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Abst ract

Thi s docunent defines a base YANG data nodel for reporting network

inventory. The scope of this base nodel is set to be application-

and technol ogy-agnostic. The base data nodel can be augnented with
application- and technol ogy-specific details.

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

The | atest revision of this draft can be found at https://ietf-ivy-
wg. gi t hub. i o/ networ k-i nventory-yang/draft-ietf-ivy-network-inventory-
yang. htm . Status information for this docunent nmay be found at
https://datatracker.ietf.org/doc/draft-ietf-ivy-network-inventory-
yang/ .

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

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/.
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I ntroduction

Thi s docunent defines a base YANG data nodel for reporting network
inventory that is application- and technol ogy-agnostic. The base
data nodel can be augnmented to describe application- and technol ogy-
specific information. Please note that the usage of term "network
inventory", in the context of this docunment, is to indicate that it
i s describing "network-w de" scope inventory information.

Network Inventory is a collection of data for network devices and
their conponents managed by a specific nmanagenent system

Net wor k i nventory nmanagenent is a fundanental functional block in the
overal | network managenent whi ch was specified many years ago.

Net work i nventory nmanagenent is a critical conponent of network
managenment for ensuring that the network is well-planned (e.g.,
identify assets to upgrade or to deconmm ssion), remains healthy
(e.g., auditing to identify faulty elenents), and is maintained
appropriately to neet the performance objectives. Also, network

i nventory nmanagenent allows operators to keep track of which devices
are deployed in their networks, including rel evant enbedded software
and hardware ver si ons.

Exposi ng standard interfaces to retrieve network el enents
capabilities as maintained in an inventory are key enablers for many
applications. For exanple, [I-D.ietf-teas-actn-poi-applicability]
identifies a gap about the | ack of YANG data nodels that could be
used at Abstraction and Control of TE Networks (ACTN) Milti-Domain
Servi ce Coordi nator-Provisioning Network Controller Interface (MPI)
|l evel to report whole or partial network hardware inventory
informati on available at domain controller |evel towards upper |ayer
systens (e.g., Multi-Donmain Service Coordinator (MDSC) or Operations
Support Systens (OSS) |ayers).
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It is key for operators to coordinate with the industry towards the
use of a standard YANG data nodel for Network Inventory data instead
of using vendors’ proprietary APIs.

[ RFC8348] defines a YANG data nodel for the nanagenent of the
hardware on a single server and therefore it is nore applicable to
the domain controller towards the network el enents rather than at the
nort hbound interface of a network controller (e.g., toward an
application or another hierarchical network controller). However,
the YANG data nodel defined in [ RFC8348] has been used as a reference
for defining the YANG network inventory data nodel presented in this
docunent .

Per the definition of [RFC8309] and [ RFC8969], the YANG data nodel
defined in [ RFC8348] is a device nodel while the YANG data node
defined in this docunent is a network nodel

Thi s docunent defines one YANG nodul e "ietf-network-inventory" in
Section 5.

Thi s base data nmodel is application- and technol ogy-agnostic (that

is, valid for IP/MPLS, optical, and m crowave networks as well as
optical local |oops, access networks, core networks, data centers,
etc.) and can be augnmented to include required application- and
technol ogy-specific inventory details together with specific hardware
or software conponent’s attributes.

The YANG data nodel defined in the docunent is scoped to cover the
conmon use cases for Inventory but at network-w de | evel, covering
bot h hardware and base software information.

The YANG data nodel defined in this docunent conforns to the Network
Management Datastore Architecture [ RFC8342].

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 foll ow ng repl acenents:

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

et al. Expi res 25 June 2026 [ Page 4]
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2. Term nol ogy and Notations

2.1. Requirements Notations
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 all
capital s, as shown here

2.2. Term nol ogy

The following terns are defined in [ RFC7950] and are not redefined

her e:
*  server
* augnent

* data nodel
* data node

The following terns are defined in [ RFC6241] and are not redefined
her e:

* state data

The following terns are defined in [ RFC8453] and are not redefined
her e:

* Abstraction and Control of TE Networks (ACTN)

* Milti-Domain Service Coordi nator (MDSC)

* Provisioning Network Controller (PNC

* MDSC-PNC Interface (MPI)

The following terns are defined in the description statenents of the
correspondi ng YANG identities, defined in [I ANA HW YANG, and are not
redefined here:

*  backpl ane

* battery

*  cpu

Yu, et al. Expi res 25 June 2026 [ Page 5]
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* fan

*  npodul e

*  power supply

* sensor

* stack

* storage device

Al so, the document nakes use of the follow ng terns:

Chassis: A field replaceable equipnment with a particular structura
format and di nensions. A chassis can, but does not need to,

i ncl ude spaces (called slots) to take cards.

El sewhere, a chassis can be called shelf, sub-rack, stand-alone
unit, etc.

Port: A conponent where networking traffic can be received and/or
transmtted, e.g., by attaching networking cables.

In case of pluggable ports, the port may be enpty when no
pl uggabl e nodul e i s plugged in.

Network Inventory: A collection of data for network el ements and
their conponents wth network-w de scope, nmanaged by a specific
managenent system

Physi cal Network Element: An inplementation or application specific
group of conponents (e.g., hardware conponents)

Net work El ement: The generalization of the physical network el enent
definition.

Har dwar e Component: The generalization of the hardware conponents
defined in [I ANA_ HW YANG (e.g., backplane, battery, container,
central processing unit (CPU), chassis, fan, nodule, port, power
supply, sensor, stack, and storage device conponents).

The list of hardware conmponents can be extended in future versions
of [IANA ENTITY_MB] (and, consequently, of ([1ANA_HW YANG ).

Conponent: The generalization of the hardware conponent definition

to include other inventory objects which can be nmanaged, from an
i nventory perspective, |ike hardware conponents.

et al. Expi res 25 June 2026 [ Page 6]
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Card: A pluggable equipnment with a particular structural format and
di mensi ons which can be inserted into one or nore slots (or sub-
slots). A card can have spaces (called sub-slots) to take other
cards.

El sewhere, a card can be called board, nodule, circuit pack, etc.

Slot: A space in a chassis that can be equi pped with one card, which
may be chosen froma limted range of types of cards. A slot can
be subdivided into snmaller spaces that can also be part of a Card
(call ed sub-slots).

Contai ner: A hardware conponent class that is capable of containing
one or nore renovabl e physical entities (e.g., a slot in a chassis
is containing a board).

2.3. Tree Diagrans

The neani ngs of the synbols in the YANG tree diagrans are defined in
[ RFC8340] .

2.4. YANG Prefixes

Table 1 list the prefixes of the nobdules that are used in this

docunent .

[ ettty —p————————————(——(—(————_ Ll —p——_———r L
| Prefix | YANG Mddul e | Reference |
[ ety sty e ey
| inet | ietf-inet-types | Section 4 of [RFC6991]

Fommmaa - T T +
| yang | ietf-yang-types | Section 3 of [RFC6991]

Fomm oo o e e e e e e e e oo o - o e e e e e e e e oo o - +
| ianahw | iana-hardware | [ ANA_HW YANG |
S I e e +
| nwi | ietf-network-inventory | RFC XXXX |
Fommmaa - T T +

Table 1: Prefixes and correspondi ng YANG nodul es
2.5. Artwork folding
Thi s docunent uses artwork fol ding [ RFC8792] for better formatting.
3. YANG Data Mdel for Network Inventory Overview

The base network inventory nodel, defined in this docunment, provides
a list of network el enments and of network el enent conponents.
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The network-inventory top | evel container has been defined to support
reporting other types of network inventory objects, besides the
network el ements and network el ement conponents.

These additional types of network inventory objects can be defined,
together with the associ ated YANG data nodel and the rationale for
managi ng them as part of the network inventory, in other docunents
provi di ng application- and technol ogy-specific conpani on augnmentation
data nodel s, such as [I-D.ietf-ivy-network-inventory-|ocation].

The network el ement definition is generalized to support physica
network el ements and ot her types of conponents’ groups that can be
managed as physical network el enents froman inventory perspective.

Physi cal network el ements are usually devices such as hosts,
gateways, termnal servers, and the |like, which have managenent
agents responsi ble for perform ng the network managenent functions
requested by the network managenent stations ([ RFC1157]).

