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

provi ded without warranty as described in the Revised BSD License.
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1. I nt roducti on

[1-D.ietf-netnod-yang-nodul e-versioning] puts forth new concepts
relating to nodified rules for updating YANG nodul es and subnodul es,
a nmeans to signal when a new revision of a nodule or subnodul e has
non- backwar ds- conpati bl e (NBC) changes conpared to its previous
revision, and extends the YANG i nport statenent with a m ni num
revi si on suggestion to hel p docunent inter-nodul e dependenci es.

Thi s docunent defines a YANG extension that tags a YANG artifact
(i.e., YANG nodul es, YANG subnodul es, and YANG packages
[1-D.ietf-netnod-yang-packages] ) with a version identifier (YANG
Senver) that adheres to extended semantic versioning rules [SenVer].
The goal being to add a human readabl e version identifier that

provi des conpatibility information for the YANG artifact wi thout
needing to conpare or parse its body. The version identifier and
rul es defined herein represent the reconmrended approach to apply
versioning to | ETF YANG artifacts. This docunent defines
augnmentations to ietf-yang-library to reflect the version of YANG
modul es within the nodul e-set data. YANG Senver extends SenVer with
an optional ' COWAT suffix to support limted branching within YANG
artifact revision histories, as described in Section 4.3 and

Section 4.4.3.

Note that a specific revision of the SenVer 2.0.0 specification is
referenced here (from June 19, 2020) to provide an imrutable version
This is because the 2.0.0 version of the specification has changed
over time w thout any change to the semantic version itself.

1.1. Updates to Ot her RFCs
Thi s docunent updates [ RFC7950] to clarify how anbi guous nodul e
inmports are resolved (Section 5). It updates [ RFC8525] by adding a
version | eaf to nodul es and subnodul es (Section 7). 1t updates
[ RFC9907] to clarify how version statements are to be added to
modul es and subnodul es (Section 6).

2. Exanples of How Versioning Is Applied To YANG Mddul e Revi si ons

The followi ng diagramillustrates how the branched revision history
and the YANG Senmver version extension statenent could be used:
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Exanpl e YANG nodul e wi th branched revision history.

Modul e revi sion date Exanmpl e version identifier

2019-01-01 <- 1.0.0
2019!02—01 <- 2.0.0
2019!03-01 \\ <- 3.0.0

} 2519—04—01 <- 2.1.0

2019!05-01 I <- 3.1.0
2019!06-01 <- 2.2.0

Figure 1
The tree diagram above illustrates how an exanpl e nodul e’ s revision

hi story m ght evolve, over tine.

For | ETF nodul es, branchi ng does not occur, resulting in a sinpler
linear revision history. The following diagramillustrates a typica
| ETF nodul e revi sion history:

Exanpl e | ETF YANG nodul e with |inear revision history.

Modul e revi sion date Exanmpl e version identifier
2019-01-01 <- 1.0.0
2019!07—01 <- 1.1.0
2020!03-01 <- 2.0.0
2021!02—15 <- 2.1.0
2022!09-30 <- 3.0.0
Figure 2

Not e that when no branchi ng occurs, YANG Senver identifiers are
equi val ent to standard SenVer version nunbers and the ' COWPAT
nmodi fier is not needed.
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3.

4.

Term nol ogy and Conventi ons

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

Additionally, this docunment uses the follow ng term nol ogy:

*  YANG artifact: YANG nodul es, YANG subnobdul es, and YANG packages
[1-D.ietf-netnod-yang- packages] are exanples of YANG artifacts for
the purposes of this docunent.

* SemVer: A version string that corresponds to the rules defined in
[SenVer]. This specific canel-case notation is the one used by
the SenVer 2.0.0 website and used within this document to
di stingui sh between SenVer 2.0.0 and YANG Senver.

*  YANG Senver: A version identifier that is consistent with the
ext ended set of semantic versioning rules, based on [SenVer],
defined within this docunent.

YANG Semanti ¢ Versi oni ng

Thi s section defines YANG Semantic Versioning, explains howit is
used with YANG artifacts, and describes the rules associated with
changing an artifact’s senantic version when its contents are
updat ed.

1. Relationship Between SemVer and YANG Senver

[SenVer] is conpletely conpatible with YANG Senver in that a SenmVer
semantic version nunber is |egal according to the YANG Senver rul es
(though the inverse is not necessarily true). YANG Senver is a
superset of the SenVer rules, and allows for linited branching within
YANG artifacts. |If no branching occurs within a YANG artifact (e.g.,
in | ETF nodul es, which are not expected to use branching), the YANG
Senver version |abel will appear as a SemVer version nunber (i.e.,
they will not use the conpatibility nodifier described below). Note
that standard SenVer does not support branching and assunmes a single
i near progression of releases. The optional ' _COWAT nodifier is
uni que to YANG Senver and is introduced to support the linited
branching that nay be needed for certain YANG artifact revision

hi stori es.
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4.2. YANG Semantic Version Extension

The ietf-yang-semver nodul e defines a "version" extension -- a
substatenent to a nodule or submobdul e’s "revision" statenment -- that
takes a YANG semantic version as its argunent and specifies the
version for the given nodul e or subnodule. The syntax for the YANG
semantic version is defined in a typedef in the same nodul e and
descri bed bel ow.

4, 3. YANG Senver Pattern

YANG artifacts that enpl oy semantic versioning as defined in this
docunment MJST use a version identifier that corresponds to the
followi ng pattern: ' X Y.Z COWAT . \Were

* X, Y and Z are nandatory non-negative integers that are each |ess
than or equal to 2147483647 (i.e., the maxi mum signed 32-bit
i nteger value) and MUST NOT contain | eading zeroes,

* The .’ is aliteral period (ASCI| character 0Ox2e),

* The ' ' is an optional single literal underscore (ASCI| character
0x5f) and MJST only be present if the foll owi ng COWPAT el ement is
i ncl uded,

*  COWPAT, if specified, MIST be either the literal string
"conpatible” or the literal string "non_conpatible".

Additionally, [SenVer] defines two specific types of netadata that
may be appended to a senmantic version string. Pre-release netadata
MAY be appended to a YANG Senver string after a trailing -’
character. Build nmetadata MAY be appended after a trailing '+
character. |If both pre-release and build netadata are present, then
build metadata MUST follow pre-rel ease netadata. Wile build

met adat a MUST be i gnored when conparing YANG senmanti c versions, pre-
rel ease netadata can be used during nodul e and subnodul e devel opnent
as specified in Section 6. Both pre-release and build netadata are
allowed in order to support all the [SemVer] rules. Thus, a version
lineage that follows strict [SenVer] rules is allowed for a YANG
artifact.

