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Abst ract

Thi s docunent presents a nodeling technique for configuring |arge
scal e devices in a conpact way, when the device contains many simlar
data node patterns. A device here refers to any such entity that
acts as a netconf server. This is realized by instructing the device
to locally generate repetitive patterns of data nodes froma master
copy called '"template’ that is configured in the device. This
approach is both convenient and efficient, as it mnimzes the size
of the running data store and reduces network provisioning tine. It

| everages existing YANG specification features and can be inpl emented
with standard, off-the-shelf tools.The concept that is described in
this draft does not aimto be a standard track docunment and does not
cover the tenplate solution that is currently being discussed within
i etf netnod.

About Thi s Document

This note is to be renoved before publishing as an RFC

Status information for this document may be found at
https://datatracker.ietf.org/doc/draft-rajaram net nod-yang-cfg-
tenpl at e- f ramewor k/ .

Di scussion of this docunent takes place on the netnod Worki ng G oup
mailing list (mailto:netnmod@etf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/netnod/. Subscribe at
https://ww.ietf.org/ mailman/listinfo/netnod/.

Status of This Meno

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

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

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

This Internet-Draft will expire on 4 Septenber 2025.
Copyright Notice

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

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

This draft considers the case of a device that contains a functiona
entity, characterized by a well-defined data nodes pattern, that is
massi vely replicated and where each replication instance needs

i ndi vidual configuration with only limted variation

Havi ng a devi ce manager that repetitively configures each data node
for every functional instance can becone conplex and prone to errors.
Thi s approach may lead to issues, such as extended configuration
times, increased menory usage on the device, and inefficient YANG
val i dation processes due to the large size of the running data store.
These chall enges only intensify as the system scal es.

This draft proposes a technique to inprove this, which is based on
"YANG tenpl ates’ that results in a smaller running data store even
when the device is very |arge

A "YANG tenplate’ is the configuration of a functional entity that
the device is instructed to replicate nultiple tinmes to generate
copies of the entity. The technique that we address in this draft
allows to generate copies with the sane data node values as in the
tenplate with the possibility, though, to overrul e some of these
val ues on an individual copy basis.

The general tenplate technique detailed in this draft does not suffer
fromthe drawbacks nentioned earlier where the device nmanager is
explicitly configuring all device data nodes.

This method is not ainmed at becom ng a standard itself. It is a YANG
nodel i ng techni que that can be consi dered, where appropriate, by any
i mpl ement or or standardi zation organi zation, when designing a YANG
modul e for a specific purpose. For the sake of conpl eteness, note
that other | ETF docunents do nention already the use of YANG tenplate
concept for specific applications, for instance draft-ietf-ccanmp-

opti cal -i npai rnent -t opol ogy-yang (https://datatracker.ietf.org/doc/
draft-ietf-ccanp-optical-inpairnent-topol ogy-yang/) and RFC3795
(https://datatracker.ietf.org/doc/htm/rfc8795#section-5.9).

However, they don't provide full context about the nmethod. This
draft can help clarifying and formalizing in a generic framework how
to define and use YANG tenpl ates.

The next sections will elaborate on some of the constructs to apply

the tenplate techni que and highlight howto mtigate sone potential
i ssues. More specifically,
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* How to define the tenplate of a functional entity, how to instruct
the device to replicate it (including per instance variations) and

* How the replication process takes place when expandi ng the
tenplate into functional entity instances configuration data
nodes.

2. Tenplate techni que framework
2.1. Provisioning the running data store

This section outlines how the device's running data store is utilized
to inmplenent the tenplate technique.

In the YANG nodel of the device, many functional instances can be
organized in a list. Since a tenplate represents the typica
configuration pattern of a functional instance, it is often necessary
to choose between nmultiple tenplates for replication. For Exanple:
the device nmay host various types of functional instances, each with
its own specific data structure. Say, one tenplate night define data
nodes for a ’'function-1' type, while another tenplate coul d define
data nodes for a 'function-2' type. For a given type of functiona
instance, different sets of values for the data nodes nmay be
required. Say, a 'function-1'" type nmight have tenplates for
"function-1-bronze-grade’, ’'function-1-silver-grade’, and ’'function-
1-gol d-grade’ variants. As a result, multiple tenplates can al so be
organi zed into a list within the device' s YANG nodel