The "ne-type" is defined as a YANG identity to describe the type of
the network el enment. This docunent defines only the "physical -
net wor k-el ement" identity.

O her types of network el ements can be defined in other docunents,
together with the associated YANG identity and the rationale for
managi ng them as network el enents froman inventory perspective

The conponent definition is also generalized to support any types of
conponent inventory objects that can be nanaged as hardware
conponents froman inventory perspective.

The data nodel for conmponents defined in this docunment uses a list of
components within each network el ement.

D fferent types of conponents can be distingui shed by the class of
component. The conponent "class" is defined as a uni on between the
hardware cl ass identity, defined in "iana-hardware", and the "non-
hardware" identity, defined in this docunent.

O her types of conponents can be defined in other docunents, together
with the associated YANG identity and the rationale for nmanagi ng them
as conponents from an inventory perspective.

The identity definition of additional types of "ne-type" and "non-
hardware" identity of conponent are outside the scope of this
docunent and could be defined in application- and technol ogy-specific
conpani on augnent ati on data nodel s, such as
[1-D.ietf-ivy-network-inventory-software].

et al. Expi res 25 June 2026 [ Page 8]



I nt

3. 1.

3. 1.

Yu,

ernet-Draft Net work I nventory YANG Decenber 2025

In [ RFC8348], rack, chassis, slot, sub-slot, board and port are
defined as conponents of network elements with generic attributes.

Wil e [ RFC8348] is used to manage the hardware of a single server
(e.g., a network elenent), the Network Inventory YANG data nodel is
used to retrieve the base inventory infornmation that a controller

di scovers fromall the network el ements with network-w de scope under
its control

However, the YANG data nodel defined in [RFC8348] has been used as a
reference for defining the YANG network inventory data nodel. This
approach can sinplify the inplenentation of this inventory nodel when
the controller uses the YANG data nodel defined in [RFC8348] to
retrieve the hardware fromthe network el enments under its control

Conmon attributes for inventory object

For all the inventory objects, there are sonme common attributes, such
as:

uuid: The Universally Unique Identifier (UU D) of the inventory
obj ect, assigned by the server. Such identifiers are wdely
i mpl emented with systens and guaranteed to be gl obal |y uni que.

nane: A human-interpretable |abel of the inventory object, provided
by a network operator or by the server. |1t could also be present
on a G aphical User Interface (GU ).

alias: A human-interpretable |abel of the inventory object, provided
by a network operator. It could also be present on a GUJI instead
as well as the nane.

description: A human-interpretable description of the inventory
obj ect, provided by a network operator or by the server. The
description provides nore detailed information to pronpt users
when perforning nmai ntenance operations etc.

1. Common attributes for network el ements and conponents

To be consistent with the conponent definition, sonme of the
attributes defined in [ RFC8348] for conponents are reused for network
el ements, such as:

nf g- name: The nane of the manufacturer of the entity (conponent or
networ k el ement).

product -nane: The vendor-specific and human-interpretable string
describing the entity (conponent or network el ement) type.

et al. Expi res 25 June 2026 [ Page 9]
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It is expected that vendors assign unique product nanes to
different entities within the scope of the vendor.

O her software-related attributes are defined in Section 3.3.2 and
applicable to network el enents and conponents.

Net wor k El enent

In addition to the common attri butes defined for network el enents and
conmponents in Section 3.1, the following attributes are defined for
the network el enents:

ne-id: The identifier that uniquely identifies the network el ement
(NE) within the network, assigned by the server since the network
el ements cannot guarantee that their local identifier is unique
wi thin the network

The ne-id shoul d be assigned such that the sane network el enent
will always be identified through the sane identifier, even if the
networ k el ements get di sconnected fromthe network controller.
Mechani sns to ensure this (e.g., checking the nfg-nane, product-
nane, managenent | P address, physical |ocation) are inplenmentation
specific and outside the scope of standardization

ne-type: The type of network elenent (e.g., physical network
element). See Section 3 for the definition of NE types.

product-rev: A vendor-specific product revision string for the
net wor k- el enent .

Conponent s

The YANG data nodel for network inventory mainly follows the sane
approach of [RFC8348] and reports the network hardware inventory as a
list of conponents with different types (e.g., chassis, nodule, and
port).

In addition to the conmon attributes defined for network el ements and
components in Section 3.1, the following attributes are defined for
t he conponents:

conponent-id: The identifier that uniquely identifies the conponent
within the NE. It can be assigned by the NE or by the server.

class: The type of conponent (e.g., chassis, nodule, port). See
Section 3 for the definition of conponent types.

hardware-rev: The vendor-specific hardware revision string for the

et al. Expi res 25 June 2026 [ Page 10]
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conponent .

The preferred value is the hardware revision identifier actually
printed on the conponent itself (if present).

nfg-date: The date of manufacturing of the conponent.
part-nunber: The vendor-specific part nunber of the component type.

It is expected that vendors assign unique part nunbers to
di fferent conponent types within the scope of the vendor

serial -nunmber: The vendor-specific serial number of the conponent
i nst ance.

It is expected that vendors assign unique serial nunbers to
di fferent conponent instances at |east within the scope of the
part - nunber.

asset-id: An asset tracking identifier for the conponent, provided
by a network operator.

is-fru: Indicates whether or not a conponent is considered a 'field-
replaceable unit’ by the vendor.

For state data like "adm n-state", "oper-state", and so on, this
docunent considers that they are related to device hardware
managenent, not network inventory. Therefore, they are outside of
the scope of this docunment. Sanme for the sensor-data, they should be
defined in some other performance nonitoring data nodels instead of
the inventory data nodel

1. Hardware Conponents

Based on TMF classification in [ TM-_SD2-20], hardware conponents can
be divided into two groups, hol der group and equi prent group. The
hol der group contains rack, chassis, slot, sub-slot while the

equi prent group contai ns network-el ement, board and port.

See {port-exampl es}, {multi-chassis-exanples}, and {non-nodul ar-
exanpl es} for concrete hardware conmponent exanpl es.

Figure 1 describes the relationship between typical inventory objects
in a physical network el enent.

et al. Expi res 25 June 2026 [ Page 11]



I nternet-Draft Net work I nventory YANG Decenber 2025

dememmememeeaaaas +
| network el enent |
o e e e oo +
|
| |
| |
[11: M
| |
| |
I
\/
. +
| chassis/ |---+
| sub-chassis |<--]|
S +
|
1: N | 1: M
[T [
\/ \/
S + N +
+--- sl ot | | board |
| -->] /sub-slot | | |
. + S +
| |
|]21:N
\/
R +
| port |
S +

Figure 1: Rel ationship between typical inventory objects in
physi cal network el enents

The "iana-hardware" nodule [1 ANA HW YANG defines YANG identities for
the hardware conponent types in the | ANA-nmi ntai ned "I ANA- ENTI TY-M B"
registry

Sone of the definitions taken from[RFC3348] are based on the ENTITY-
M B [ RFC6933] .

Additional attributes of specific hardware, such as CPU, storage,
port, or power supply are defined in the hardware extension

3.3.2. Software Conponents
Each instance of a network el enment or a conponent includes its own

"software-rev" |ist which provides basic software attributes for each
entity (network el ement and conponent).

Yu, et al. Expi res 25 June 2026 [ Page 12]
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The scope of the list is to provide informati on about the software
modul es configured to be active on the related entity.

The nodel supports scenarios where nmultiple software nodul es can be
configured to be active on the entity. For exanple, on a network

el ement an Operating System and an Application software nodul es can
be configured to be active; in the same way, on a conponent like a
circuit pack a boot-loader, a firmvare and one or nore FPGA software
modul es can be configured to be active

For each software nodul e, configured to be active, the nane and
version information i s provided.

The management of inactive/standby software nodul es and of the

sof tware upgrade or downgrade life-cycle are outside the scope of the
base inventory nodel and can be addressed in other nodels which
augnent the base inventory nodel such as the nodel under definition
in[l-Dietf-ivy-network-inventory-software].

The software and hardware components share the sanme attributes of the
component and have simlar replaceabl e requirenents. Generally, the
device al so has other software data, for exanple, one or nore
software patch i nformation.

The software components lifecycle (like activation, deactivation,
installation, storage, renoval, etc.) is outside the scope of this
docunent and defined in other docunments such as
[I-D.ietf-ivy-network-inventory-software].