The ietf-yang-senver nodul e included in this docunent defines an
extension to apply a YANG Senver identifier to a YANG artifact as
well as a typedef that formally specifies the syntax of the YANG
Senver.
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Semanti c Versioning Scheme for YANG Artifacts

Thi s docunent defines the YANG semantic versioning schenme that is
used for YANG artifacts. The versioning identifier has the foll ow ng
properties:

* The YANG senmantic versioning schenme is extended fromversion 2.0.0

of the semantic versioning schenme defined at senver.org [ SenVer]
to cover the additional requirenents for the managenment of YANG
artifact |ifecycles that cannot be addressed using the semver.org
2.0.0 versioning schenme al one.

* Unlike the [SenVer] versioning scheme, the YANG senantic

versi oni ng scheme supports updates to ol der versions of YANG
artifacts, to allow for bug fixes and enhancenents to artifact
versions that are not the latest. However, it does not provide
for the unlinited branching and updating of ol der revisions which
are docunented by the general rules in
[1-D.ietf-netnod-yang- nodul e-versi oni ng] .

* YANG artifacts that use the [SemVer] versioning schene are fully
conpatible with inplenentations that understand the YANG senantic
versi oning schene defined in this docunent.

* |f updates are always restricted to the |latest revision of the
artifact only, then the version identifiers used by the YANG
semanti c versioning schene are exactly the sane as those defined
by the [ SenVer] versioning schene.

Every YANG nodul e and subnodul e versioned using the YANG semantic
versioni ng schenme specifies the nodul e’ s or subnodul e’s semantic
version as the argunent to the ’ysv:version statenent.

Because the rules put forth in

[1-D.ietf-netnod-yang-nodul e-versioning] are designed to work wel |
with existing versions of YANG and allow for artifact authors to
mgrate to this scheme, it is not expected that all revisions of a
given YANG artifact will have a semantic version identifier. For
exanple, the first revision of a nodule or subnodul e may have been
produced before this schene was avail abl e.

YANG packages that nake use of this YANG Senver will reflect that in
t he package net adat a.

As stated above, the YANG semantic version is expressed as a string
of the form ' X Y.Z COVWAT
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* 'X is the MAJOR version. Changes in the MAJOR version numnber
i ndi cate changes that are non-backwards-comnpatible (Section 3.1.1
of [I-D.ietf-netnod-yang-nodul e-versioning]) to versions with a
| ower MAJOR version nunber.

* 'Y is the MNOR version. Changes in the M NOR version nunber
i ndi cate changes that are backwards-conpatible to versions with
the sane MAJOR version nunber, but a | ower M NOR version numnber
and no "_conpatible” or "_non_conpatible” nodifier.

* 'Z is the PATCH version. Changes in the PATCH version nunber can
indicate an editorial change to the YANG artifact. |In conjunction
with the ' _COWPAT nodifier (see below) changes to 'Z' nmay
indicate a nore substantive nodul e change. An editorial change is
defined to be a change in the YANG artifact’s content that does
not affect the semantic neaning or functionality provided by the
artifact in any way. Sone exanples include correcting a spelling
m stake in the description of a leaf within a YANG nodul e or
submodul e, non-significant whitespace changes (e.g., realigning
description statenents or changing indentation), or changes to
YANG comrents. Note: restructuring how a nodul e uses, or does not
use, subnodules is treated as an editorial |evel change on the
condition that there is no change in the nodule’'s semantic
behavi or due to the restructuring.

* ' COWPAT' is an additional nodifier, unique to YANG Senver (i.e.,
not valid in [SenVer] ), that indicates backwards-conpatible, or
non- backwar ds- conpati bl e changes relative to versions with the
sanme MAJOR and M NOR version nunbers, but | ower PATCH version
nunber, dependi ng on what form nodifier ' COWAT takes:

- If the nodifier string is absent, the change represents an
edi torial change.

- |If, however, the nodifier string is present, the neaning is
descri bed bel ow

- " _compatible" - the change represents a backwards-conpati bl e
change
- " _non_conpatible" - the change represents a non-backwar ds-

conpati bl e change

The ' _COWPAT' nodifier string is "sticky". Once a revision of a
modul e has a nmodifier in the version identifier, then all subsequent
nmodul e versions in that branch (i.e., those with the sane X. Y version
digits) will also have a nodifier. The nodifier can change from

" conpatible" to " _non_conpatible" in a subsequent version, but the
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nmodi fi er MJUST NOT change from" _non_conpatible" to " _conpatible" and
MJUST NOT be renoved. The persistence of the "_non_conpati bl e"
nmodi fi er ensures that conparisons of versions do not give the fal se

i mpression of conpatibility between two potentially non-conpatible
versions. |If " non_conpatible" was renoved, for exanple between
versions "3.3.2_non_conpatible" and "3.3.3" (where "3.3.3" was sinply
an editorial change), then conparing versions "3.3.3" to "3.0.0"
woul d | ook |ike they are backwards conpati bl e when they are not
(since "3.3.2_non_conpatible" was on the sane MAJOR. M NOR branch and
i ntroduced a non-backwar ds- conpati bl e change)

The YANG artifact name and YANG senantic version uniquely identify a
revision of said artifact. There MJST NOT be nultiple instances of a
YANG artifact definition with the same name and YANG semanti c version
but different content (and in the case of mpdul es and subnodul es,
different revision dates).

There MUST NOT be nultiple versions of a YANG artifact that have the
sane MAJOR, M NOR and PATCH versi on nunbers, but different patch

modi fier strings. E.g., artifact version "1.2.3 non_comnpatible" MJST
NOT be defined if artifact version "1.2.3" has already been defi ned.

4.4.1. YANG Senver with subnpdul es

YANG Senmver MAY be used to version subnodul es. Subnodul e versions
are separate of any version on the including nodule, but if a
subnmodul e has changed, then the version of the including nodul e MJST
al so be updat ed.

The rules for determ ning the version change of a subnodul e are the
same as those defined in Section 4.3 and Section 4.4 as applied to
YANG nodul es, except they only apply to the part of the nodul e schema
defined within the subnodule’ s file.

One interesting case is noving definitions fromone subnodule to
another in a way that does not change the resulting schena of the
including nmodule. In this case:

1. The including nodule has editorial changes and nmust receive a new
versi on nunmber with a PATCH conponent nodification.

2. The subnodule with the schema definition renoved has non-
backwar ds- conpati bl e changes and nust receive a new version
nunber with a MAJOR conponent nodification

3. The subnpdule with the schema definitions added has backwar ds-

conpati bl e changes and nust receive a new version nunber with a
M NOR conponent nodification
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Note that the meaning of a subnodul e may change drastically despite
havi ng no changes in content or revision due to changes in other
subnmodul es bel onging to the sane nodul e (e.g. groupings and typedefs
decl ared in one subnodul e and used in another).

