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Abstract

Thi s docunent defines a YANG data nodel to nap the network inventory
data with the topology data to forma base underlay network. The
data nodel facilitates the correlation between the |ayer (e.g., Layer
2 or Layer 3) topology information and the inventory data of the
underl ay network for better service provisioning, network maintenance
operations, and other assessnment scenari os.

Di scussi on Venues

This note is to be renoved before publishing as an RFC

Di scussion of this docunent takes place on the Network Inventory YANG
Working Group mailing list (inventory-yang@etf.org), which is
archived at https://mailarchive.ietf.org/arch/browse/inventory-yang/.

Source for this draft and an issue tracker can be found at
https://github.comietf-ivy-wy/ network-inventory-topol ogy.

Status of This Meno

\M,

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."
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This Internet-Draft will expire on 1 Septenber 2026
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Copyright (c) 2026 | 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 docunments 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
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I nt roducti on

[I-Dietf-ivy-network-inventory-yang] defines the base network
inventory nodel to aggregate the inventory data of Network El enents
(NEs). This data includes identification of these NEs and their
hardware, firmmare, and software conponents. Exanples of inventory
har dwar e conmponents coul d be rack, shelf, slot, board, or physica
port. Exanples of inventory software conmponents could be platform
Operating System (0S), software-nodul es, bios, or boot-I| oader
[I-D.ietf-ivy-network-inventory-software].

In order to ease navigation from(or to) inventory and network
topol ogi es, this docunent extends the network topol ogy data nodel

[ RFC8345] for network inventory mapping: "ietf-network-inventory-
topol ogy" (Section 5). This data nodel provides a mechanismfor the
correlation with existing network and topol ogy data nodels, such as
"A YANG Network Data Mddel for Service Attachnent Points (SAPs)"

[ RFC9408], "A YANG Data Model for Layer 2 Network Topol ogi es"

[ RFC8944], and "A YANG Data Mddel for Layer 3 Topol ogi es" [ RFC8346].

Simlar to the base inventory data node
[I-D.ietf-ivy-network-inventory-yang], the network inventory topol ogy
does not nake any assunption about involved NEs and their roles in
topol ogies. As such, the mappi ng nodel can be applied i ndependent of
the network type (optical |ocal |oops, access network, core network,
etc.) and application

Editorial Note (To be renmpved by RFC Editor)

Note to the RFC Editor: This section is to be renoved prior to
publi cati on.

Thi s docunent contains pl acehol der val ues that need to be repl aced
with finalized values at the tinme of publication. This note
summari zes all of the substitutions that are needed.

Pl ease apply the follow ng replacenments:

*  XXXX --> the assigned RFC nunber for this I-D

*  AAAA --> the assigned RFC nunber for
[I-D.ietf-ivy-network-inventory-yang]

Conventions and Definitions

The neanings of the synbols in the YANG tree diagrans are defined in
[ RFC8340] .
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Thi s docunment uses terns defined in
[I-D.ietf-ivy-network-inventory-yang].

Sanpl e Use Cases of the Data Model
Det erm ne Avail abl e Resources of Service Attachnent Points (SAPs)

The inventory topol ogy data nodel can be used as a basis for
correlating underlay information, such as physical port conponents.
Figure 1 exenplifies this usage.

During service provisioning, to check avail abl e physical port
resources, the SAPs information can be associated with the underl ay
inventory information and interface information associated with the

i nventory topol ogy, e.g., "parent-term nation-point” of SAP Mdel can
be associated with the "port-conponent-ref” of the inventory topol ogy
data nodel, which can be used to check the availability and capacity
of physical ports.

Customer Service Mdels |
(e.g., L3SM L2SM |

R R +
| Service |
| Orchestration |
+o-m - - S R +
SAP Net wor k Model | | I'nventory Topol ogy Model
S S +
| Net wor k |
| Controller |
S SRR S SRR +
o e e e e oo s I+ --------------------- +
| Net wor k |
o e e e e e e e e e e e e e e e e e e e e e emaeao - +

Figure 1: An Exanpl e Usage of Network |Inventory Topol ogy

3.2. "Wiat-if" Scenarios

\M,

[I-Dirtf-nnrg-network-digital-tw n-arch] defines Network Digital
Twin (NDT) as a virtual representation of the physical network. Such
representation is meant to be used to anal yze, diagnose, enul ate, and
then manage the physical network based on data, nodels, and

i nterfaces.
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[1-D.ietf-nnmop-simp-concept] defines Service and Infrastructure Maps
(SIMAP) as an abstraction nodel that provides a unified view of both
service and infrastructure information, enabling correl ati on between
service requirenments and underlying resource capabilities.