3.4. Changes Since RFC 8348

Thi s docunent re-defines sone attributes listed in [RFC8348], based
on sone integration experience for network inventory data.

3.4.1. Part Nunber
According to the description in [RFC8348], the attribute named
"nodel - nane" under the conponent, is preferred to have a custoner-
vi sible part nunber value. "Mdel-nane" is not straightforward to
under stand and we suggest to renane it as "part-nunber" directly.
3.4.2. Conponent identifiers
There are sone use cases where the name of the conmponents are

assi gned and changed by the operator. |In these cases, the assigned
nanes are al so not guaranteed to be al ways uni que.

Yu, et al. Expi res 25 June 2026 [ Page 13]
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In order to support these use cases, this nodel is not aligned with
[ RFC8348] in defining the conponent nanme as the key for the component
l'ist.

Instead the nane is defined as an optional attribute and the

conmponent-id is defined as the key for the conponent list (in

alignment with the approach followed for the network-el enent list).
Network I nventory Tree Di agram

Figure 2 shows the tree diagram of the YANG data nodel defined in
nmodul e "ietf-network-inventory" (Section 5).

et al. Expi res 25 June 2026 [ Page 14]
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modul e: i etf-network-inventory
+--ro network-inventory
+--ro network-el enents
+--r0 network-el enent* [ne-id]

+--ro0 ne-id string
+--1r0 ne-type? i dentityref
+--ro0 uui d? yang: uui d
+--ro name? string
+--ro alias? string
+--ro description? string
+--ro software-rev* [nane]

| +--ro name string

| +--rorevision? string
| +--ro patch* [revision]

| +--1r0 revision string
+--ro nfg-nane? string
+--ro0 product-nanme? string
+--ro product-rev? string

+--1r0 conponents
+--ro0 component* [conponent-i d]

+--ro component-id string
+--ro class uni on
+--r0 uui d? yang: uui d
+--ro0 name? string
+--ro alias? string
+--ro description? string
+--ro software-rev* [nane]

| +--ro nane string

| +--ro revision? string
| +--ro patch* [revision]

| +--ro0 revision string

+--ro nfg-nane? string

+--ro product-name? string

+--ro0 hardware-rev? string

+--ro nfg-date? yang: date-and-ti ne
+--ro part-nunber? string

+--ro serial -nunber? string

+--ro asset-id? string

+--ro is-fru? bool ean

+--ro uri* inet:uri

+--ro parent*

| -> ../../component/conponent-id
+--ro parent-rel-pos? i nt32

+--ro0 is-main? bool ean

Figure 2: Network inventory tree diagram
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5. YANG Data Mdel for Network Inventory

<CODE BEG NS> file "ietf-network-inventory@025-12-04. yang"
nmodul e ietf-network-inventory {
yang-version 1.1;
nanespace "urn:ietf:parans: xnl:ns:yang:ietf-network-inventory"
prefix nw ;

i mport iana-hardware {
prefix ianahw;
ref erence
"https://ww.iana. org/assi gnment s/ yang- par aneters";

}
import ietf-yang-types {
prefi x yang;
ref erence
"RFC 6991: Common YANG Data Types";
}

inmport ietf-inet-types {
prefix inet;
ref erence
"RFC 6991: Common YANG Data Types";

}

organi zati on
"I ETF I VY Working G oup”;

cont act
"WG Web: <https://datatracker.ietf.org/wg/ivy/>
WG List: <nmailto:inventory-yang@etf.org>

Edi t or: Chaode Yu
<yuchaode@uawei . con»

Edi t or: Sergi o Belotti
<sergi 0. bel otti @oki a. con»

Edi t or: Jean- Francoi s Bouqui er
<j ef f. bouqui er @odaf one. conp

Edi t or: Fabi o Peruzzini
<f abi 0. peruzzini @el econmtalia.it>

Edi t or: Phi | Bedard
<phbedard@i sco. com>";
description
"This nodul e defines a base nodel for retrieving network
i nventory.
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The nodel fully conforns to the Network Managenent
Dat astore Architecture (NVDA)

Copyright (c) 2025 | ETF Trust and the persons
identified as authors of the code. All rights reserved.

Redi stribution and use in source and binary forms, with or

wi t hout nodification, is permtted pursuant to, and subject
to the license terns contained in, the Revised BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

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

The key words ' MUST', ' MUST NOT', ' REQUI 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 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.";

/1 RFC Ed.: update the date below with the date of RFC publication
/1 and renmpve this note.

revision 2025-12-15 {
description
“Initial version";
reference
"RFC XXXX: A YANG Data Mddel for Network Inventory.";

}

/*
* |dentities
*/

i dentity non-hardware-conponent-cl ass {
description
"Base identity for non hardware conponents (e.g., software
conponents) in a nanaged device.";

}
identity ne-type {

description
"Base identity for network elenent (NE) types.";

}
i dentity ne-physical {
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base nwi : ne-type;
description
"A physical network element (NE). ";

/*
Types

*
*/

typedef ne-ref {
type leafref {
path "/ nw : network-inventory/ nw : net wor k- el enent s"
+ "/ nwi : network-el enent/nw : ne-id";
}

description
"This type is intended to be used by data nodels that need to
reference Network Elenent.";

}

/*
* (¥ oupi ngs
*/

groupi ng port-ref {
description
"This grouping is intended to be used by data nodel s that need
to reference a port component within a Network El enent.";
| eaf ne-ref {
type nwi: ne-ref;
description
"The reference to the Network El ement which contains the
port to be referenced.”;

| eaf port-ref {
type leafref {
path "/ nw : network-inventory/ nw : net work-el enents/"
+ "nwi : networ k-el ement[ nwi : ne-id=current()/../ne-ref]"
+ "/ nw : conponent s/ nwi : conponent/ nwi : conponent -i d";
}
must "derived-fromor-self (/nw:network-inventory/
nw : net wor k- el enent s/ nwi : net wor k- el ement
[nwi :ne-id=../ne-ref]/nw :conponents/nw : conponent
[ nwi : conponent -id=current()]/nw :class, 'ianahw port’')";
description
"The reference to the port conponent.”;
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groupi ng basi c-conmon-entity-attributes {
description
"The set of basic attributes which are common to all the
entities (e.g., conponent, network el ements, |ocation, passive
entities) defined in this nodule and in other inventory
nmodul es. ";
| eaf uuid {
type yang: uui d;
description
"The Universally Unique Identifier of the entity
(e.g., conponent).";

| eaf nane {
type string;
description
"The name of the entity (e.g., conponent), as specified by
a network operator, that provides a non-volatile ’handle’
for the entity and that can be nodified anytine during the
entity lifetinme.

If no value is discovered, the server MAY set the val ue of
this node to a locally unique value in the operationa
state.";
}
| eaf alias {
type string;
description
"The alias nanme of the entity (e.g., conponent). This alias
nane can be specified by a network operator.";

| eaf description {
type string;
description
"The textual description of the entity (e.g., conponent).";
}

}

groupi ng ne-conponent -comon-entity-attributes {
description
"The set of attributes which are common to all the entities
(e.g., conponent, network elenents) defined in this nodule.";
uses basi c-common-entity-attributes;
list software-rev {
key "nane";
description
"The list of the software nodul es configured to be active
within the entity (e.g., conponent).";
| eaf nane {
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type string;
description
"The vendor-specific name of the software nodule.”;

}
| eaf revision {
type string;
description
"The vendor-specific revision string of the software
modul e when not inplicitly defined as part of the nane of
the software nodule.”;
}
list patch {
key "revision";
description
"The list of software patches configured to be active for
the software nodule.";
| eaf revision {
type string;
description
"The vendor-specific revision string of the software
patch when not inplicitly defined as part of the nane or
revision of the software nodule."”;
}
}
| eaf nfg-nanme {
type string;

description
"The name of the nmanufacturer of this entity
(e.g., conponent).";

| eaf product-nane {
type string;
description
"The vendor-specific and human-interpretable string
describing the entity (e.g., conponent) type. It is expected
that vendors assign uni que product nanes to different entity
(e.g., conponent) types within the scope of the vendor.";

}
}

groupi ng conponent-attributes {
description
"The set of common attributes of a component.