4.4.2. Exanples for YANG semantic versions

The foll owi ng di agram and expl anation illustrate how YANG semanti c
ver si ons wor K.

YANG Semantic versions for an exanpl e nodul e:

0.1.0
I
0.2.0
I
1.0.0
I
1.12.0 -> 1.1.1 conpatible -> 1.1.2 non_conpati bl e
I
1.2.0 -> 1.2.1 non_conpatible -> 1.2.2 non_conpati bl e
|\
2.0.0\
| \-->1.3.0 -> 1.3.1_non_conpatible
3.0.0 |
| 1.4.0
3.1.0
The tree di agram above illustrates how the version history night
evol ve for an exanple nodule. The tree diagramonly shows the
branchi ng rel ati onshi ps between the versions. |t does not describe

the chronol ogy of the versions (i.e. when in time each version was
published rel ative to the other versions).

The foll owi ng description lists an exanpl e of what the chronol ogi ca
order of the versions could | ook |ike, fromoldest version to newest:

0.1.0 - first pre-release nodul e version

0.2.0 - second pre-rel ease nodul e version (w th NBC changes)
1.0.0 - first release (may have NBC changes from 0. 2.0)
1.1.0 - added new functionality, leaf "foo" (BC)

1.2.0 - added new functionality, |eaf "baz" (BC)
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2.0.0 - change existing nodel for performance reasons, e.g. re-key
l'ist (NBC

1.3.0 - inprove existing functionality, added |eaf "foo-64" (BC

1.1.1 conpatible - backport "foo-64" leaf to 1.1.x to avoid
i mpl ementing "baz" from1.2.0. This revision was created after

1
1.2.0 otherwise it may have been released as 1.2.0. (BQ

3.0.0 - NBC bugfix, renane "baz" to "bar"; also add new BC | eaf
"wi bbl e"; (NBC

1.3.1 _non_conpatible - backport NBC fix, rename "baz" to "bar"
(NBO)

1.2.1 non_conpatible - backport NBC fix, renanme "baz" to "bar"
(NBQO)

1.1.2 _non_conpatible - NBC point bug fix, not required in 2.0.0
due to model changes (NBC)

1.4.0 - introduce new leaf "ghoti" (BQC
3.1.0 - introduce new | eaf "wobble" (BC)

1.2.2 _non_conpatible - backport "wi bble". This is a BC change but
"non_conpatible” nodifier is sticky. (BQ

4.4.3. Branching Limtations with YANG Senmver

YANG artifacts that use the YANG Senver version scheme MJST ensure
that two artifacts with the same MAJOR versi on nunmber and no
_compatible or _non_conpatible nodifiers are backwards conpati bl e.
Therefore, certain branching schemes cannot be used with YANG Senver.
For exanple, the follow ng branchi ng approach using the follow ng
YANG Senmver identifiers is not supported:

3.5.0 -- 3.6.0 (add | eaf foo0)
|

I
3.20.0 (added | eaf bar)

In this case, given only the YANG Senver identifiers 3.6.0 and

3.20.0, one would assune that 3.20.0 is backwards conpatible with
3.6.0. But in the illegal exanple above, 3.20.0 is not backwards
conpatible with 3.6.0 since 3.20.0 does not contain the |eaf foo.
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Branching limtations should be carefully considered when doi ng

software developnment. It is recomrended to avoid only incrementing
the PATCH digit on the main branch of YANG nodul es. See Appendi x B
Scenario 2 for an illustration and expl anati on.

4.5. YANG Semantic Version Update Rul es

When a new version of an artifact is produced, then the foll ow ng

rul es define how the YANG semantic version for the new artifact is
cal cul ated, based on the changes between the two artifact versions,
and the YANG semantic version of the original artifact fromwhich the
changes are derived.

The followi ng four rules specify the RECOMWENDED, and REQUI RED
m ni num update to a YANG senantic version:

1. If an artifact is being updated in a non-backwards-conpatible
way, then the artifact version
"X. Y. Z[ _conpati bl e|] _non_conpatible]"” SHOULD be updated to
"X+1.0.0" unless that version has al ready been used for this
artifact but with different content, in which case the artifact
version "X Y. Z+1 non_conpati bl e" SHOULD be used i nstead.

2. If an artifact is being updated in a backwards-conpatible way,
then the next version nunber depends on the format of the current
ver si on nunber:

i "X.Y.Z" - the artifact version SHOULD be updated to
"X. Y+1.0", unless that version has already been used for
this artifact but with different content, when the artifact
versi on SHOULD be updated to "X Y. Z+1 conpati bl e" instead.

i "X.Y.Z_conpatible" - the artifact version SHOULD be updated
to "X Y. Z+1 conpati bl e".

iii "X'Y.Z_non_conpatible" - the artifact version SHOULD be
updated to "X Y.Z+1_non_conpati bl e".

3. If an artifact is being updated in an editorial way, then the
next version identifier depends on the format of the current
version identifier:

i "X Y.Z" - the artifact version SHOULD be updated to
"X Y. Z+1"

i "X.Y.Z conpatible" - the artifact version SHOULD be updated
to "X Y.Z+1 conpati bl e".
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iii  "X'Y.Z_non_conpatible" - the artifact version SHOULD be
updated to "X Y.Z+1 non_conpati bl e".

4. YANG artifact semantic version identifiers beginning with O,
i.e., "0.X Y", are regarded as pre-rel ease definitions and need
not follow the rules above. Either the M NOR or PATCH version
nunbers may be updated, regardl ess of whether the changes are
non- backwar ds- conpati bl e, backwards-conpatible, or editorial
See Section 6 for nore details on using this notation during
nmodul e and subnodul e devel opnent.

5. Additional pre-release rules for nodul es that have had at | east
one rel ease are specified in Section 6

Al t hough artifacts SHOULD be updated according to the rul es above,
whi ch specify the recommended (and m ni num required) update to the
version identifier, the follow ng rules MAY be applied when choosing
a new version identifier:

1. An artifact author MAY update the version identifier with a nore
significant update than described by the rul es above. For
exanple, an artifact could be given a new MAJOR versi on numnber
(i.e., X+1.0.0), even though no non-backwards-conpati bl e changes
have occurred, or an artifact could be given a new M NOR version
number (i.e., X Y+1.0) even if the changes were only editorial

2. An artifact author MAY skip versions. For exanple, a vendor
m ght have released 1.0.0 of a nodule for general availability.
Then, during subsequent devel opnent, used 1.1.0 and 1.2.0 for
internal releases. The next generally avail able rel ease could be
1.3.0 where external users never see 1.1.0 or 1.2.0.