Both architectures require accurate nmappi ng between | ogi cal network
topol ogy and physical inventory as a foundational data |ayer. This
model provides the essential physical resource information to such
systens, enabling themto performaccurate "what-if" analysis (e.qg.,
i mpact prediction of hardware EOQL, path re-optim zation under
resource constraints, service availability assessnent).

4. Module Tree Structure

An overview of the structure of the
nmodul e is shown in Figure 2.

i etf-network-inventory-topol ogy"

modul e: ietf-network-inventory-topol ogy
augnment / nw net wor ks/ nw. net wor k/ hw. node:
+--rw i nventory-mappi ng-attributes
+--rw ne-ref? nwi : ne-r ef
augnent /nw. net wor ks/ nw. net wor k/ nt: | i nk:
+--rw inventory-nmappi ng-attributes
+--rw link-type? string
augment / nw: net wor ks/ nw. net wor k/ nw. node/ nt: t ermi nati on- poi nt:
+--rw i nventory-mappi ng-attributes
+--rw ne-ref? nwi : ne-r ef
+--rw port-ref? | eaf r ef
+--r0 port-breakout!
+--ro breakout-channel * [channel -id]
+--ro channel -id uintl16

Figure 2: The Structure of the Network Inventory Mapping Data Mde
The nodul e defines two features "inventory-to-topol ogy-navi gate" and
"t opol ogy-to-inventory-navigate" to control the navigation direction
(fromtopology to inventory and vice versa).

The nodul e augnents the "ietf-network-topol ogy" nodul e as foll ows:

* |Inventory mapping attributes for nodes, |inks, and term nation
poi nts: The correspondi ng contai ners augnents the topol ogy nodul e
with the references to the base network inventory
The inventory topol ogy nodel associates inventory data with

overlay topologies. It can be used as the "supporting-networks"
of SAP, Layer 2, or Layer 3 topol ogies.
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Li nk Ext ensi ons

Thi s docunent adds a |ightweight "link-type" leaf to the topol ogy

I'ink mappi ng to enabl e basic physical nedia classification

* "link-type" A string indicating the link nedia type, such as
"copper", "fiber", or "coax". For wreless media, values such as
"m crowave", or "wifi" may be used

The "link-type" serves as a |ightweight discrinmnator that guides to

the appropriate specialized inventory nodel for detailed resource
informati on. For exanple, wired nedia (fiber, copper) typically
reference a passive network inventory nodel, such as the one defined
in [I-D.ygb-ivy-passive-network-inventory].

Port - Breakout Capability

H gh-density Ethernet ports (e.g., 400 Gb/s DR4) can be split into
mul ti pl e i ndependent | ower-speed channels. The breakout channels
represent the intrinsic capability of the port to be partitioned,
regardl ess of whether the port is currently configured as a trunk or
as a breakout port.

A trunk port is associated with exactly one physical interface. A

breakout port is a port that is deconposed into two or nore physica
interfaces; those interfaces may run at the sane or different speeds
and may consune the sane or a different nunber of breakout channels.

The container "port-breakout" is added under the term nation-point
augnentation. It lists the |ogical channels into which the single
physi cal port can be divided. Only term nation-points whose parent
port is breakout-capable need to instantiate the container; otherw se
the container is omtted, keeping the topol ogy nodel minimal for the
comon non- br eakout case.

Br eakout channel is an atonic resource el enment obtai ned by
partitioning a breakout port. One physical interface may be
associated with one or nore breakout channels, but one breakout
channel MJUST NOT be associated with nmore than one physical interface.
Appendi x B provi des exanpl e configurations.

It is assuned that a port which supports breakout can be configured
either as a trunk port or as a breakout port. Interface
channel i sation (e.g., VLAN sub-interfaces) is outside the scope of
this docunment and is addressed by the Layer 2 network topol ogy node
[ RFC8944] .
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5. Network Inventory Topol ogy YANG Modul e
Thi s nodul e augnments the Network Topol ogy [ RFC8345].

This nodul e i nports the base network inventory
[1-D.ietf-ivy-network-inventory-yang].