Assune for exanple, that list-a and list-b data nodes need to be
configured in the device. Traditionally, the tree structure will be

as bel ow
r oot
+-(...) /1 out of scope
+--rw dat a- nodes-pattern /'l container for functional instances
+--rw i nstance* [ nane] /1 the list of functional instances
+--rw name string-ascii64
+--rw description? string-ascii 128

+--rw data

+--rwlist-a [nane] //e.g. a list of interfaces

| +--rw nane

| +--rw parmx

| +--rw parmy

+--rw list-b [name] //e.g. a list of hardware conponents
+--rw nane
+--rw parmt
+--rw parmu
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In contrast, the YANG tree of a device using the tenplate technique
woul d appear as bel ow

r oot
+--(...) /1 out of scope
+--rw dat a- nodes-pattern /1 container for functional instances
+--rw tenpl at e* [ nane] /1 the list of tenplates
| +--rw name string-ascii64
| +--rw description? string-ascii 128
| +--rw data
| +--rwlist-a [name] //e.g. a list of interfaces
| | +--rw nane
| |  +--rw parmx
| | +--rw parmy
| +--rw list-b [nane] //e.g. a list of hardware conponents
| +--rw nane
| +--rw parmt
| +--rw parmu
+--rw i nstance* [ nane] /1 the list of functional instances
+--rw name string-ascii64
+--rw description? string-ascii 128
+--rw tenpl ate? -> [ dat a- nodes-pattern/tenpl at e/ nane

+--rw data
+--rwlist-a [name] //e.g. a list of interfaces
| +--rw name
| +--rwparmx //overrule if present,or take it fromtenplate
| +--rwparmy //overrule if present,or take it fromtenplate
+--rw list-b [nane] //e.g. a list of hardware components
+--rw nane
+--rwparmt //overrule if present,or take it fromtenplate
+--rwparmu //overrule if present,or take it fromtenplate

Each entry in the tenplate |ist enconpasses the generic configuration
data nodes that are needed for all the functional entities to be
addressed by this tenplate, as contained in the data container, in
this exanpl e, data nodes of list-a and list-b. In practice,
naturally, the nore data nodes that can be replicated the nore
efficient the tenplate technique wll be.

Each entry in the instance list represents a copy to be nmade of the
data nodes pattern defined by the leaf-ref tenplate, to create a
functional entity instance. The data container contains all the data
nodes needed to custom ze each copy of the tenplate, by overruling
one or the other data node value originating fromthe tenplate (eg:
parmx, parmy, parmt, parmu), or possibly to add to the copy one
or the other data nodes not provided by the tenplate.
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Al though it is reconmended that the same data nodes are defined in
the data container of tenplate and the data contai ner of instance,
only a limted nunber of such data nodes should be configured in the
instance. This reflects the assunption that functional instances
should have only Iimted variations fromtheir tenplate nodel

It should be noted that in a good application of the tenplate
technique, only few tenplates would suffice to generate a very | arge
nunber of functional instances; in other words, the instance |ist
woul d be much larger, typically by order of magnitudes, than the
tenplate |ist.

A sinple configuration exanple in the running data store of the
devi ce can be found at Appendix A 1 (Section 9.1.1)

2.2. Device expanding the running data store

Once the configuration is applied to the device, the device wll
dynanically create each instance as specified. The process for
generating data nodes for a particular instance foll ows these steps:

-A copy of the tenplate’'s data nodes is nade, serving as the
foundation for the instance’s configuration

-1f any of these data nodes are also configured in the running data
store for this instance, they will override the tenplate val ues.

If an instance data node is configured in the running data store but
not provided by the tenplate, it will be added to the generated
i nstance configuration

The resulting instance expansion corresponding to the exanmple in
appendix A.1 is provided in Appendix A 2 (Section 9.1.2)

2.3. Mandatories and Defaults
Wil e conceptually, the idea of tenplates inproves the re-usability
and consistency factor, there are certain nuances, that need to be

addressed while handling data nodes with defaults and nmandatori es.

If certain replicable data patterns contain default or nmandatory
val ues, and are used as-is both in the tenplate and in the instance,

-There is a possibility of silent and unintentional overwiting the

configured value of the node in the tenplate with the default val ue
in the instance due to the nmerge operation
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- Mandat ory data nodes nust be unconditionally configured in the
i nstance although they are already configured in the tenpl ate,
reducing the efficiency of the tenplate mechani sm

Hence, while the same data nodes are used in the tenpl ates and
instances, it is inperative that instance data nodes are without
default and nandatory statenents.

there may be different inplenmentation to solve this, one such way
that uses the existing YANG constructs is provided in Appendi x B
(Section 9.2).

