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Abst r act

Yang Tenplates is a way to nore easily manage a network device's
configurati on when parts of that configuration are repetitive. This
docunent provides a high-level description of Yang Tenplates, and is
expected to evolve into a full solution in |ater versions.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

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

This Internet-Draft will expire on 3 Septenber 2025
Copyright Notice

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

Thi s docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunment. Code Conponents
extracted fromthis docunment must include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. I nt roducti on

Thi s docunent describes a nechani sm whereby nodes of configuration
data can be placed into tenplates, and tenplates can be applied to
subtrees in a configuration datastore. Wen a tenplate is applied to
a subtree, the configuration in the tenplate takes effect for that
subtree (unless other configuration takes precedence, as described
later in this docunent).

The contents of this docunent are based on discussions in two Interim

Meetings of the Netnod working group. It was witten _after_ those
meetings and is intended to summuari se the outcones as a set of high-
| evel requirements. It is not an exhaustive set of m nutes.

It's expected that |ater versions of this document will contain a
fuller description of Yang Tenpl at es.

1.1. Requirenents Language

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

The configuration of network devices is nodel ed using the Yang

[ RFC7950] | anguage, and the configuration of a specific device is
determned by the contents of one or nore configuration datastores on
t he device

A configuration datastore often contains multiple subtrees with
simlar or identical nodes within them For exanple, a device may be
configured to have nmultiple BGP nei ghbors. Each nei ghbor could have
an identical set of properties (achieved using identical
configurati on on each nei ghbor), and nei ghbor-specific properties
such as the address (achi eved using configuration that varies between
nei ghbors) .

In this situation, a client nust ensure that each set of identica
nodes exists in all the rel evant subtrees of the datastore and that
each occurrence of a node has the sane value in order to achieve the
correct intended configuration. This creates problens in keeping
occurrences of these nodes in sync and understandi ng the contents of
a large configuration datastore

Yang Tenpl ates defines fragnents of configuration called "tenpl ates"
When an i npl enentation supports Yang Tenplates, the client is able to
use existing network managenment protocols such as NETCONF [ RFC6241]
to:

* ©Manage the configuration inside each tenplate.
* Apply tenplates to subtrees of the datastore.

The configuration fromtenplates and the configuration not in
tenpl ates is conbi ned together to produce an intended datastore that
descri bes the configuration of the device.

Requi rement s

This section describes the requirements that the Yang Tenpl at es
solution nust satisfy. These requirenments were all discussed in the
Interim Meetings, and a rough consensus was reached on each of them
by the participants in the neetings.

A general thene of the Yang Tenplates work is to come up with a
"M nimal Viable Product” that is useful but not over-conplicated.
More advanced features could be considered as extensions in |ater
drafts.
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3.1. Defining and managi ng tenpl ates

Templ ates can be used with any Yang nodul e. They contain nodes of
configuration data, and are stored persistently in the running
dat astore of the device

A client can view and mani pul ate a tenplate, including the
configuration inside it, by manipulating it in the <running>
datastore. 1In this sense, a tenplate and its contents behaves |ike
any ot her subtree of configuration.

3.2. Applying tenpl ates

A template can be applied to zero or nore nodes in the <runni ng>
datastore. Each node can have zero or nore tenplates applied to it,
and the order they are applied is specified by the client. The order
is inportant when determning the final intended configuration -- see
t he next section.

Templ ates can be applied at multiple points in the hierachy. The
next section states the requirements when a node applies a tenplate
and it has an ancestor that also applies a tenplate.

When vi ewi ng the <runni ng> datastore, there is a nechanismto see
whi ch tenpl ates have been applied to each node, and in which order

3.3. Producing the <intended> datastore

The device's <intended> datastore is the result of conbining all the
applications of tenplates together with non-tenplate config. This is
call ed "expanding out" the tenplates.

The intended configuration inside a subtree is the result of taking
the relevant contents of every tenplate applied to the subtree’s root
node and its ancestors, and conbining it with the (non-tenplate) data
nodes inside the subtree.

A node inside a subtree nmay be present in nultiple tenplates that
have been applied, and/or it may be present as non-tenplate config
inside the subtree. The requirenents for conbining the tenpl ates and
the non-tenplate config together are as foll ows:

* The value of a node in the <intended> configuration is determ ned
by using precedence to decide where to take the value from

* Non-tenplate config al ways has the hi ghest precedence.
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* \When tenplates are applied to nmultiple ancestors, the innernost
ancestor takes precedence.

* \When multiple tenplates are applied to a particular node, the
order of application (as indicated by the client when applying the
tenpl ates) determ nes the precedence within that node

Whenever the contents of a tenplate is updated in <running> the

result of expanding out the tenplate appears in <intended> and takes

ef fect on the device.
3.4. Pattern matching in tenpl ates

The configuration inside a tenplate definition can contain val ues for

list keys that are sinple regul ar expressions, using a |linted subset

of regul ar expression syntax. This controls which list entries that
subtree of the tenplate takes effect for when it is applied.

An exanple of this would be to have a tenplate that is applied to a

top-1evel <interfaces> container, but the tenplate only takes effect

for certain interface nanes that match the regul ar expression
3.5. Of-box tenplate expansion

If the client knows the contents of the <runni ng> datastore (non-

tenpl ate config, tenplate definitions and tenplate applications), it

must be possible for the client to calculate the result of tenplate
expansi on.

In other words, the outconme of tenplate expansi on depends solely on
the <runni ng> datastore and not the state of the device.

4. | ANA Consi derati ons
This meno i ncludes no request to | ANA
5. Security Considerations
Thi s docunent should not affect the security of the Internet.
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