This grouping is intended also to be re-used by data nodels

that need to report the comon attributes of a conponent.";
| eaf conponent-id {
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type string;
description
"An identifier that uniquely identifies the component
in a node.";

| eaf class {
type union {
type identityref {
base i anahw hardwar e- cl ass;
}
type identityref {
base nwi : non- har dwar e- conponent - cl ass;

}

mandat ory true;
description
"The type of the conponent.";
}

uses ne-conponent-conmon-entity-attributes {
refine "software-rev" {
ref erence
"RFC 6933: Entity MB (Version 4) -
ent Physi cal Sof t war eRev";
}
refine "nfg-nane" {
description
"The name of the manufacturer of this conponent.

The preferred value is the nmanufacturer nane
string actually printed on the component itself
(if present).

Not e that conpari sons between instances of the
"part-nunber’, 'software-rev’, and ’'serial-nunber’ nodes
are only neani ngful anongst conponents with the sane val ue
of ' nfg-nane’.

If the manufacturer name string associated with
the conponent is unknown to the server, then this node is
not instantiated.";
reference
"RFC 6933: Entity MB (Version 4) -
ent Physi cal M gNane" ;

}

| eaf hardware-rev {
type string;
description
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"The vendor-specific hardware revision string for the
component .

The preferred value is the hardware revision identifier

actually printed on the conmponent itself (if present).";
ref erence

"RFC 6933: Entity M B (Version 4) - entPhysical Har dwar eRev"

}
| eaf nfg-date {
type yang: date-and-ti ne;
description
"The date of manufacturing of the conponent.";
reference
"RFC 6933: Entity MB (Version 4) - entPhysical MgDate";

| eaf part-nunber {
type string;
description
"The vendor-specific part number of the conmponent
type. It is expected that vendors assign uni que part
nunbers to different conponent types within the
scope of the vendor.";
}
| eaf serial -nunber {
type string;
description
"The vendor-specific serial nunber of the conponent instance.

It is expected that vendors assign uni que serial nunbers to
di fferent conponent instances within the scope of the
" part-nunber’.";
}
| eaf asset-id {
type string;
description
"This node is an asset tracking identifier for the conponent,
as specified by a network operator.

A server inplenmentation MAY map this |eaf to the

ent Physi cal AssetI D M B object. Such an

i npl ementati on needs to use sone nechanismto handl e
the differences in size and characters all owed
between this | eaf and ent Physi cal Asset| D

The definition of such a nechanismis outside the
scope of this docunent.";

ref erence
"RFC 6933: Entity MB (Version 4) -
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ent Physi cal Asset | D';
}

leaf is-fru {
type bool ean;
description
"Thi s node indicates whether or not this conponent is
considered a 'field-replaceable unit’ by the vendor.
If this node contains the value "true’, then this
component identifies a field-replaceable unit.
For all conponents that are permanently contai ned
within a field-replaceable unit, the value 'false’
shoul d be returned for this node.";
reference
"RFC 6933: Entity MB (Version 4) -
ent Physi cal | sFRU";

leaf-list uri {
type inet:uri;
description
"This node contains identification information about
the conponent.";
ref erence
"RFC 6933: Entity M B (Version 4) - entPhysical Uis";
}
}

/*
* Data Nodes
*/

cont ai ner network-inventory {
config fal se;
description
"Top-1evel container for network inventory.";
cont ai ner network-el ements {
description
"The top-level container for the list of network el enments
within the network.";
l'ist network-el ement {
key "ne-id";
description
"The |ist of network elenents within the network.";
| eaf ne-id {
type string;
description
"An identifier that uniquely identifies the NE in
a network.";
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| eaf ne-type {
type identityref {
base nw : ne-type;

default "nw : ne-physical";
description
"The network el enent type.";
ref erence
"RFC XXXX: A YANG Data Model for Network Inventory,
Section 3.";
}
uses ne-conponent-common-entity-attributes;
| eaf product-rev {
type string;
description
"The vendor-specific product revision string for the
net wor k- el enent . *;
}
cont ai ner conponents {
description
"The top-level container for the Iist of conponents
within a network el enent.";
list conponent {
key "conponent-id";
description
"The list of components within a network el ement.";
uses conponent-attributes;
|l eaf-1ist parent {
type leafref {
path "../../conponent/conponent-id";
require-instance fal se;
}
description
"The identifiers of all the conponents that
physically contain this conponent.

If this list is enpty, this conmponent is not
contained in any other conponent but it is contained
in the network-el enent."”;
ref erence
"RFC 6933: Entity MB (Version 4) -
ent Physi cal Cont ai nedl n";
}
| eaf parent-rel-pos {
when *count(../parent) < 2 {
description
"This data node is applicable only when this
conmponent is contained in the network-el enent or
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in only one parent component.";

}
type int32 {

range "0 .. 2147483647";
}

description
"The relative position with respect to the parent
component anong all the sibling conmponents."”;
ref erence
"RFC 6933: Entity MB (Version 4) -
ent Physi cal Par ent Rel Pos";
}
| eaf is-main {
when "derived-fromor-self(../nw:class,
+ "’ ianahw chassis’)";
type bool ean;
description
"Thi s node indicates whether the chassis is taking or
not the "main role.

This node is applicable only to scenarios where
there are chassis conponents which can take the
"main’ role (e.g., multi-chassis network el enents),
otherwise it is omtted.";

Figure 3: Network inventory YANG nodul e
Qper ational Considerations

The network inventory YANG data nodel defined in the document is
intended to report the actual inventory data that a network
controll er knows of the network el enents and conponents actually
installed within the network. Therefore, this data nodel provides a
read-only perspective of the network inventory information.

It is worth noting that sone information reported within this YANG

data nodel can be configured on the device through nmechani sms which
are outside the scope of this docunent.
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As outlined in Section 1, per the definition of [RFC8309] and
[ RFC8969], the network inventory nodel is a network nodel

This information can be provided by a network controller to an higher
| evel hierarchical network controller, to an Inventory GSS or to any
other type of application which needs to discover the network

i nventory information.

For exanple, in the context of ACIN, the network inventory YANG data
nodel can be used at the MPI interfaces, as defined in [ RFC8453], or
on an interface, not defined in [ RFC8453] between the MDSC and the

I nventory GSS

The information in the nodel is populated by controller by reading it
fromthe devices using the device nodel supported by the devices.
Thi s nodel does not constraint the device nodels used on the device:
the YANG data nodel defined in [RFC8348] is an option but other
options (e.g., vendor specific interfaces or YANG data nodels) are
also allowed. In case sone information is not provided by the
device, the network controller SHALL onmit this information unless
this information is known by other sources of information (e.g.,
through |l ocal configuration within the network controller).

In case of hierarchical controllers, a hierarchical network
controller can also collect the network inventory information from
its lower level network controllers using this YANG data nodel (or
ot her nechani sns which are outside the scope of this document) and
report the conbined network inventory information to an hi gher |eve
network controller, to an Inventory CSS or to any other type of
application which needs to discover the network inventory

i nformati on.

When used in brownfield scenarios, it is worth noting that existing
depl oynents are based on proprietary Inventory OSS and that the

m gration path is highly dependent on the specific proprietary
solution. Therefore the migration processes are operator dependent:
it is expected that the deploynent of the standard YANG based
solution on the controllers will take sone tine and its integration
with existing Inventory OSSes will also take longer tinme. 1In a

|l onger term the network controllers could provide inventory

i nformati on, using this YANG data nodel, also to next generation
OSSes.

When this nmodel is used, the source of truth for the inventory data
in the scope of this nmodel is the network controller providing this
data. Sone |legacy inventory information (e.g., inactive assets,

war ehouse spares, procurenent or commercial netadata) fall outside

the scope of the base nodel.
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Security Considerations

This section is nodeled after the tenplate described in Section 3.7
of [I-D.ietf-netnod-rfc8407his].

The "ietf-network-inventory" YANG nodul e defines a data nodel that is
designed to be accessed via YANG based managenent protocols, such as
NETCONF [ RFC6241] and RESTCONF [ RFC8040]. These YANG based
managenent protocols (1) have to use a secure transport |ayer (e.qg.
SSH [ RFC4252], TLS [ RFC8446], and QUI C [ RFC9000]) and (2) have to use
mut ual aut hentication

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.

Sone of the readabl e 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 foll owi ng subtrees and data nodes have particul ar
sensitivities/vulnerabilities:

* "/ nw : network-el ement s"

This subtree reports the inventory information for all the network
el ements and their hardware conponents deployed within the network
as well as of the software nodul es being active on these network
el ements and components. Unauthorized access to this subtree can
disclose this information. A malicious attacker can use this
information to performtargeted attacks to network el enents,

har dwar e conponents or software nodul es with known

vul nerabilities.

