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repl ace existing nodeling | anguages; rather,
i ntegrates them and standardi zes how
|'i nked, and nanaged.
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.1

Conventions and Definitions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [RFCB174] when, and only when, they appear in al
capitals, as shown here

Ter mi nol ogy

* Resource
A distinct APl object defined by the schemn, representing an API
nmodel l ed entity using YANG openAPl, JSONScherma, ... . A resource
is identified using a unique identifier by group/version/kind. A
resource could be gl obal scoped or tenant scoped.

- Goup: Aresource group is a logical grouping of resources. It
di sanbi guates different APIs that may happen to have
identically named kinds

- Version: A resource version defines the stability of the API
and backward conpatibility guarantees

- Kind Aresource kind is the nane of the API

- Scope A resource scope defines if a resource is global or
tenant scoped.

*  Node:
A graph vertex representing a resource instance with a unique
instance api identifier using group/version/kind/ nane/(tenant)

*  Edge:
A directed rel ationship between two nodes (resource) that
expresses contai nnent, dependency, or association and the
respective constraints.

*  Meta Schemm:
A schena of schemms that describes how resources, attributes,
rel ations, and operations are defined, versioned, and conposed.

* Conflict Managenent:
Mechani sns that allow rmultiple actors (human or autonated) to
operate on shared resources safely, including field ownership,
merge rul es, and version control
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3.

Met a Schenm

The Meta Schema provides a structural and semantic |ayer that

i ntegrates existing nodeling frameworks (e.g., YANG OpenAPl, JSON
Schema) under a unified nodel. |nplenentations MAY enbed or
reference definitions fromthese sources as resources.

The Meta Schema defi nes:

1. G aph Topology how resources are linked via typed rel ations and
its constraints.

2. Schema Semantics how attributes, lists, and naps are defined,
i ncluding types, constraints and validation rul es.

3. Operational Semantics how APl operations (create, update,
del ete, apply, watch, etc.) interact with resource state.

4. User Semantics how netadata supports visualization, grouping,
and human-friendly interaction (e.g., labels, icons, colors,
cat egori es).

This integration allows a single schema definition to be reused
across APl servers, U frameworks, and automati on agents/workfl ows.

Graph based schemm
The graph nodel treats each resource as a Node and each rel ationship
as an Edge. Relationships MJST specify direction and type, and MAY
include additional attributes/constraints (e.g., cardinality,
constraints, requiredness).

Exanpl e rel ations incl ude:

* Parent/Child — hierarchical ownership

* RefersTo — | oose associati on between resources

* |Inplements — specialization or binding to another kind
*

DependsOn — operati onal dependency

Each node carries structured metadata such as | abels, annotati ons,
status, and version, allowing tools to reason about topol ogy, inpact,
and dependency chains in a consistent way.

APl operations
The Meta Schema defines conventions for APl operations acting on

resources. These conventi ons enabl e consi stent behavi or across REST,
G aph@., and stream ng interfaces
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5.1. Conflict Managenent

Resources SHOULD support field-level ownership tracking (using the
_managedFields_ in the netadata header) to all ow concurrent edits by
multiple actors. Conflicts MJUST be detectable and MAY be resol ved
usi ng nmerge policies.

5.2. Coordi nated Del eti on and Omnership
Resources MAY decl are finalizers—naned hooks that coordinate del etion
until dependent resources have conpleted their cleanup. Omnership
and rel ation semanti cs SHOULD gui de cascadi ng del et e behavi or.

5.3. Milti-Tenancy and Version Contro
A resource definition MAY declare its tenancy scope (e.g., global,
tenant). Version control netadata (e.g., generation,
resour ceVersion, branch identifiers) SHOULD be used to coordinate
changes across distributed automation systens.

5.4. Bulk and Dry-Run Operations

| mpl enent ati ons SHOULD support bul k operations (e.g., batch del ete)
and dry-run nodes to safely preview changes before applying them

5.5. Streaming and Eventing
The schema MAY decl are which resources are observabl e through event
streans (e.g., watch, subscribe) and specify their event types. This
enabl es synchroni zati on between controllers, U conponents, and
ext ernal systens.

5.6. Opaque Metadata
Resources SHOULD support extensible netadata fields such as | abels
and annotations to carry user- or systemspecific key/value pairs
wi t hout affecting core semantics.

6. Exanple schema
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api Ver si on: api ext ensi ons. c4o0. dev/vl
ki nd: Schema
met adat a:
nanme: devi ces. assets. kui d. dev
spec:
groups:
- nane: assets. kui d. dev
api s:
- resource: devices
ki nd: Devi ce
scope: tenant
ui :
cat egori es:
- assets
- devi ces
di spl ayNane: Devices
icon: XXX
order: 100
ver si ons:
- nane: vl
storage: true
attri butes
- # YANG OpenAPl, JSONSchena,
rel ati onshi ps:
- nane: parent
target:
group: | ocation. kui d. dev
version: vl
kind: Site
cardinality: one
- nane: parent
target:
group: assets. kui d. dev
version: vl
ki nd: Rack
cardinality: one

7. | ANA Consi derations
This docunment has no | ANA actions at this tine.

8. Security Considerations
Schema definitions can expose sensitive structure and netadata about
a system Inplenentations MIST ensure that access control and data
filtering mechani sms prevent unauthorized disclosure. Field

ownershi p and event streani ng MUST be authenticated and aut hori zed
according to the system s security nodel.
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