February 2026

<CODE BEG NS> file "ietf-network-inventory-topol ogy@026-02-28. yang"

modul e i etf-network-inventory-topol ogy {
yang-version 1.1;
namespace

"urn:ietf:parans: xm:ns:yang:ietf-network-inventory-topol ogy";

prefix nwit;

import ietf-network {

prefix nw
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es,
Section 4.1";
}
i mport ietf-network-topol ogy {
prefix nt;
reference
"RFC 8345: A YANG Data Model for Network Topol ogi es,
Section 4.2";
}
import ietf-network-inventory {
prefix nw ;
ref erence
"RFC AAAA: A YANG Data Model for Network Inventory"
}

organi zati on

"I ETF Network Inventory YANG (ivy) Wrking G oup”

cont act

"WG Web: <https://datatracker.ietf.org/wg/ivy>

WG List: 1VY <mailto:inventory-yang@etf.org>

Editor: Bo Wi
<l ana. wbo@uawei . conm>
Edi tor: Mhaned Boucadair
<nohaned. boucadai r @r ange. conp
Aut hor: Cheng Zhou
<zhouchengyj y@hi nanobi | e. con®
Author: Qn Wi
<bi || . wu@wuawei . coms";
description

"Thi s YANG nodul e defi nes a YANG nodul e for network

Wi, et al. Expires 1 Septenber 2026
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t opol ogy and inventory mappi ng.

Copyright (c) 2026 | ETF Trust and the persons identified
as authors of the code. Al rights reserved.

Redi stribution and use in source and binary forms, with
or without nodification, is permtted pursuant to, and
subject to the license ternms contained in, the Revised
BSD License set forth in Section 4.c of the | ETF Trust’s
Legal Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info).

Al'l revisions of |IETF and | ANA published nodul es can be found
at the YANG Paraneters registry group
(https://ww i ana. or g/ assi gnnent s/ yang- par anet ers) .

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full legal notices.";

revisi on 2026-02-28 {
description
“Initial revision.";

reference
"RFC XXXX: A Network Data Mddel for |Inventory Topol ogy
Mappi ng";
}
/1 G oupings

/1 Node Grouping with 1:1 nmapping to NE

groupi ng node-inventory-mappi ng-attributes {
description
"Attributes for mapping a topology node to a Network El enent
(NE) in the physical inventory.";
contai ner inventory-nmapping-attributes {
description
"Container for inventory mapping attributes of a node.";
| eaf ne-ref {
type nw : ne-ref;
description
"Reference to the NE in the inventory that corresponds to
this topol ogy node.

This reference establishes a 1:1 mappi ng between the
| ogi cal node and its physical NE ";

Wi, et al. Expires 1 Septenber 2026 [ Page 8]
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[l TP Grouping with 1:1 mapping to physical port

groupi ng tp-inventory-mappi ng-attributes {
description
"Attributes for mapping a topology ternination point (TP)
to a physical port in the network inventory.";
cont ai ner inventory-mappi ng-attributes {
description
"Container for inventory mapping attributes of a TP.";
uses nwi : port-ref {
refine "port-ref" {
description
"Reference to the physical port conponent in the
network inventory. This reference establishes a 1:1
mappi ng between the logical TP and its physical port
conponent . ";

}

}
/'l breakout channels (Iightweight, per physical port)
cont ai ner port-breakout {
presence "I ndicates the port supports channel breakout.";
config fal se;
description
"Breakout capability of the physical port represented by
this TP. One TP nmaps to one physical port; channels are
listed here. This container is present only when the
under | yi ng hardware supports partitioning the port into
mul ti pl e i ndependent channels (e.g., 400G to 4x100G.";
i st breakout-channel {
key "channel -i d";
description
"Li st of breakout channels available on this port.
Each entry represents an i ndependent |ane or sub-port
that can be used for channelized interfaces.";
| eaf channel -id {
type uint 16;
description
"Unique identifier for the breakout channel within the
scope of the parent port.";

} /1 breakout-channel
} /1 port-breakout

}
}

/1 Link Gouping wth placeholder for future augunentation

groupi ng |ink-inventory-mappi ng-attributes {

Wi, et al. Expires 1 Septenber 2026 [ Page 9]
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description
"Attributes for classifying |ink nedia type.
Detailed inventory reference is intentionally omtted from

this nodel; inplenmentations should use the appropriate
speci al i zed i nventory nodul es based on the indicated
link-type.";

cont ai ner inventory-mappi ng-attributes {
description
"Container for inventory-related attributes of a link