Al t hough YANG Senver al ways indi cates when a non-backwar ds-
conpati bl e, or backwards-conpati bl e change may have occurred to a
YANG artifact, it does not guarantee that such a change has occurred,
or that consunmers of that YANG artifact will be inpacted by the
change. Hence, tooling, e.g.,
[1-D.ietf-netnod-yang-schenma-conparison], also plays an inportant
role for conparing YANG artifacts and cal culating the |ikely inpact
from changes
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[1-D.ietf-netnod-yang-nodul e-versioning] defines the "rev:non-
backwar ds- conpati bl e" extension statement to indicate where non-
backwar ds- conpati bl e changes have occurred in the nodul e revision
history. |If arevision entry in a nodule’s revision history includes
the "rev:non-backwards-conpati bl e" statenent then that MJST be
reflected in any YANG semantic version associated with that revision
However, the reverse does not necessarily hold, i.e., if the MAJOR
versi on has been incremented it does not necessarily nean that a
"rev:non- backwar ds- conpati bl e" statement woul d be present.

4.6. Exanples of the YANG Senmver Version ldentifier
4.6.1. Exanple Mdul e Using YANG Senver

Bel ow i s a sanpl e YANG nodul e that uses YANG Senver based on the
rules defined in this docunent.

nmodul e exanpl e- ver si oned- nodul e {
yang-version 1.1;
nanespace "urn: exanpl e: ver si oned: nodul e";
prefix "exvernod”;

inmport ietf-yang-revisions { prefix "rev"; }
i nport ietf-yang-senver { prefix "ysv"; }

description
"to be conpleted”;

revision 2017-08-30 {
description "Backport 'w bble |eaf";
ysv:version 1.2.2 non_conpati bl e;

}

revision 2017-07-30 {
description "Renane 'baz’ to 'bar’'";
ysv:version 1.2.1 non_conpati bl e;
rev: non- backwar ds- conpati bl e;

}
revision 2017-04-20 {

description "Add new functionality, |eaf 'baz";
ysv:version 1.2.0;

}

revision 2017-04-03 {
description "Add new functionality, leaf 'foo ";

ysv:version 1.1.0;

}
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revision 2017-02-07 {
description "First rel ease version.";
ysv:version 1.0.0;

/1 Note: YANG Senver rules do not apply to 0.X Y | abels.

/1 The follow ng pre-rel ease revision statenments woul d not
/1 appear in any final published version of a nodule. They
/1 are removed when the final version is published.

/1 During the pre-rel ease phase of devel opnent, only a

/1 single one of these revision statenents woul d appear

/1 revision 2017-01-30 {

/1 description "NBC changes to initial revision";
/1 ysv:version 0.2.0;

/1 rev: non- backwar ds-conpatible; // optiona

/1 /1 (theoretically no
11 /1 ' previous rel eased version’)
I}

[l revision 2017-01-26 {

/1 description "lInitial nodul e version
/1 ysv:version 0.1.0;

/1 }

/1 YANG nodul e definition starts here
cont ai ner exanpl e {
description
"This is an exanple container for the
exanpl e-ver si oned- nodul e. ";
| eaf qux {
type string;
description
"The qux instance of the device.";
}
| eaf foo {
type string;
description
"The foo instance of the device.";

| eaf bar {
type uint32;
description
"The magnitude of the foo. This |eaf was
renaned from’baz’.";

}
| eaf wibble {
type bool ean;
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description
"Does it wibble (true) or wobble (false)?";
}
}
}

4.6.2. Exanple of Package Usi ng YANG Senver

Bel ow i s an exanpl e YANG package that uses the YANG Senver version
identifier based on the rules defined in this docunent. Note: '\’
I'i ne wrappi ng per [RFC8792].

{

"ietf-yang-instance-data:instance-data-set": {
"name": "exanpl e-yang- pkg",
"content-schema": {

"modul e": "ietf-yang-packages@022-03- 04"
},
"timestanmp": "2022-12-06T17: 00: 382",
"description": ["Exanple of a Package \
usi ng YANG Semver"],
"content-data": {
"i et f-yang- packages: packages": {
"package": |
"name": "exanpl e-yang- pkg",
"version": "1.3.1",
}
]
}
}
}
}

Fi gure 3
5. Inport Mdul e by YANG Senmantic Version

[1-D.ietf-netnod-yang-nodul e-versioning] defines the rev:recommended-
m n-date extension that allows for the inported revision to be

sel ected based on any revision that matches -- or is later -- than
the specified revision date in the inmport. This section defines a
simlar extension for controlling inport by YANG semantic version, as
well as the rules for how inports are resol ved.
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5.1. The recommended-m n-versi on Extension

The ietf-yang-semver nodul e defines a "reconmmended-m n-versi on”
extension -- a substatenent to the "inport" statenent -- that takes
the nuneric version triplet (i.e., X Y.2Z2) of the YANG Senver as its
argunent and specifies that the m ni mum versi on of the associated
nmodul e being i nmported SHOULD be greater than or equal to the
specified value. The specific conditions for deternmining if a
modul e’ s version is greater than or equal is defined in Section 5.2
bel ow. At nost one instance of recomended-m n-version MAY be used
Renovi ng, addi ng or changi ng the recommended-ni n-version statenent is
consi dered a backwards conpati bl e change. An exanple use is:

i mport exanpl e- nodul e {
ysv: recomrended- m n-version 3.0.0;
}
5.2. Inport by YANG Semantic Version Rul es

When evaluating target nmodule to inport, only the nuneric triplet of
MAJOR. M NOR. PATCH i s considered. The "_conpatible" and
" non_conpatible" nodifiers as well as any netadata are ignored. A
nmodul e to be inported is considered as neeting the recommended

m nimum version criteria if it nmeets one of the follow ng conditions:

1. Has the exact same MAJOR, M NOR, PATCH as in the recomended- m n-
ver si on val ue.

2. Has the same MAJOR and M NOR versi on nunbers and a greater PATCH
nunber .

3. Has the sane MAJOR version nunmber and greater M NOR nunber. In
this case the PATCH nunber is ignored.

4. Has a greater MAJOR version nunber. 1In this case M NOR and PATCH
nunbers are ignored

If the recomrended-m n-version is specified as 3.1.0, the foll ow ng
exanpl es woul d satisfy that recomended-m n-version

3.1.0 (by condition 1 above)
3.1.1 (by condition 2 above)
3.2.0 (by condition 3 above)

4.1.2 (by condition 4 above)
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3.1.1 _conpatible (by condition 2 above, noting that nodifiers are
i gnor ed)

3.1.2 non_conpatible (by condition 2 above, noting that nodifiers
are ignored)

3.3.0-00 (by condition 3 above, noting that the pre-rel ease
met adata i s ignored)

If a conpiler that supports the recomended-m n-version extension
cannot |ocate a nodule with a version that is viable according to the
condi tions above, that YANG conpiler should enit a warning, and then
continue to resolve the inport based on established [ RFC7950] rul es.