Modul es that use the groupings that are defined in this docunent
shoul d identify the corresponding security considerations. For
exanpl e, reusing the 'conponent-attributes’ grouping nay expose
sensitive information.

| ANA Consi der ati ons

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

ns" registry
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URI: urn:ietf:parans:xm:ns:ietf-network-inventory
Regi strant Contact: The | ESG
XM.: N A; the requested URI is an XM. nanespace.
I ANA is requested to register the foll owing YANG nodul e in the "YANG
Modul e Names" registry [RFC6020] within the "YANG Paraneters”
registry group.
name: i etf-network-inventory
nanespace: urn:ietf:parans: xm :ns:yang:ietf-network-inventory
prefix: nwi
ref erence: RFC XXXX
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Conparison Wth Openconfig-platform Data Mdel

Since nore and nore devices can be managed by domain controller

t hrough OpenConfig, to ensure that our inventory data nodel can cover
these devices’ inventory data, we have conpared our inventory data
nodel with the "openconfig-platfornmt nodel which is the data nodel
used to manage inventory information in OpenConfig.
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Openconfig-platformdata nodel is NE-l1evel and uses a generic
component concept to describe its inner devices and containers, which
is simlar to "ietf-hardware" nodel in [RFC8348]. Since we have al so
reused the conponent concept of [RFC8348] in our inventory data
nmodel , we can conpare the conponent’s attributes between "openconfig-
pl atfornmi and our nodel directly , which is stated in Table 2

| Attributes in oc- | Attributes in our | remark |
| platform | nodel | |
[ et ey Ll et o}
| name | name | |
T I IR domemmemeeeemeaeeaaas +
| type | class | |
o e e e e e e e e oo o - o e e e o T +
| id | uuid | |
e S TRy R +
| location | location | |
T I IR domemmemeeeemeaeeaaas +
| description | description | |
o e e e e e e e e oo o - o e e e o T +
| nfg-nane | nfg-nane | |
e Fecmmemeeiiaaaaaaa R +
| nfg-date | nfg-date | |
T S T domemmemeeeemeaeeaaas +
| hardwar e-version | hardware-rev | |
o e e e e e e e e oo o - o e e e o T +
| firmare-version | firmvare-rev | |
e S TRy R +
| software-version | software-rev | |
T I IR domemmemeeeemeaeeaaas +
| serial-no | serial-num | |
o e e e e e e e e oo o - o e e e o T +
| part-no | part-nunber | |
e Fecmmemeeiiaaaaaaa R +
| clei-code | | Not defined even in |
| | | RFC-8348 at device |
| | | level |
o e e e e e e e e oo o - o e e e o T +
| renovabl e | is-fru | |
e S TRy R +
| oper-status | | state data |
T I IR domemmemeeeemeaeeaaas +
| enmpty | contained-child? | If there is no

| | | contained child, it |
I I | is enpty. I
e S TRy R +

I

| parent parent -references | |
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| | functional |
| | information, may be |
| | part of future |
| | augnentation |

e e e e e oo o e e oo s g +
| last-swtchover-reason | | state data |
o e e e e e a oo o e e e e oo oo o e e e e e e oo +
| last-sw tchover-tine | | state data |
o e e e e e e oo oo oo o e e e e oo o e e e e e oo oo +
| last-reboot-reason | | state data |
e e e e e oo o e e oo s g +
| last-reboot-tine | | state data |
o e e e e e a oo o e e e e oo oo o e e e e e e oo +
| switchover-ready | | state data |
o e e e e e e oo oo oo o e e e e oo o e e e e e oo oo +
| tenperature | | perfornmance data |
e e e e e oo o e e oo s g +
| menory | | perfornmance data |
o e e e e e a oo o e e e e oo oo o e e e e e e oo +
| all ocated- power | | state/performance

| | | data |
Fom e e e e a e e oo o e e o s g +
| used- power | | state/performance |
| | | data |
o e e e e e a oo o e e e e oo oo o e e e e e e oo +
| pcie | | alarm data |
o e e e e e e oo oo oo o e e e e oo o e e e e e oo oo +

| | Generic properties

| | can be handl ed as |
| | part of |
I I I

"description"

o e e e e e e e e oo o - o e e e o T +
| subconponents | | |
Fom e e e e a e e oo o e e o s g +
| chassis | I |
o o e e e oo o +
| port I I I
o e e e e e e e e oo o - o e e e o T +
| power-supply | power-supply I I
Fom e e e e a e e oo o e e o s g +
| fan | | Fan is considered |
| | | as a specific |
| | | board. And no need

| | | to define as a |
| | | single conponent |
Fom e e e e a e e oo o e e o s g +
| fabric | | Fabric is |
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| | | considered as a |
| | | specific board. |
| | | And no need to |
| | | define as a single |
I I I I

conponent

T RIS e +
| storage | storage-drive | |
o e e e e e a oo o e e e e oo oo o e e e e e e oo +
| cpu | cpu | |
o e e e e e e oo oo oo o e e e e oo o e e e e e oo oo +
| integrated-circuit | | |
T RIS e +
| backpl ane | | Backpl ane is |
| | | considered as a |
| | | part of board. And

| | | no need to define |
| | | as a single |
| | | component |
T I IR T +
| software-nodul e | | managed in the |
| | | software-rev |ist |
o e e e e e e oo oo oo o e e e e oo o e e e e e oo oo +

| | Controller card is

| | considered as a |
| | specific functional |
| | board. And no need

| | to define as a |
| | single conponent |

Tabl e 2: Conpari son between openconfig platformand i nventory
dat a nodel s

As it nmentioned in Section 3.3 that state data and perfornmance data
are out of scope of our data nodel, it is sane for alarmdata and it
shoul d be defined in some other alarm data nodel s separately. And
for sone conponent specific structures in "openconfig-platforn, we
consi der sone of them can be contained by our existing structure,
such as fan, backplane, and controller-card, while sone others do not
need to be included in this network inventory nodel |ike storage and
CPU.

Mostly, our inventory data nodel can cover the attributes from
OpenConfi g.
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Appendi x B. Termi nol ogy of Container

Wthin this docunent , with the term"contai ner” we consider an
har dwar e conponent cl ass capabl e of containing one or nore renovabl e
physical entities, e.g. a slot in a chassis is containing a board.

| term nology of |IVY base nodel | terminology in other nodel |
[} e ——_——————————(—_—_—_— Ll p—p—_— L
| container | hol der |
O e +

Tabl e 3: terninol ogy nmapping

Appendi x C. Efficiency |Issue

Yu,

During the integration with OSS in some operators, sone efficiency/
scal ability concerns have been di scovered when synchroni zi ng network
inventory data for big networks. Mre discussions are needed to
address these concerns.

Consi dering that relational databases are widely used by traditiona
CSS systens and al so by sonme network controllers, the inventory
objects are nost likely to be saved in different tables. Wth the
nmodel defined in this document, when doing a full synchronization,
network controller needs to convert all inventory objects of each NE
i nto conponent objects and conbi ne themtogether into a single list,
and then construct a response and send to OSS or MDSC. The OSS or
MDSC needs to classify the conponent |ist and divide theminto
different groups, in order to save themin different tables. The
combi ni ng-regroupi ng steps are inpacting the network controller &
0SS/ MDSC processing, which may result in efficiency/scalability
limtations in |arge scal e networks.

An al ternative YANG nodel structure, which defines the inventory
objects directly, instead of defining generic conponents, has al so

been anal yzed. However, also with this nodel, there still could be
some scalability Iimtations when synchronizing full inventory
resources in large scale of networks. This scalability limtation is
caused by the limted transm ssion capabilities of HITP protocol. W

think that this scalability limtation should be solved at protoco
| evel rather than data nodel |evel

The nodel proposed by this docunment is designed to be as generic as
possi ble so to cover future special types of inventory objects that
could be used in other technol ogi es, that have not been identified
yet. If the inventory objects were to be defined directly with fixed
hi erarchical relationships in YANG nodel, this new type of inventory
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obj ects needs to be manually defined, which is not a backward
compati bl e change and therefore is not an acceptabl e approach for

i mpl ementation. Wth a generic nodel, it is only needed to augment a
new conmponent class and extend sone specific attributes for this new
i nventory conponent class, which is nore flexible. W consider that
this generic data nodel, enabling a flexible and backward conpati bl e
approach for other technol ogi es, represents the nmain scope of this
docunent. Solution description to efficiency/scalability limtations
ment i oned above is considered as out-of - scope.