3. Benefits of Tenplates in YANG Design

1. Reusability: Tenpl ates encourage reusability by allow ng conmon
structures to be defined once and reused nmultiple tinmes. This
reduces duplication and sinplifies nodel nanagenent.

2. Consistency: By using tenplates, simlar configurations are
defined and applied uniformy, leading to nore consistent data
nmodel i ng and networ k confi gurati on managenent.

3. Sinplified Miintenance: Wien a tenplate is nodified, all places
where it is used will automatically reflect those changes,
reducing the effort required to mai ntain and update the nodel.

4. Modul arity: Tenpl ates pronote a nodul ar approach to YANG node
design. By splitting the nodel into reusable parts, it becones
easier to scale and extend.

4. Tenplate Realisation Using YANG G oupi ngs

As described in Provisioning the running data store (Section 2.1),
this tenplate technique requires a simlar YANG structure to be used
in the list of tenplates(/data-nodes-pattern/tenplate) and the |ist
of tenpl at e-consuners/instances(/data-nodes-pattern/instance).

Rat her than maki ng copies of the sanme data nodes at different places,
groupi ngs can be used.
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grouping |ist-a-nodes {
list list-a {
| eaf parm x{
type int

| eaf parm y{
type string

}
}
grouping |ist-b-nodes {
list list-b {
| eaf parmt{
type int

| eaf parm u{
type string
}

}
}

augnment "./data-nodes-pattern/tenpl ate/data" {
description "....";
uses |ist-a-nodes;
uses |ist-b-nodes;

}

augnent "./data-nodes-pattern/instance/data" {
description "....";
uses |ist-a-nodes;
uses |ist-b-nodes;

}
4.1. Tenplates for existing YANG nodel s usi ng YANG G oupi ngs

An inplenentation that intends to apply the technique of tenpl ates
for existing YANG nodel s, such as ietf-interface.yang, could al so
realise this by copying these data nodes in to a new YANG groupi ng
and then applying themw th 'uses’ statenent. Belowis an exanmple
i npl ementation for data nodes defined in ietf-interfaces. yang

nmodul e xxx-interfaces-comon {
yang-version 1.1;
nanespace "urn: xxx-interfaces-comon";
prefix xxx-ifc;

import ietf-yang-types {
prefix yang;
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/1l Grouping few nodes of ietf-interfaces.yang
grouping interface-attributes {
contai ner interfaces {

Peschi ,

description

"Interface paraneters."”;

list interface {
key "nane";
description

"The list of interfaces on the device.

The status of an interface is available in this list in the
operational state. |If the configuration of a
systemcontroll ed interface cannot be used by the system
(e.g., the interface hardware present does not match the
interface type), then the configuration is not applied to
the systemcontrolled interface shown in the operationa
state. |If the configuration of a user-controlled interface
cannot be used by the system the configured interface is
not instantiated in the operational state.

Systemcontrolled interfaces created by the systemare
al ways present in this list in the operational state,
whet her or not they are configured.”;

| eaf nane {

type string;
description
"The name of the interface.

A device MAY restrict the allowed values for this |eaf,
possi bly depending on the type of the interface.

For systemcontrolled interfaces, this leaf is the

devi ce-speci fic name of the interface.

If aclient tries to create configuration for a
systemcontrolled interface that is not present in the
operational state, the server MAY reject the request if
the inplementati on does not support pre-provisioning of
interfaces or if the nanme refers to an interface that can
never exist in the system A Network Configuration

Prot ocol (NETCONF) server MJST reply with an rpc-error
with the error-tag 'invalid-value in this case.

If the device supports pre-provisioning of interface
configuration, the 'pre-provisioning’ feature is
adverti sed.

If the device allows arbitrarily nanmed user-controlled
interfaces, the "arbitrary-nanmes’ feature is advertised
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When a configured user-controlled interface is created by
the system it is instantiated with the sane name in the
operational state.