Thi s contai ner provides |ightweight nedia classification
The link-type indicates which specialized inventory nodel
contains detailed resource information:

- Wred nedia (fiber, copper): passive network inventory
- Wreless nedia (mcrowave, W-Fi): wireless-specific
i nventory

Detailed inventory references may be added in future
nmodul es. ";
| eaf link-type {
type string;
description
"Classification of the link nmedia type at the topol ogy
| ayer. Exanpl e val ues include 'copper’, ’'fiber’,
"mcrowave’, or 'wifi’'.";
}
}
}

/!l Main bl ocks

augrment "/ nw networ ks/ nw. net wor k/ nw. node" {
description
"Augnents the network topology node with inventory napping
attributes. This enables correlation between the |ogical node
and its physical network element.";
uses node-i nventory-mappi ng-attributes;

}

augnment "/ nw networ ks/ nw. net wor k/ nt: link" {
description
"Augnents the network topology link with inventory-rel ated
attributes.”;
uses |ink-inventory-mappi ng-attributes;

}

augnment "/ nw networ ks/ nw. net wor k/ nw. node/ nt:termninati on-point" {

Wi, et al. Expires 1 Septenber 2026 [ Page 10]
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description
"Augnents the TP with inventory mapping attributes for
physi cal port correl ation and breakout capability reporting.”;
uses tp-inventory-mappi ng-attri butes;

}

}
<CODE ENDS>

6. Operational Considerations
Thi s nodel enables a network controller to report discovered network
topol ogy and inventory information. Autonatic discovery serves as
the primary mechanism wth selective configuration capabilities
provi ded for scenarios where discovery is not feasible.
For typical operations such as service provisioning and network
pl anni ng, the nodel offers read-only query access to authoritative
mappi ngs between | ogi cal topol ogy and physical inventory. The
i nventory-mappi ng-attri butes containers are defined as read-wite
(config true) to accommpdat e cases where automatic di scovery is not
possi bl e, including:

* Custoner-prem ses equi prent (CPE) outside the operator’s
managenent domai n

* Leased lines and third-party transport resources
* Planned or hypothetical resources for future depl oynent

In these cases, the operator nmanually configures the mapping to
mai ntai n accurate topol ogy-to-inventory correl ation.

The foll owi ng nodes are read-only (config fal se) as they represent
har dwar e- det ermi ned state:

port-breakout: Hardware capability determ ned by physical port
characteristics

7. Security Considerations

This section is nodeled after the tenplate described in Section 3.7
of [I-D.ietf-netnod-rfc8407bis].

Wi, et al. Expires 1 Septenber 2026 [ Page 11]
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\M,

The "ietf-network-inventory-topol ogy" YANG nodul e defines a data
model that is designed to be accessed via YANG based managenent
protocol s, such as NETCONF [ RFC6241] and RESTCONF [ RFC8040]. These
YANG- based managenent (1) have to use a secure transport |layer (e.g.,
SSH [ RFC4252], TLS [RFCB446], and QU C {{?RFC9000]) and (2) have to
use mutual authentication

The Network Configuration Access Control Mdel (NACM [RFC8341]
provi des the means to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

There are a nunber of data nodes defined in this YANG nodul e that are
witable/creatable/deletable (i.e., "config true", which is the
default). Al witable data nodes are likely to be sensitive or

vul nerabl e in sone network environnents. Wite operations (e.g.,
edit-config) and del ete operations to these data nodes w thout proper
protection or authentication can have a negative effect on network
operations. The follow ng subtrees and data nodes have particul ar
sensitivities/vulnerabilities:

"ne-ref’, "port-ref’, 'link-type : These nodes are sensitive as they
establish the mappi ng between | ogical topology and physica
inventory. Unauthorized nodification could |lead to incorrect
resource allocation or service disruption

Sone of the readable data nodes in this YANG nodul e may be consi dered
sensitive or vulnerable in sone network environments. It is thus
important to control read access (e.g., via get, get-config, or
notification) to these data nodes. Specifically, the follow ng
subtrees and data nodes have particular sensitivities/

vul nerabilities:

"ne-ref’: The references may be used to track the set of network
el ements. Wile read-only, they may reveal network infrastructure
details.