Appendi x D. Exanples of ports

Yu,

Thi s appendi x provi des sone exanpl es of port inplenentations and how
they can be nodell ed using the "ietf-network-inventory" nodul e
defined in Section 5

Fi gure 4 shows an exanple of a single board which contains three type
of ports:

1. An integrated port (non pluggable);
2. An enpty port;

3. A pluggabl e port

o e e e e m e i oo +
| +---+
| | O] 1) Non- Pl uggabl e Port
| | O (i ntegrated)
| +---+
I I
| Fom e e e oo - +
| | 2) Enpty hole (port)
Hol e #1 | |
I I
I I
| S +
I I
| T +
| | o m e e oo oo +
Hol e #2 | | | O| 3) Pluggable port
I | | O
| | S +
| Fom e e e oo - +
I
| (SLOr # 10) |
oo e oo +
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Figure 4: Exanple of a board with different types of ports
D.1. JSON Exanpl es

Thi s appendi x contains an exanple of an instance data tree in JSON
encodi ng [ RFC7951], instantiating the "ietf-network-inventory" nodul e
to describe the three types of ports on a single board, as shown in
Fi gure 4.

=============== NOTE: '\’ |i ne \M‘app| ng per RFC 8792 ================

"ietf-network-inventory: network-inventory": {
"net wor k- el enents": {
"network-element” : [

“ne-id": "NE-1",
"description": "Network el ement exanmple with fixed and \
pl uggabl e ports.",
"components": {
"conponent": [

{
"conponent-id": "board-1",
"class": "iana-hardware: nodul e",
"description": "Board exanple with fixed and \
pl uggabl e ports."
b
{
"conponent-id": "port-1",
"class": "iana-hardware: port",
"description": "Exanple of an integrated (non-\
pl uggabl e) port.",
"parent": [
"board- 1"
1,
"parent-rel -pos": 1
b
{
"conponent-id": "port-2",
"class": "iana-hardware: port",
"description": "Exanple of an enpty pluggable port.",
"parent": [
"board-1"
1,
"parent-rel -pos": 2
H
{

"conponent-id": "port-3",
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"class": "iana-hardware: port",
"description": "Exanple of a non enpty pluggable \
port.",
"parent": [
"board-1"
1,
"parent-rel -pos": 3
b
{
"conponent-id": "transceiver-nodul e-3",
"class": "iana-hardware: nodul e",
"description": "Exanple of a pluggable nodule \
pl ugged within a pluggable port.",
"parent": [
"port-3"
1,
"is-fru": true
}

Appendi x E. Exanple of nulti-chassis network el enments
Thi s appendi x provi des sonme exanpl es of nulti-chassis network
el ements and how they can be nodel |l ed using the "ietf-network-
i nventory" nodule defined in Section 5.

Mul ti-chassis network el ements are network el ements conposed by two
or nore chassis interconnected, in principle, with any topol ogy.

St acked switches are an exanple of nulti-chassis which consist of
mul ti pl e standal one switches that are interconnected through

dedi cated stack ports and cabl es and managed as a single |ogica
unit. Stacked swtch

* are connected using a daisy-chain or a ring topol ogy

* are managed using a single | P Address

* synchroni zed software-upgrade

* use Priority/ MAC-Addr(s) to decide Master/Menbers sel ection and
conmuni cat i on.
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Figure 5 and Figure 6 describe two exanples of stacked switch with
three stacked switches (pizza boxes) connected in a daisy-chain or
ring topol ogy.
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Figure 5: Exanple of a stacked switch in a daisy chain topol ogy
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Figure 6: Exanple of a stacked switch in a ring topol ogy

Usi ng the base network inventory YANG data nodel,

each stackabl e

switch can be nodell ed as a chassis within the sane network el ement,

whi ch nodel s the stacked swi tch.

ot her ports.

The stack cabl es are not
network i nventory YANG data nodel
passi ve network inventory YANG data node

[1-D.ygb-ivy-passive-network-inventory].

The stack ports are nodelled |ike
reported using the base

but can be reported using the
under definition in

Cascaded switches are another exanple of nulti-chassis which consist
of multiple standal one switches that are interconnected and managed
as a single logical unit.

Cascaded switch

* are usually connected in a tree topol ogy

* are managed using a single |IP Address

* the root of the tree is configured as Master

et al.
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Fi gure 7 describe an exanpl e of cascaded switch with three chassis

connected in a tree topol ogy.

Chassis 2
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Figure 7: Exanple of a cascaded switch in a tree topol ogy

Usi ng the base network inventory YANG data nodel each interconnected
switch can be nodelled as a chassis within the sane network el ement,
whi ch nodel s the cascaded switch. The ports used to interconnect the
different chassis are nornmal (traffic) ports and nodelled |ike other
ports. The interconnecting cables are not reported using the base
network i nventory YANG data nodel but can be reported using the
passi ve network inventory nodel under definition in

[1-D. ygb-ivy-passi ve-network-inventory].

JSON Exanpl es

Thi s appendi x contains an exanple of an instance data tree in JSON
encodi ng [ RFC7951], instantiating the "ietf-network-inventory" node
to describe the three exanples of nmulti-chassis NEs, as shown in
Figure 5, Figure 6 and Figure 7

Note: the base inventory nodel allows reporting only the chassis
and ports configuration. Reporting the |link between the chassis
of the sane NE is outside the scope of the base inventory nodel
The YANG data nodel under definition in

[1-D. ygb-ivy-passive-network-inventory] as an augnentation of the
base inventory YANG data nodel can be used to provide this

addi tional information.

=============== NOTE: '\’ |ine Wrapp| ng per RFC 8792 ================

"ietf-network-inventory: network-inventory": {
"net wor k- el enents": {
"network-el ement” : [

"ne-id": "NE-1",
"description": "Stack Switch in a dai sy chain topol ogy.",
"conmponents": {

"conponent": |

{
"conponent-id": "chassis-1",
"class": "iana-hardware: chassis",
"description": "First switch of the stack.",
"parent-rel -pos": 1,
"is-fru": true

b

{
"conponent-id": "port-1-1",
"class": "iana-hardware: port",
"description': "First stack port of the first \
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switch in the stack.",
"parent": [

"chassis- 1"
1,
"parent-rel -pos": 1
H
{
"conmponent-id": "port-1-2",
"class": "iana-hardware: port”,
"description": "Second stack port of the first \
switch in the stack.",
"parent": [
"chassis- 1"
1,
"parent-rel -pos": 2
H
{
"conponent-id": "transceiver-nodul e-1-2",
"class": "iana-hardware: nodul e",
"description": "Transcei ver nmodul e plugged in the \
second stack port of the first switch in the stack.",
"parent": [
"port-1-2"
1,
"is-fru": true
b
{
"conponent -id": "chassis-2",
"class": "iana-hardware: chassis",
"description": "Second switch of the stack.",
"parent-rel -pos": 2,
"is-fru": true
b
{
"conponent-id": "port-2-1",
"class": "iana-hardware: port",
"description": "First stack port of the second \
switch in the stack.",
"parent": [
"chassi s- 2"
1,
"parent-rel -pos": 1
b
{
"conponent-id": "transceiver-nodul e-2-1",
"class": "iana-hardware: nodul e",
"description": "Transceiver nodul e plugged in the \

first stack port of the first switch in the stack.",
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"parent": [
"port-2-1"
"is-fru": true
H
{
"conponent-id": "port-2-2",
"class": "iana-hardware: port",
"description": "Second stack port of the second \
switch in the stack.",
"parent": [
"chassi s- 2"
1,
"parent-rel -pos": 2
b
{
"conponent-id": "transceiver-nodul e-2-2",
"class": "iana-hardware: nodul e",
"description": "Transcei ver nodul e plugged in the \
second stack port of the first switch in the stack.",
"parent": [
"port-2-2"
1,
"is-fru": true
b
{
"conponent-id": "chassis-3",
"class": "iana-hardware: chassis",
"description": "Third switch of the stack.",
"parent-rel -pos": 3,
"is-fru": true
b
{
"conponent-id": "port-3-1",
"class": "iana-hardware: port",
"description": "First stack port of the third \
switch in the stack.",
"parent": [
"chassi s- 3"
1,
"parent-rel -pos": 1
H
{
"conmponent-id": "transceiver-nodul e-3-1",
"class": "iana-hardware: nodul e,
"description": "Transceiver nodul e plugged in the \
first stack port of the third switch in the stack.",
"parent": [
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"port-3-1"
"is-fru": true
H
{
"conponent-id": "port-3-2",
"class": "iana-hardware: port",
"description": "Second stack port of the second \
switch in the stack.",
"parent": [
"chassi s- 3"
1,
"parent-rel -pos": 2
}
]
}
H
{