A server inplenentation MAY map this |eaf to the ifNane
M B object. Such an inplenmentation needs to use sone
mechanismto handle the differences in size and characters
al l owed between this leaf and ifNanme. The definition of
such a mechanismis outside the scope of this docunent.”;
ref erence
"RFC 2863: The Interfaces Goup MB - ifNane";

}
| eaf description {
type string;
description
"A textual description of the interface.
A server inplementation MAY map this leaf to the ifAias
M B object. Such an inplenentati on needs to use sone
mechanismto handle the differences in size and characters
al l oned between this leaf and ifAlias. The definition of
such a mechanismis outside the scope of this docunent.
Since ifAlias is defined to be stored in non-volatile
storage, the MB inplenentation MIST map ifAlias to the
val ue of ’'description’ in the persistently stored
configuration.";
ref erence
"RFC 2863: The Interfaces Goup MB - ifAlias";
}
| eaf type {

type identityref {
base interface-type;

/*mandatory true;could be refined when grouping is used*/
description

"The type of the interface.

When an interface entry is created, a server MNAY

initialize the type leaf with a valid value, e.g., if it
is possible to derive the type fromthe nanme of the
i nterface.

If aclient tries to set the type of an interface to a

val ue that can never be used by the system e.g., if the
type is not supported or if the type does not match the
nane of the interface, the server MJST reject the request.
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A NETCONF server MJST reply with an rpc-error with the
error-tag 'invalid-value’ in this case.";

ref erence
"RFC 2863: The Interfaces Goup MB - ifType";

}

| eaf enabl ed {
type bool ean;
[*default "true";could be refined when grouping is used*/
description
"This | eaf contains the configured, desired state of the
i nterface.

Systens that inplenment the |F-MB use the value of this
leaf in the intended configuration to set
IF-MB.i fAdm nStatus to "up’ or "down’ after an ifEntry
has been initialized, as described in RFC 2863.

Changes in this leaf in the intended configuration are
reflected in ifAdm nStatus.";

ref erence
"RFC 2863: The Interfaces Goup MB - ifAdm nStatus";

}

| eaf |ink-up-down-trap-enable {
type enuneration {
enum enabl ed {
val ue 1;
description
"The device will generate IinkUp/linkDown SNV
notifications for this interface.";

enum di sabl ed {
val ue 2;
description
"The device will not generate |inkUp/linkDown SNWP
notifications for this interface.";

}

description

"Controls whether |inkUp/IinkDown SNMP notifications

shoul d be generated for this interface.

If this node is not configured, the value 'enabled is
operationally used by the server for interfaces that do
not operate on top of any other interface (i.e., there are
no 'lower-layer-if’ entries), and 'disabled otherw se.";
reference
"RFC 2863: The Interfaces Goup MB -
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i fLi nkUpDownTr apEnabl e";

Y/ /linterface
} [/linterfaces

This nodul e coul d then be inported into any applicabl e nodul e which
needs to be nodul arized, thereby avoiding the need to duplicate the
definitions.

modul e xxx-interfaces-tenplate {
yang-version 1.1;
nanespace "urn: xxx-interfaces-tnplt";
prefix xxx-ifc-tnplt;

i mport xxx-interfaces-comon {
prefix xxx-ifc;
}

cont ai ner dat a-nodes-pattern {
list tenplate {
key "nane";
| eaf nane {
type string;
}

contai ner data {
uses xxx-ifc:interface-attri butes;

}

}

list instance {
key "nane";
| eaf nane {

type string;

| eaf tenplate {
type leafref {
pat h
"/ dat a- nodes- pattern/tenpl at e/ nane";
}
}

contai ner data {
uses xxx-ifc:interface-attributes;
}

}
}
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5.

9

9

Concl usi on

Using tenplates in YANG allows to efficiently configure | arge amunts
of simlar data nodes while keeping the running data store size
small. This is beneficial in termof device nenory footprint, ease
of configuration, configuration tine and potentially YANG validation
processing in the device. This draft explains sonme practicalities of
the tenpl ate nethod, including howto ensure that nandatory and
default statements do not jeopardize the effectiveness of the method.

In addition to the above, The tenplate nethod nentioned in Tenpl ate
Real i sation Using YANG G oupings (Section 4)is al so beneficial for
exi sting standard nodes as wel|.

Conventions and Definitions

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

Security Considerations
TODO Security
I ANA Consi derati ons

Thi s docunent has no | ANA acti ons.

Appendi x

1. A Example of applying the tenpl ate nethod.
1.1. A 1l.Device running data store using the tenplate nechani sm

In this exanple, one tenplate tenplate-1 is configured, and three
i nstances are configured, to be derived fromtenplate-1 and with
limted overruling of the tenplate val ues.