6. Quidelines for Using YANG Senver During Mdul e Devel oprent

This section and the | ETF-specific sub-section bel ow provi de YANG
Semver - specific guidelines to consider when devel opi ng new YANG
nmodul es. As such this section updates Section 4.8 of [RFC9907].

Al'l modul es and subnodul es bei ng devel oped or updated that use the
YANG Senver versioning schenme MUST have uni que YANG Senver version
identifiers throughout their lifecycle.

Devel opment of a new YANG nodul e or subnodul e outside of the | ETF
that uses the YANG Senver versioning scheme SHOULD begin with a 0 for
the MAJOR version conmponent. This allows the nodul e or subnmodul e to
disregard strict SenVer rules with respect to non-backwards-
conpati bl e changes during its initial devel opnent. However, nodule
or subnodul e devel opers MAY choose to use the SenVer pre-rel ease
syntax instead with a 1 for the MAJOR version nunber. For exanple,
an initial nodul e or subnodul e version mght be either 0.1.0 or
1.0.0-al pha. |If the authors choose to use the 0 MAJOR version nunber
schene, they MAY switch to the pre-rel ease schene with a MAJOR
versi on nunmber of 1 when the nobdule or subnbdule is nearing initial
rel ease (e.g., a nodule’'s or subnodule’'s version nmay transition from
0.3.0to 1.0.0-beta to indicate it is nore mature and ready for
testing).

When using pre-rel ease notation, the pre-rel ease netadata MJUST adhere
to [ SenVer] syntax. The follow ng are exanples of valid pre-rel ease
versi ons:

1. 0. 0-al pha

1.0.0-al pha. 3

1. 0. 0-beta. 42
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1. 0. 0-202007.rc
1. 0. 0-20250106
1.0.0-03

When updating an existing nodul e or subnodul e usi ng the YANG Senver
versi oning scheme, the intended target semantic version can be used
along with pre-rel ease notation. For exanple, if a released nodul e
or subnodul e which has a current version of 1.0.0 is being nodified
with the intent to nake non-backwards-conpati bl e changes, the first
devel opment MAJOR version conponent should be 2 with sone pre-rel ease
notation such as -al pha.1l, naking the version 2.0.0-alpha.1. It may
be prudent to include the year or year and nonth devel opnent began
(e.g., 2.0.0-201907-al pha.1) in order to guarantee uni queness. As a
nmodul e or subnobdul e under goes devel opnent, it is possible that the
original intent changes. For exanple, a 1.0.0 version of a nodul e or
subnmodul e that was destined to becone 2.0.0 after a devel opnment cycle
may have had a scope change such that the final version has no non-
backwar ds- conpat i bl e changes and beconmes 1.1.0 instead. This change
is acceptable to make during the devel opnment phase so | ong as pre-

rel ease notation is present in both versions (e.g., 2.0.0-alpha.3
becones 1.1.0-al pha.4). However, on the next devel oprment cycle
(after 1.1.0 is released), if again the new target release is 2.0.0,
new pre-rel ease conponents rust be used such that every version for a
gi ven nodul e or subnodul e is unique throughout its entire lifecycle
(e.g., the first pre-release version mght be 2.0.0-202005-al pha.1 if
keepi ng the sanme year and nonth notation nentioned above).

Modul e and subnodul e devel opers SHOULD nmi ntain only one revision
statenment in a pre-rel eased nodul e or subnodule that reflects its
| at est revision.

6.1. YANG Senver in | ETF Mdul es

Al'l published | ETF nodul es and submodul es MUST use YANG semantic
versions in their revisions. This is an update to the gui dance
provided in Section 4.8 of [RFC9907]. As |ETF nodul es are not
expected to require branching in their revision history, the

" _COWPAT nodifier SHOULD NOT be used in | ETF published nodul es.
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6

6

1.

1.

1. YANG Senver in New | ETF Modul es

Devel opment of a new nodul e or subnodule (i.e., when there is no

exi sting nodule of the same nane) within the | ETF MJST begi n by using
0 as the MAJOR version conponent. |If the Internet Draft containing
the nodul e or subnodul e is an adopted docunent, pre-rel ease netadata
MUST NOT be used. Instead, the Y.Z (i.e., MNOR PATCH) version
components MJST be incremented with new revisions in order to

mai ntai n versi on uni queness.

2.  YANG Senver when updating | ETF Modul es

When revising an existing | ETF nodul e or subnodul e, the version MJST
use the target (i.e., intended) MAJOR and M NOR versi on components
with a 0 PATCH version nunber. [If the intended RFC release will be
non- backwar ds- conpati ble with the current RFC rel ease, the M NOR
versi on nunmber MJUST be 0. During pre-release | ETF draft devel opnent,
a sinplified notation of the formX Y.Z-REVISION i s used, where
REVISION is the draft revision nunber (e.g., 1.1.0-01, 1.1.0-02).
This notation is described in detail, including the specia
considerations for parallel conpeting drafts, in Section 6.1.3.

6.1.2.1. Guidelines for | ETF Modul es Previously Published wi thout YANG

6

1.

Senvers

For | ETF YANG nodul es and subnodul es that have al ready been
publ i shed, versions MJST be retroactively applied to all existing
revi sions when the next newrevision is created, starting at version
"1.0.0" for the initial published revision, and then increnenting
according to the YANG Senver version rules specified in Section 4.5.
For exanple, if a nodule or subnodule started out in the pre-NVDA
([RFC8342] ) world, and then had NVDA support added wi t hout renoving
any |l egacy "state" branches -- and you are |l ooking to add additiona
new features -- a sensible choice for the target YANG Senver woul d be
1.2.0 (since 1.0.0 would have been the initial, pre-NWVDA rel ease, and
1.1.0 woul d have been the NVDA revision).

3. YANG Senver when there are multiple parallel conpeting | ETF
drafts

Whet her a new | ETF nodul e i s being defined, or a previously published
| ETF nodul e i s being updated, special considerations are required
when multiple parallel conmpeting drafts are in progress for a new
modul e or a nodul e updat e.