"ne-id": "NE-2",
"description": "Stack Swmitch in a ring topol ogy.",
"conmponents”: {

"conponent": |

{
"conponent -id": "chassis-1",
"class": "iana-hardware: chassis",
"description": "First switch of the stack.",
"parent-rel -pos": 1,
"is-fru": true
H
{
"conponent-id": "port-1-1",
"class": "iana-hardware: port",
"description": "First stack port of the first \
switch in the stack.",
"parent": [
"chassi s- 1"
"parent-rel -pos": 1
H
{
"conponent-id": "transceiver-nodul e-1-1",
"class": "iana-hardware: nodul e",
"description": "Transcei ver nodul e plugged in the \
first stack port of the first switch in the stack.",
"parent": [
"port-1-1"
]

is-fru": true
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b
{
"conponent-id": "port-1-2",
"class": "iana-hardware: port",
"description": "Second stack port of the first \
switch in the stack.",
"parent": [
"chassi s- 1"
I,
"parent-rel -pos": 2
H
{
"conponent-id": "transceiver-nodul e-1-2",
"class": "iana-hardware: nodul e",
"description": "Transceiver nodul e plugged in the \
second stack port of the first switch in the stack.",
"parent": [
"port-1-2"
"is-fru": true
b
{
"conponent-id": "chassis-2",
"class": "iana-hardware: chassis",
"description": "Second switch of the stack.",
"parent-rel -pos": 2,
"is-fru": true
H
{
"conponent-id": "port-2-1",
"class": "iana-hardware: port",
"description": "First stack port of the second \
switch in the stack.",
"parent": [
"chassi s- 2"
1,
"parent-rel -pos": 1
b
{
"conponent-id": "transceiver-nodul e-2-1",
"class": "iana-hardware: nodul e",
"description": "Transceiver nodul e plugged in the \

first stack port of the second switch in the stack.",
"parent": [

"port-2-1"
]

b

is-fru": true
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{
"conponent-id": "port-2-2",
"class": "iana-hardware: port”,
"description": "Second stack port of the second \
switch in the stack.",
"parent": [
"chassi s-2"
1,
"parent-rel -pos": 2
H
{
"conponent-id": "transceiver-nodul e-2-2",
"class": "iana-hardware: nodul e",
"description": "Transcei ver nodul e plugged in the \
second stack port of the second switch in the stack.",
"parent": [
"port-2-2"
1,
"is-fru": true
b
{
"conponent-id": "chassis-3",
"class": "iana-hardware: chassis",
"description": "Third switch of the stack.",
"parent-rel -pos": 3,
"is-fru": true
b
{
"conponent-id": "port-3-1",
"class": "iana-hardware: port",
"description": "First stack port of the third \
switch in the stack.",
"parent": [
"chassi s- 3"
1,
"parent-rel -pos": 1
b
{
"conponent-id": "transceiver-nodul e-3-1",
"class": "iana-hardware: nodul e",
"description": "Transcei ver nodul e plugged in the \
first stack port of the third switch in the stack.",
"parent": [
"port-3-1"
"is-fru": true
H
{
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"conponent-id": "port-3-2",
"class": "iana-hardware: port",
"description": "Second stack port of the third \
switch in the stack.",
"parent": [
"chassi s- 3"

"parent-rel -pos": 2

b
{
"conponent-id": "transceiver-nodul e-3-2",
"class": "iana-hardware: nodul e",
"description": "Transcei ver nodul e plugged in the \
second stack port of the third switch in the stack.",
"parent": [
"port-3-2"
1,
"is-fru": true
}
]
}
H
{

"ne-id": "NE-3",
"description": "Cascaded Switch in a tree topol ogy.",
"components": {

"conponent": |

{
"conponent-id": "chassis-1",
"class": "iana-hardware: chassis",
"description": "First chassis of the cascaded switch\
"parent-rel -pos": 1,
"is-fru": true
¥
{
"conponent-id": "slot-1-1",
"class": "iana-hardware: container",
"description": "Slot 1 of the first chassis of the \
cascaded switch.",
"parent": [
"chassis- 1"
"parent-rel -pos": 1
b
{

"conponent-id": "card-1-1",
"class": "iana-hardware: nodul e",
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"description": "Card plugged into slot 1 of the \
first chassis of the cascaded switch.",
"parent": [
"slot-1-1"
]

is-fru": true

"conponent-id": "port-1-1-1",

"class": "iana-hardware: port",

"description": "Enpty port 1 on the card plugged \
into slot 1 of the first chassis of the cascaded switch.",

"parent": [
"card-1-1"
]1
"parent-rel -pos": 1
}1
{

"conponent-id": "port-1-1-4",
"class": "iana-hardware: port",
"description": "Pluggable port 4 on the card \
pl ugged into slot 1 of the first chassis of the cascaded switch.",

"parent": [
"card-1-1"
"parent-rel -pos": 4
} ]
{ . .
"conponent-id": "transceiver-nodul e-1-1-4",
"class": "iana-hardware: nodul e",
"description": "Transceiver nodul e plugged in port \

4 on the card plugged into slot 1 of the first chassis of the \
cascaded switch.",

"parent": [
"port-1-1-4"
]1
"is-fru": true
}1
{

"conponent-id": "port-1-1-10",
"class": "iana-hardware: port",
"description": "Enpty port 10 on the card plugged \
into slot 1 of the first chassis of the cascaded switch.",
"parent": [
"card-1-1"
]

b

arent-rel -pos": 10
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{
"conponent-id": "slot-1-20",
"class": "iana-hardware: container",
"description": "Enpty slot 20 of the first chassis \
of the cascaded switch.",
"parent": [
"chassis-1"
],
"parent-rel -pos": 20
b,
{
"conponent-id": "slot-1-32",
"class": "iana-hardware: container",
"description": "Slot 32 of the first chassis of the \
cascaded switch. ",
"parent": [
"chassi s- 1"
1,
"parent-rel -pos": 32
b,
{
"conponent-id": "card-1-32",
"class": "iana-hardware: nodul e",
"description": "Card plugged into slot 32 of the \
first chassis of the cascaded switch.",
"parent": [
"sl ot-1-32"
1,
"is-fru": true
}s
{

"conponent-id": "port-1-32-1",
"class": "iana-hardware: port”,
"description": "Enpty port 1 on the card plugged \
into slot 32 of the first chassis of the cascaded switch.",
"parent": [
"card-1-32"
]

arent-rel-pos": 1

"conponent-id": "port-1-32-6",
"class": "iana-hardware: port",
"description": "Pluggable port 6 on the card \
pl ugged into slot 32 of the first chassis of the cascaded switch.",
"parent": [
"card-1-32"
] i)

Yu, et al. Expi res 25 June 2026 [ Page 50]



I nternet-Draft Net work I nventory YANG Decenber 2025

"parent-rel -pos": 6

b

{
"conponent-id": "transceiver-nodul e-1-32-6",
"class": "iana-hardware: nodul e",
"description": "Transceiver nodul e plugged in port \

6 on the card plugged into slot 32 of the first chassis of the \
cascaded switch.",

"parent": [
"port-1-32-6"
]1
"is-fru": true
}1
{

"conponent-id": "port-1-32-10",

"class": "iana-hardware: port",

"description": "Enpty port 10 on the card plugged \
into slot 32 of the first chassis of the cascaded switch.",