<confi g>
<dat a- nodes- patt er n>
<t enpl at e>

<name>t enpl at e- 1</ nane>

<descri pti on>A typi cal configuration</description>
<dat a>

<list-a>
<nanme>t enpl - 1-1i st-a-entry- 1</ nanme>
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<par m x>1</ par m x>
<par m y>30</ parmy>

</list-a>

<list-a>
<nane>t enpl - 1-1i st-a-entry-2</ nane>
<par m x>3</ par m x>
<par m y>30</ parmy>

</list-a>
<list-a>
<nane>t enpl - 1-1i st-a-entry- 3</ nane>
<par m x>3</ par m x>
<par m y>50</ par m y>

</list-a>

<list-b>
<nanme>t enpl - 1-1i st-b-entry- 1</ name>
<parmt>2</parmt>
<par m u>40</ par m u>

</list-b>

<list-b>
<name>t enpl - 1-1i st-b-entry-2</ name>
<parmt>4</parmt >
<par m u>60</ par m u>

</list-b>

<list-b>
<nane>t enpl - 1- | i st - b-ent ry- 3</ nanme>
<parmt>4</parmt >
<par m u>80</ par m u>

</list-b>

</ dat a>
</tenpl ate>

<i nst ance> /1l a first instance
<nane>i nst ance- 1</ nane>
<tenpl ate>tenpl ate-1</tenplate> //config is derived fromtenplate-1

<dat a>
<list-a>
<nane>tenpl -1-list-a-entry-2</name> // inherited fromtenpl ate
<par m y>33</ parmy> /loverrule tenplate value 30 with 33
</list-a>
</ dat a>

</instance>

<i nst ance> /1l a second instance
<nane>i nst ance- 2</ nane>
<tenpl ate>tenpl ate-1</tenplate> //config is derived fromtenplate-1
<dat a> /1 nothing fromtenplate to be overrul ed
</ dat a>

</instance>
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<i nstance> /1 a third instance
<name>i nst ance- 3</ nane>
<tenpl ate>tenpl ate-1</tenplate> //config is derived fromtenplate-1
<dat a>
<list-a>
<nanme>tenpl -1-list-a-entry-3</name> //inherited fromtenplate
<par m y>55</ par m y> /loverrule tenplate value 50 with 55
</list-a>
<list-b>
<nane>tenpl -1-list-b-entry-3</name> //inherited fromtenpl ate
<par m u>88</ par nt u> /loverrule tenplate value 80 with 88
</list-b>
</ dat a>
</instance>
</ dat a- nodes- pattern>
</ config>

9.1.2. A2:Data generated by the tenplate nmechani sm
The running data store exanple in section A1 | eads the device to
generate the follow ng data used to control the instances (w thout
the aid of the tenplate nechanism this data woul d need to explicitly
conme fromthe running data store, instead of being l|ocally expanded):

generated through instance-1 nerged with tenplate-1 expansion
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<dat a>

<list-a>
<nanme>t enpl - 1-1i st-a-entry- 1</ name>
<par m x>1</ par m x>
<par m y>30</ par my>

</list-a>

<list-a>
<name>t enpl - 1-1i st-a-entry-2</ name>
<par m x>3</ par m x>

<par my>33</ parmy> //deviate fromtenpl ate val ue
</list-a>
<list-a>

<nane>tenpl - 1-1i st - a- ent ry- 3</ nanme>
<par m x>3</ par m x>
<par m y>50</ parmy>

</list-a>

<list-b>
<nanme>tenpl - 1-|i st-b-entry- 1</ name>
<parmt>2</parmt>
<par m u>40</ par m u>

</list-b>

<list-b>
<nane>t enpl - 1-1i st-b-entry-2</ nane>
<parmt>4</parmt>
<par m u>60</ par m u>

</list-b>

<list-b>
<nane>t enpl - 1-1i st-b-entry-3</ nane>
<parmt>4</parmt>
<par m u>80</ par m u>

</list-b>

</ dat a>

(generated through instance-2 nerged with tenplate-1 expansi on)
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<dat a>

<list-a>
<nanme>t enpl - 1-1i st-a-entry- 1</ name>
<par m x>1</ par m x>
<par m y>30</ par my>

</list-a>

<list-a>
<name>t enpl - 1-1i st-a-entry-2</ name>
<par m x>3</ par m x>
<par m y>30</ parmy>