The foll owi ng recommendati ons apply to the 2nd, 3rd, etc. parallel
drafts that devel op a nodul e or subnbdule with the sane nane. The
first draft published can sinply use the guidelines above w thout any
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extra netadata described bel ow The YANG Senmver in subsequent drafts
SHOULD i nclude the full docunent name as a pre-rel ease version
identifier, including the current docunent revision. For exanple, if
a nodul e or subnmodul e which is currently released at version 1.0.0 is
bei ng revised to include non-backwards-conpati bl e changes in draft-
user-net nod-foo, its devel opnent versions SHOULD include 2.0.0-draft-
user-netnmod-foo followed by the document’s revision (e.g., 2.0.0-
draft-user-netnod-foo-02). This will ensure each pre-rel ease version
is unique across the lifecycle of the nodul e or subnodul e. Wen
using the 0 MAJOR version for initial nodule or subnodul e devel opnent
in an individual Internet Draft (where M NOR and PATCH can change),
appendi ng the draft nane as a pre-rel ease conponent hel ps to ensure
uni queness when there are perhaps multiple, parallel efforts creating
the sanme nmodul e or submodul e.

O her approaches are al so possible to ensure uni queness of YANG
Senver identifiers across all parallel conpeting nodul es and
revi sions before | ETF adoption incl udi ng:

1. Using unique nodul e nanes (i.e., nmodul e names with unique
prefixes such as the author’s nanme, e.g. johnsmth-
i nterfaces.yang), or

2. Using unique strings within the YANG Senver pre-rel ease netadata
(e.g. 2.0.0-johnsnith-02).

Once an Internet Draft containing the nodule or subnodul e is adopted
as an | ETF docunent, the need for pre-rel ease netadata changes. In
this context, the sinplified X Y.Z-REVISION notation is used, where
X.Y.Z is the target YANG Senmver and REVISION is the draft revision
nunber. For new nodul es and subnodul es, the pre-rel ease netadata
MUST NOT be used. Instead, the Y.Z (i.e., MNOR PATCH) version
components are incremented as desired while leaving the X (i.e.,
MAJOR) conponent at 0. For nodul e or subnodul e revisions, only the
revision of the Internet Draft is required. For example, if the
modul e ietf-foo.yang is being revised by draft-ietf-netnod-rfcABCDbis
to include backwards-conpatible changes, its versions would be
1.1.0-01, 1.1.0-02, etc. as the draft progresses.

Sone draft revisions may not include an update to the YANG nobdul es or
submodul es contained in the draft. |In that case, those nodul es or
subnmodul es that are not updated do not require a change to their
versions. Updates to the YANG Senver version MJST only be done when
the revision of the nodul e changes.

See Appendix A for a detail ed exanple of | ETF pre-rel ease versions.
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7. Updates to ietf-yang-library

Thi s docunent updates YANG 1.1 [RFC7950] and YANG library [ RFC8525]

to clarify how anbi guous nodul e inports are resolved. It also
defines the YANG nodule, ietf-yang-library-senver, that augments YANG
library [RFC8525] with a version |eaf for nodul es and subnodul es.

7.1. YANG library versioning augnentations

The "ietf-yang-Ilibrary-senver" YANG nodul e has the follow ng
structure (using the notation defined in [ RFC8340]):

modul e: ietf-yang-Ilibrary-senver

augnent /yanglib: yang-library/yanglib: nodul e-set/yangl i b: nodul e:
+--1r0 version? ySV: versi on
augnment /yanglib:yang-Ilibrary/yanglib: nmodul e-set/yangli b: nodul e
/yangl i b: subnmodul e:
+--ro0 version? ysv:ver si on
augrment /yangli b:yang-1library/yanglib: nodul e-set
/yangli b:inport-only-nodul e:
+--1ro0 version? ySV: ver si on
augrment /yanglib:yang-1ibrary/yanglib: nodul e-set
/yangli b:import-only-nodul e/ yanglib: subrmodul e:
+--ro0 version? ysv:ver si on

Figure 4
7.1.1. Advertising version
The ietf-yang-library-semver YANG nodul e augments the "nodul e" and
"subnodul e” lists in ietf-yang-library with "version" leafs to
optionally declare the version identifier associated with each nodul e
and subnodul e.
8. YANG Mbodul es

Thi s YANG nodul e contains the typedef for the YANG senmantic version
and the identity to signal its use.

<CODE BEG NS> file "ietf-yang-senmver @026-03-03. yang"
modul e i etf-yang-senmver {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-yang-senver”;
prefix ysv;

organi zati on
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"I ETF NETMOD ( Networ k Model i ng) Working G oup”;
cont act
"WG Web: <http://datatracker.ietf.org/wy/ netnod/>
WG List: <nmailto:netnod@etf.org>

Aut hor : Joe O arke

<mai |l to:jclarke@isco. conp
Aut hor : Robert W/ ton

<mai lto:rwi|lton@i sco. conp
Aut hor : Reshad Rahman

<mai | t 0: reshad@ahoo. conr

Aut hor : Bal azs Lengyel

<mai | t o: bal azs. | engyel @ri csson. conp
Aut hor : Jason Sterne

<mai | t 0: j ason. st er ne@oki a. con»
Aut hor : Benoit d ai se

<mai | t 0: benoi t @ver yt hi ng- ops. net>";
description
"Thi s nodul e provides type and groupi ng definitions for YANG
packages.

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

Redi stri bution and use in source and binary forms, with or

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

The key words ' MUST', 'MJST NOT', 'REQUIRED , ’'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.

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

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

/1 RFC Ed.: replace XXXX with actual RFC number and renove this

/'l note.

/1l RFC Ed. update the ysv:version to "1.0.0".

revisi on 2026-03-03 {
ysv:version "0.25.0";
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description
"Initial revision";
ref erence
"RFC XXXX: YANG Senantic Versioning.";
}

/*
* EXt ensions
*/

ext ensi on version {
argunment yang- semanti c-versi on;
description
"The version extension is used to assign a version nunber
to a nodul e or subnodul e revision

The format of the version extension argunent MJST conform
to the "version typedef defined in this nodul e.

The statenent MUST only be a substatenent of the revision
statement. Zero or one version statenents per parent
statenent are allowed. No substatenents for this extension
have been standardi zed.

Ver si ons MJST be uni que anongst all revisions of a
nmodul e or subnodul e.

Addi ng, changing or renpbving a version is a
backwar ds- conpati bl e change. ";
ref erence
"RFC XXXX: YANG Semantic Versioning;
Section 4.2, YANG Semantic Version Extension";

}

ext ensi on recomended- m n-version {
argunment yang- semanti c-versi on;
description
"Recommends the versions of the nodule that may be inported to
one that is greater than or equal to the specified version

The format of the reconmended- ni n-versi on extension argunent
must be the MAJOR M NOR PATCH conponents fromthe

"version' typedef defined in this nodule (i.e., excluding
the ' _conpatible’ and ' _non_conpatible’” nodifiers as

wel | as any netadata).

The statenent MUST only be a substatenent of the inport
statenent. Zero or one ’'reconmended-m n-version
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statenments per parent statenent are allowed. No
substatenents for this extensi on have been
st andar di zed.