"port-breakout’: This node exposes hardware capabilities.

| ANA Consi der ati ons

I ANA is requested to register the following URI in the
subregistry within the "I ETF XM. Regi stry" [ RFC3688]:

ns

URI: wurn:ietf:params:xm:ns:yang:ietf-network-inventory-topol ogy
Regi strant Contact: The |ESG
XM.: N A; the requested URI is an XM. nanmespace.

et al. Expires 1 Septenber 2026 [ Page 12]



I nternet-Draft I nventory Topol ogy Mappi ng February 2026

I ANA is requested to register the following YANG nodul e in the "YANG
Modul e Nanmes" registry [ RFC6020] within the "YANG Paraneters"”
registry group:

Nane: ietf-network-inventory-topol ogy

Nanespace: urn:ietf:params: xm:ns:yang:ietf-network-inventory-topol ogy
Prefix: nwt

Mai nt ai ned by | ANA? N

Ref erence: RFC XXXX
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Appendi x A.  "link-type" Usage Exanples

\M,

Thi s appendi x provi des exanples illustrating the usage of the Iink-
type data node.

Scenario: Device SW1 and device SW2 are directly connected by a
fiber.

Physi cal topol ogy:

Foommaoo + Foommaoo +

| | o | |

| [ SW ]_] +========= fjber |ink ===============+ [ SW 2] |
| |

Fommmeao + Fommmeao +

Key parts of the JSON exanple is as foll ows:
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{
"ietf-network: networks": {
"network": [
"network-id": "canpus-topol ogy",
"node": |
"node-id": "SW1",
"ietf-network-inventory-topol ogy:inventory-mapping-attributes”: {
"ne-ref": "NE- SW"
}1
"ietf-network-topology:termnation-point": [
"tp-id": "TP-SW-P1",
"ietf-network-inventory-topol ogy:inventory-mapping-attributes”: ({
"ne-ref": "NE-SW",
"port-ref": "/nw :network-inventory/nw :network-el enent s/ nw : net work- el
enment [ ne-i d=" NE- SWL' ]/ nwi : conponent s/ nwi : conponent [ conponent -i d="eth-port-1"]"
}
]
}1
{ .
"node-id": "SW2",
"ietf-network-inventory-topol ogy:inventory-nmapping-attributes": {
"ne-ref": "NE-SW2"
| et f-network-topol ogy:term nation-point": [
"tp-id": "TP-SW2-P1",
"ietf-network-inventory-topol ogy:inventory-nmapping-attributes": {
"ne-ref": "NE-SW2",
"port-ref": "/nw :network-inventory/nw :network-el enent s/ nw : net wor k- el
ement [ ne-i d=" NE- SW2’' ]/ nwi : conponent s/ nwi : conponent [ conponent -id="eth-port-1"]"
}
]
}
| et f-network-topol ogy: link": [
{
"link-id": "Link-SW-Sw",
"source": {
"source-node": "SW1",
"source-tp": "TP- SW-P1"
}1
"destination": {
"dest-node": "SW2",
"dest-tp": "TP-SW2-P1"
}1
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"ietf-network-inventory-topol ogy:inventory-nmappi ng-attributes":

"l'ink-type": "fiber"

Appendi x B. JSON Exanpl e of an MPO Breakout - Channel Port

Thi s appendi x provides an exanple of a 400 Go/s DR4 port that is
physically inplemented as four independent 100 Go/s | anes (an MPO
breakout). The |lanes are exposed as breakout-channel entries so that
the port can later be configured as either a single 400G trunk or
four 100G breakout interfaces. The instance data bel ow shows the

m ni mal JSON encodi ng [ RFC7951] of the "port-breakout" container for
this port.
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====—===—=—===—==== NOTE: '\’ |i ne \Nrapp| ng per RFC 8792 ================

{
"i et f-network-topol ogy: networks": {
"network": [
"network-id": "exanpl e:underl ay-topol ogy-400g",
"node": |
"node-id": "exanple:nl",
"term nation-point": [
"tp-id": "exanpl e:400g-1/0/1",
"ietf-network-inventory-topol ogy:inventory-nmappi ng-\
attributes”: {
"ne-ref": "exanple: NE-1",
"port-ref": "exanple:port-1",
"port-breakout": {
"br eakout - channel ": [
{ "channel -id": 1},
{ "channel -id": 2},
{ "channel-id": 3},
{ "channel-id": 4}
]
}
}
}
]
}
]
}
]
}
}
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