"parent": [
"card-1-32"
I,
"parent-rel -pos": 10
¥
{
"conponent -id": "chassis-2",
"class": "iana-hardware: chassis",
"description": "Second chassis of the cascaded \
switch.",
"parent-rel -pos": 2,
"is-fru": true
b
{
"conmponent-id": "slot-2-1",
"class": "iana-hardware: container",
"description": "Slot 1 of the second chassis of the \
cascaded switch.",
"parent": [
"chassi s- 2"
I,
"parent-rel -pos": 1
¥
{

"conponent-id": "card-2-1",
"class": "iana-hardware: nodul e",
"description": "Card plugged into slot 1 of the \
second chassis of the cascaded switch.",
"parent": [
"slot-2-1"
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Yu,

"is-fru": true

"conponent-id": "port-2-1-5",
"class": "iana-hardware: port",
"description": "Pluggable port 5 on the card \
pl ugged into slot 1 of the second chassis of the cascaded switch.",

"parent": [
"card-2-1"
1,
"parent-rel -pos": 5
b
{
"conponent-id": "transceiver-nodul e-2-1-5",
"class": "iana-hardware: nodul e",
"description": "Transceiver nodul e plugged in port \

5 on the card plugged into slot 1 of the second chassis of the \

cascaded switch. ",
"parent": [

"port-2-1-5"
1,
"is-fru": true
b
{
"conponent-id": "slot-2-16",
"class": "iana-hardware: container”,
"description": "Slot 16 of the second chassis of \
the cascaded switch.",
"parent": [
"chassi s-2"
1,
"parent-rel -pos": 16
¥
{
"conponent -id": "chassis-3",
"class": "iana-hardware: chassis",
"description": "Third chassis of the cascaded switch\
"parent-rel -pos": 3,
"is-fru": true
b
{

"conmponent-id": "slot-3-1",

"class": "iana-hardware: container",

"description": "Enpty slot 1 of the third chassis \
of the cascaded switch.",

"parent": [
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"chassi s- 3"
1,
"parent-rel -pos": 1
¥
{
"conponent-id": "slot-3-16",
"class": "iana-hardware: container",
"description": "Slot 16 of the third chassis of the \
cascaded switch. ",
"parent": [
"chassi s- 3"
1,
"parent-rel -pos": 16
b
{
"conponent-id": "card-3-16",
"class": "iana-hardware: nodul e",
"description": "Card plugged into slot 16 of the \
third chassis of the cascaded switch.",
"parent": [
"sl ot - 3-16"
1,
"is-fru": true
b
{

"conponent-id": "port-3-16-7",
"class": "iana-hardware: port”,
"description": "Pluggable port 7 on the card \
pl ugged into slot 16 of the third chassis of the cascaded switch.",

"parent": [
"card- 3-16"
1,
"parent-rel -pos": 7
H
{
"conponent-id": "transceiver-nodul e-3-16-7",
"class": "iana-hardware: nodul e",
"description": "Transceiver nodul e plugged in port \

7 on the card plugged into slot 16 of the third chassis of the \
cascaded switch.",
"parent": [
"port-3-16-7"

"is-fru": true
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]
}
}
}

Appendi x F. Exanpl e of non-nodul ar network el enents

Thi s appendi x provi des sone exanpl es of non-nodul ar network el ements
and how they can be nodelled using the "ietf-network-inventory"
nodul e defined in Section 5.

Non- nodul ar network el enents (al so known as "pizza boxes") are
network el ements conposed by a single chassis as a self-contained
system A non-nodul ar network el ement does not have any slots to
take cards so it cannot take any non-field replaceabl e nodul es ot her
than pluggabl e ports.

Fi gure 8 describes an exanple of a pizza box with 8 ports.

S T I R Et L L E i S i g
1201311411516l 71]8]]|
I e S ki S i R S Rt S SR I S

Figure 8: Exanple of an 8 ports pizza box device

Usi ng the base network inventory YANG data nodel a non-nodul ar
network el ement can be nodelled as a network el enent containing only
one chassis and ports (as child conponents of the chassis).

Reporting the single chassis conponent within a non-nodul ar network
el ement is required because the chassis conponent is the type of
conponent which provides the physical characteristics of the network
el ement chassis (the network elenent is defined just as an assenbly
of conponents) and its | ocation, using the network inventory YANG
data nodel under definition in
[I-D.ietf-ivy-network-inventory-I|ocation].

F.1. JSON Exanpl es
Thi s appendi x contai ns an exanpl e of an instance data tree in JSON

encodi ng [ RFC7951], instantiating the "ietf-network-inventory" nodul e
to describe the pizza box exanple, as shown in Figure 8.
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{

"ietf-network-inventory: network-inventory": {
"net wor k- el enents": {
"network-el ement” : |

"ne-id": "Pizza-box-NE",
"description": "Exanple of a pizza box NE ",
"components": {

"conponent": |

{
"conponent-id": "pizza-chassis",
"class": "iana-hardware: chassis",
"description": "Pizza box chassis.",
"is-fru": true
b
{
"conponent-id": "port-1",
"class": "iana-hardware: port",
"description": "Port 1 of the pizza box.",
"parent": [
"pi zza- chassi s"
1,
"parent-rel -pos": 1
H
{
"conponent-id": "port-2",
"class": "iana-hardware: port”,
"description": "Port 2 of the pizza box.",
"parent": [
"pi zza- chassi s"
1,
"parent-rel -pos": 2
b
{
"conponent-id": "port-3",
"class": "iana-hardware: port",
"description": "Port 3 of the pizza box.",
"parent": [
"pi zza- chassi s"
1,
"parent-rel -pos": 3
H
{
"conponent-id": "port-4",
"class": "iana-hardware: port”,
"description": "Port 4 of the pizza box.",
"parent": [

"pi zza- chassi s"

Yu, et al. Expi res 25 June 2026 [ Page 55]



I nternet-Draft Net work I nventory YANG Decenber 2025

"parent-rel -pos": 4

H
{
"conponent-id": "port-5",
"class": "iana-hardware: port",
"description": "Port 5 of the pizza box.",
"parent": [
"pi zza- chassi s"
1,
"parent-rel -pos": 5
H
{
"conponent-id": "port-6",
"class": "iana-hardware: port”,
"description": "Port 6 of the pizza box.",
"parent": [
"pi zza- chassi s"
"parent-rel -pos": 6
H
{
"conponent-id": "port-7",
"class": "iana-hardware: port",
"description": "Port 7 of the pizza box.",
"parent": [
"pi zza- chassi s"
1,
"parent-rel -pos": 7
H
{
"conponent-id": "port-8",
"class": "iana-hardware: port”,
"description": "Port 8 of the pizza box.",
"parent": [
"pi zza- chassi s"
"parent-rel -pos": 8
}

Yu, et al. Expi res 25 June 2026 [ Page

56]



I nternet-Draft Net work I nventory YANG Decenber 2025

Acknowl edgrent s
The authors of this docunent would |like to thank the authors of
[I-D.ietf-teas-actn-poi-applicability] for having identified the gap
and requirenents to trigger this work.
Thi s docunent was prepared using kranmdown.

Contri butors
I'tal o Busi

Huawei Technol ogi es
Emai | : ital o. busi @uawei . com

Ai hua Guo
Fut urewei Technol ogi es
Emai | : ai huaguo.ietf@nmail.com

Vi ctor Lopez

Noki a

Enmai | : victor. | opez@okia.com
Bo Wi

Huawei Technol ogi es

Emai | : | ana. wubo@wuawei . com

Chenfang Zhang
Chi na Uni com
Emai | : zhangcf 80@hi nauni com cn

Oscar Gonzal ez de Dios
Tel ef oni ca

Emai | : oscar. gonzal ezdedi os@ el ef oni ca. com
Ni gel Davis

Ci ena

Emai | : ndavi s@i ena. com

Aut hors’ Addr esses

Yu, et al. Expi res 25 June 2026 [ Page 57]



I nternet-Draft Net work I nventory YANG

Yu,

Chaode Yu
Huawei Technol ogi es
Emai | : yuchaode@uawei . com

Sergi o Belotti
Noki a
Emai | : sergio. bel otti @okia.com

Jean- Francoi s Bouqui er
Vodaf one
Emai | : jeff.bouqui er @odaf one. com

Fabi o Peruzzi ni

Fi ber Cop
Emai | . fabio. peruzzini @i bercop.com
Phi | Bedard
Ci sco
Enai | : phbedard@i sco. com
et al. Expi res 25 June 2026

Decenber 2025

[ Page 58]