A nodule to be inported is considered as neeting the
recomended m ni mum version criteria if it neets one of
the follow ng conditions:

* Has the exact same MAJOR, M NOR, PATCH as in the
recommended- m n-ver si on val ue.

* Has the same MAJOR and M NOR versi on nunbers and a
great er PATCH nunber.

* Has the same MAJOR version number and greater M NOR numnber
In this case the PATCH nunber is ignored.

* Has a greater MAJOR version nunber. 1In this case M NOR
and PATCH nunbers are ignored.

Addi ng, renoving or updating a 'recomended-mi n-version
statenment to an inport is a backwards-conpatible change.";
ref erence
"RFC XXXX: YANG Semanti c Versioning; Section 5,
I nport Mbdul e by Semantic Version";

}

/*
* Typedefs
*/

typedef version {
type string {
Il ength "5..128";
pattern "[0-9]+[.][0-9]+[.][0-9] +(_(non_) ?compati bl e)?
+ ' (-[A-Za-z0-9.-1+)?([+][A-Za-z0-9.-]+) ?
}
description
"Represents a YANG semantic version. The rul es governing the
use of this version identifier are defined in the
reference for this typedef.";
ref erence
"RFC XXXX: YANG Senantic Versioning.";
}

}
<CODE ENDS>

Thi s YANG nodul e contains the augmentations to the ietf-yang-library
[ RFC8525] .
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<CODE BEG@ NS> file "ietf-yang-library-senmver @025-09-29. yang"
modul e ietf-yang-library-senmver {
yang-version 1.1;
nanespace "urn:ietf:parans: xm:ns:yang:ietf-yang-Ilibrary-senver”;
prefix yl-senver;

i mport ietf-yang-senver {
prefix ysv;
ref erence
"XXXX: YANG Semantic Versioning";
}
import ietf-yang-library {
prefix yanglib;
ref erence
"RFC 8525: YANG Library";

}

organi zati on
"I ETF NETMOD ( Networ k Model i ng) Working G oup”;

cont act
"WG Web: <https://datatracker.ietf.org/wg/ netnod/ >
WG List: <mailto:netnod@etf.org>

Aut hor : Joe O arke

<mai |l to:jclarke@isco. conp
Aut hor : Robert W/ ton

<mailto:rwilton@i sco. conp
Aut hor : Reshad Rahman

<mai | t 0: reshad@ahoo. con®

Aut hor : Bal azs Lengye

<mai | t o: bal azs. | engyel @ri csson. conp
Aut hor : Jason Sterne

<mai | t 0: j ason. st er ne@oki a. con»
Aut hor : Benoit d ai se

<mai | t 0: benoi t @ver yt hi ng- ops. net >";
description
"Thi s nodul e contains augnentations to YANG Li brary to add nodul e
and submodul e | evel version identifiers.

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 ternms contained in, the Revised BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).
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This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.

The key words ' MUST', ' MUST 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 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.";

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

/1 RFC Ed.: replace XXXX (including in the inports above) with

/1 actual RFC nunber and renpve this note.

/1l RFC Ed.: please replace ysv:version with 1.0.0 and

/1 remove this note.

revisi on 2025-09-29 {
ysv:version "0.24.0";
description
"Initial revision";
ref erence
"RFC XXXX: YANG Senantic Versioning";

}

groupi ng nodul e-version {
description
"Grouping for nodule version information.";
| eaf version {
type ysv:version;
description
"The version of the nmodul e or subnodul e.
The val ue MUST match the version value in the specific
revision of the nmodul e or submodul e | oaded in this
nmodul e-set . ";
ref erence
"RFC XXXX: YANG Serantic Versioning;
Section 7.1.1, Advertising version";
}
}

/1 library 1.0 nodul es-state is not augnented with version

augrment "/yangli b:yang-1ibrary/yanglib: nodul e-set/yanglib: nmodul e" {
description
"Add a version to nodul e information";
uses nodul e-versi on

}
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augrment "/yangli b:yang-1ibrary/yanglib: nodul e-set/yanglib: nodul e/"
+ "yangl i b: subrmodul e" {
description
"Add a version to subnodul e information";
uses nodul e-versi on

}

augrment "/yangli b:yang-1ibrary/yanglib: nodul e-set/"
+ "yangli b:inport-only-nodul e" {
description
"Add a version to nodule information";
uses nodul e-versi on

}

augrment "/yangli b:yang-1ibrary/yanglib: nodul e-set/"
+ "yangli b:inport-only-nodul e/ yangl i b: subnodul e" {
description
"Add a version to subnodul e infornmation";
uses nodul e-version

}
}
<CODE ENDS>
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Security Considerations

This section is nodeled after the tenmplate described in Section 3.7
of [ RFC9907].

The "ietf-yang-senver" and "ietf-yang-library-senver" YANG nodul es
define data nodels that are designed to be accessed via YANG based
managemnent protocols, such as NETCONF [ RFC6241] and RESTCONF

[ RFC8040]. These YANG based management protocols (1) have to use a
secure transport layer (e.g., SSH [RFC4252], TLS [RFC8446], and QU C
[ RFC9000]) and (2) have to use nutual authentication

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

The YANG nodul es define a set of identities, extensions, types, and
groupi ngs. These nodes are intended to be reused by other YANG
modul es. The nmodul e by itself does not expose any data nodes that
are witable, data nodes that contain read-only state, or RPCs. As
such, there are no additional security issues related to the YANG
nmodul e that need to be consi der ed.

I ANA Consi derations
1. YANG Modul e Regi strations

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

URI: urn:ietf:parans: xm:ns:yang:ietf-yang-semer
Regi strant Contact: The | ESG

XM: N A the requested URI is an XML nanmespace
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12.

URI: urn:ietf:parans:xm:ns:yang:ietf-yang-1library-senmver
Regi strant Contact: The |ESG
XM.: N A, the requested URI is an XM. nanespace.
Thi s docunent requests IANA to register the follow ng YANG nodul es in
the "YANG Modul e Nanes" registry [RFC6020] within the "YANG
Par amet ers" regi stry group.
The ietf-yang-senmver nodul e:
Nane: ietf-yang-senver
XML Nanespace: urn:ietf:paramnms:xm:ns:yang:ietf-yang-senver
Prefix: ysv
Mai nt ai ned by | ANA? N
Ref erence: [ RFCXXXX]
The ietf-yang-library-semver nodul e:
Nane: ietf-yang-Ilibrary-senver

XML Nanespace: urn:ietf:paranms:xm:ns:yang:ietf-yang-library-
senver

Prefix: yl-semver
Mai nt ai ned by | ANA? N
Ref erence: [ RFCXXXX]

2. @uidance for YANG Senver in | ANA mai nt ai ned YANG nodul es and
subnodul es

Note for 1 ANA (to be renoved by the RFC editor): Please check that
the registries and | ANA YANG nodul es and subnodul es are referenced in
the appropriate way.

| ANA is responsible for maintaining and versioning all |1 ANA (iana-)
YANG nodul es and subnodul es, e.g., iana-if-types.yang [|fTypeYang]
and iana-routing-types.yang [RoutingTypesYang].
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13.