</list-a>

<list-a>
<nane>tenpl - 1-1i st - a- ent ry- 3</ nanme>
<par m x>3</ par m x>
<par m y>50</ parmy>

</list-a>

<list-b>
<nanme>t enpl - 1-1i st-b-entry- 1</ nanme>
<parmt>2</parmt >
<par m u>40</ par m u>

</list-b>

<list-b>
<nane>t enpl - 1-1i st-b-entry-2</ nane>
<parmt>4</parmt>
<par m u>60</ par m u>

</list-b>

<list-b>
<nane>t enpl - 1-1i st-b-entry-3</ nane>
<parmt>4</parmt>
<par m u>80</ par m u>

</list-b>

</ dat a>

(generated through instance-3 nerged with tenplate-1 expansi on)
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<dat a>

<list-a>
<nanme>t enpl - 1-1i st-a-entry- 1</ name>
<par m x>1</ par m x>
<par m y>30</ par my>

</list-a>

<list-a>
<name>t enpl - 1-1i st-a-entry-2</ name>
<par m x>3</ par m x>
<par m y>30</ parmy>

</list-a>

<list-a>
<nane>tenpl - 1-1i st - a- ent ry- 3</ nanme>
<par m x>3</ par m x>

<par m y>55</ parmy> //deviate fromtenpl ate val ue
</list-a>
<list-b>

<nanme>t enpl - 1-1i st-b-entry- 1</ nanme>
<parmt>2</parmt >
<par m u>40</ par m u>

</list-b>

<list-b>
<nane>t enpl - 1-1i st-b-entry-2</ nane>
<parmt>4</parmt>
<par m u>60</ par m u>

</list-b>

<list-b>
<nane>t enpl - 1-1i st-b-entry-3</ nane>
<parmt>4</parmt>
<par m u>88</ par m u> /ldeviate fromtenpl ate val ue

</list-b>

</ dat a>

9.2. B: Using existing YANG constructs in tenplate and i nstance YANG
definition

Thi s appendi x illustrates the use of groupings in the YANG definition
of tenplate and instances and nore specifically it shows how easily
mandat ory and default statenments can be introduced in the tenplate
definition by refining the grouping uses statenent.

9.2.1. The grouping construct
By defining common structures using grouping, one avoi ds repeating
code, ensures consistency and nmakes future changes easier since
nodi fi cations only need to happen in one place.

Exanpl e:
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groupi ng interface-config {
| eaf parma {
type string;

| eaf parmb {
type bool ean;

| eaf parmc {
type unint 32;

}
}
This "interface-config grouping defines a common structure that can

be reused across different YANG nodul es or different parts of the
sanme nodul e.

9.2.2. The uses construct
The 'uses’ statenment applies a previously defined groupi ng where
needed in the nodel (e.g. it copies the data nodes of the grouping at
the place of the 'uses’ statenent.

As an exanpl e, the data nodes defined in the grouping above can be
used in the tenplate and in the instance definition:
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cont ai ner dat a-nodes-pattern {
list tenplate {
key "nane";
| eaf nane {
type string;

contai ner data {
list interface {
key "interface-nane";

| eaf nane {
type string;
uses interface-config;
}
}
list instance {
key "nane";
| eaf nane {
type string;

}

contai ner data {
list interface {
key "interface-nanme";
| eaf nane {
type string;

uses interface-config;
}
}
}
}

9.2.3. The refine construct to control default and mandatory statenents

As explained in section 2.3, with the tenplate nmethod, sone data
nodes may need a default or nandatory statenment when used for the
tenpl ate definition but should have no mandatory neither default

statenments when used for the instance definition

The refine statement available in existing YANG version easily allows
to control mandatory and default statements when used along with the
uses statenent

Assume in our example that it is desired that parmb has a default

statenent and parmc has a nmandatory statenent when they are used for
the tenplate definition.
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Then t he YANG becones:

cont ai ner dat a-nodes-pattern {
list tenplate {
key "nane";
| eaf nane {
type string;

contai ner data {
list interface {
key "interface-nane";
uses interface-config {
refine parmb {
default "true"
}

refine parmc {
mandat ory true
}

}
}
}
}

list instance {
key "nane";
| eaf nane {
type string;

contai ner data {
list interface {
key "interface-nanme";
uses interface-config;
}
}
}
}
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