13.

In addition to following the rules specified in the | ANA

Consi derations section of [I-D.ietf-netnod-yang-nodul e-ver si oni ng],

I ANA mai nt ai ned YANG nodul es and subnodul es MJUST al so i ncl ude a YANG
Senver version identifier for all new revisions, as defined in
Section 4.

The YANG Senver version associated with the new revi sion MJUST fol |l ow
the rules defined in Section 4.5.

Note: For | ANA mai ntai ned YANG nodul es and subnodul es that have

al ready been published, versions MJST be retroactively applied to all
exi sting revisions when the next new revision is created, starting at
version "1.0.0" for the initial published revision, and then
incrementing according to the YANG Senver rules specified in

Section 4.5.

Most changes to | ANA nai ntai ned YANG nodul es and subnobdul es are
expected to be backwards-conpati bl e changes and cl assified as M NOR
version changes. The PATCH version nay be increnented instead when
only editorial changes are nade, and the MAJOR version woul d be
incremented i f non-backwards-conpati bl e changes are nmade.

Because | ANA versions YANG nodules with a linear history, these
modul es will not need to use the " conpatible" or " _non_conpati bl e"
modi fiers with the "Z COWAT" version el enent.

See [I-D.ietf-netnod-iana-yang-gui dance] for conpl ete gui dance on how
to handl e versioning for | ANA mai ntai ned YANG nodul es.
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Appendi x A,  Exanpl e | ETF Modul e Devel opnent

Assume a new YANG nodul e i s being devel oped in the netnod working
group in the IETF. Initially, this nodule is being developed in an
i ndividual Internet Draft, draft-jdoe-netnod-exanpl e-nodule. The
followi ng represents the initial version tree (i.e., value of
ysv:version) of the nodule as it’'s being initially devel oped.

Version |lineage for initial nodul e devel opnent:

0. 1. 0-draft-jdoe- net nod- exanpl e- nodul e- 00

I
0. 2. 0-draft-jdoe- net nod- exanpl e- nodul e-01

I
0. 3. 0-draft-jdoe- net nod- exanpl e- nodul e- 02

0. 3. 1-draft-jdoe- net nod- exanpl e- nodul e- 03
At this point, devel opment stabilizes, and the workgroup adopts the
draft. Thus, now the draft becones draft-ietf-netnod-exanpl e-nodul e.
The pre-rel ease netadata is no | onger required.
Conti nued version progression after adoption

0.4.0

e
g RrT A
-

©
o
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At this point, the draft is standardized and becones RFC12345 and the
YANG nodul e versi on becones 1.0.0.

Atime later, the nmodul e needs to be revised to add additiona
capabilities. Developnent will be done in a backwards-conpatible
way. Two new individual drafts are proposed to go about adding the
capabilities in different ways: draft-jdoe-netnod-exnod- enhancenents
and draft-asnith-net nod- exnod- changes. These are initially devel oped
in parallel with the follow ng versions.

Paral | el devel opnent for next nodul e revision (track 1):
1.1.0-draft-j doe-net nod- exnod- enhancenent s- 00
1.1.0-draft-jdoe-net nod- exnod- enhancenent s- 01

In parallel with (track 2):

1.1.0-draft-asnith-net nod- exnod- changes- 00

1.1.0-draft-asmth-net nod- exnod- changes-01

At this point, the WG decides to nerge sone aspects of both and adopt
the work in asnmith's draft as draft-ietf-netnod-exnod-changes. Since
the draft is now an adopted | ETF docunent, the pre-rel ease netadata
changes to sinply include the adopted draft’s revision. A single
versi on progression continues.

1.1.0-00

1 0-01

1.
I

1.1.0-02
I

1.1.0-

0-03

The draft is standardi zed, and the new nodul e versi on becones 1.1.0.
Appendi x B. Exanpl es of _COWPAT Modifier Use

The foll owing scenarios illustrate sone situations where the _COVPAT

modi fier (i.e., _conpatible and non_conpatible) night be used in the

YANG Semver of a YANG nodule. While nodul e devel opnent is considered
here, this is appliacable to any YANG artifact.
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In the scenarios below, the X axis represents relative tine (date &
time) that a nodule is being published. Mbdule versions to the right
are nore recent than nodule versions to the left. In scenario 1, for
exanple, the time ordered publishing of nodule versions is: 2.0.0,
2.1.0, 3.0.0, A B

It is also useful to consider the |eftnost sequence (di agonal col umm)
of versions (going nostly downwards and slightly right) as the "main
branch” in a software devel opnment branchi ng schene, and the sequence
of versions noving rightwards (rows) as bug fixes in rel eased
branches (i.e., nmaintenance releases in a single najor rel ease
stream.

These scenarios are generally nore applicable for vendor nodul es
(which require nodifications that are not at the head of the main
branch) and not expected to occur nmuch in nodul es published by
standard bodies (which tend to be linear and only update the head of
the single branch).

Figure 6: Scenario 1
For each revision A and B, the follow ng are possible YANG Senver
versions when the revision is backwards comptible (BC) or non
backwar ds conpati bl e (NBC):
Revi sion A (BC): 2.0.1 conpatible
Revi sion A (NBC): 2.0.1 non_conpatible
2.2.0 is not allowed for A (see Section 4.4.3), and 4.0.0 is not

recomrended (likely to cause confusion since it does not have 3.0.0
as an ancestor).
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Figure 7: Scenario 2

For each revision N, P and Q the follow ng are possible YANG Senver
versi ons when the revision is backwards conptible (BC) or non
backwar ds conpati bl e (NBC):

Revision N (BO: 2.1.1 conpatible
Revision N (NBC): 2.1.1 non_conpatible

Revision P: This is a situation that illustrates the limts of
branching in YANG Senver. It is not recomended to create any new BC
or NBC version off of 2.2.0. One approach to avoid this situation is
to avoid only incrementing the PATCH digit in the main branch (i.e.,
increment at |least the MNOR digit).

For revision Q-- given that it is at the head of the branch -- the
foll owi ng are possi bl e YANG Senver versions when the revision is
backwards compatible (BC) or non backwards conpatible (NBC):

Revision Q (BC): 2.3.0
Revision Q (NBC): 3.0.0
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