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Abst ract

Thi s docunent captures the current syntax used in YANG nodul e Tree
D agrams. The purpose of this docunment is to provide a single

|l ocation for this definition. This syntax may be updated fromtime
to tinme based on the evolution of the YANG | anguage.

Status of This Meno

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

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

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay 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 August 12, 2018.
Copyright Notice

Copyright (c) 2018 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

YANG Tree Diagrams were first published in [ RFC6536]. Such diagrans
are used to provided a sinplified graphical representation of a data
nmodel and can be automatically generated via tools such as "pyang"
(See <https://github. conl nbj 4668/ pyang>). This docunent descri bes
the syntax used in YANG Tree Diagrans. It is expected that this
docunent will be updated or replaced as changes to the YANG | anguage,
see [ RFC7950], necessitate.

Today’ s comon practice is to include the definition of the syntax
used to represent a YANG nodul e in every docunent that provides a
tree diagram This practice has several disadvantages and the

pur pose of this docunent is to provide a single location for this
definition. It is not the intent of this docunent to restrict future
changes, but rather to ensure such changes are easily identified and
sui tably agreed upon

An exanpl e tree diagramcan be found in [RFC7223] Section 3. A
portion of which foll ows:
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+--rwinterfaces
+--rwinterface* [nane]

I
+--rw nane strin
g
[ +--rw description? string
| +-rw type i dentityref
| +--rw enabl ed? bool ean
I

+--rw |ink-up-down-trap-enable? enuneration
2. Tree Di agram Synt ax

This section describes the neaning of the synbols used in YANG Tree
di agr ans.

A full tree diagramof a nmodule represents all elenents. It includes
the nanme of the nodul e and sections for top | evel nodule statenents
(typically containers), augnentations, rpcs and notifications al

i dentified under a nodule statenent. Mdule trees may be included in
a docunent as a whole, by one or nore sections, or even subsets of
nodes.

A nodule is identified by "nodule:" followed the nodul e-nane. This
is followed by one or nore sections, in order

1. The top-level data nodes defined in the nodule, offset by 2
spaces.

2. Augnentations, offset by 2 spaces and identified by the keyword
"augnent" followed by the augnment target node and a colon (":")
character.

3. RPCs, offset by 2 spaces and identified by "rpcs:".

4. Notifications, offset by 2 spaces and identified by
“notifications:".

5. Goupings, offset by 2 spaces, and identified by the keyword
"groupi ng" followed by the nanme of the grouping and a colon (":")
character.

6. yang-data, offset by 2 spaces, and identified by the keyword
"yang-data" foll owed by the nane of the yang-data structure and a
colon (":") character.

The rel ative organi zati on of each section is provided using a text-
based format that is typical of a file systemdirectory tree display
command. Each node in the tree is prefaces with "+--" Schema nodes
that are children of another node are offset fromthe parent by 3
spaces. Sibling schema nodes are listed with the sane space offset

Bj or kl und & Ber ger Expi res August 12, 2018 [ Page 3]



Internet-Draft YANG Tree Di agrans February 2018
and, when separated by lines, linked via a vertical bar ("|")
character.

The full format, including spacing conventions is:
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nodul e: <nodul e- nane>
+- - <node>

| +--<node>
[ +- - <node>
+- - <node>
+- - <node>
+- - <node>

augment <t arget-node>:

+- - <node>
+- - <node>
+- - <node>
+- - <node>
augnment <t ar get - node>:
+- - <node>
rpcs:

+- - <rpc- node>
+- - <r pc- node>
+- - <node>
| +--<node>
+- - <node>

notifications:
+--<notification-node>
+--<notification-node>

+- - <node>
| +--<node>
+- - <node>

groupi ng <groupi ng- nane>:
+- - <node>

+- - <node>
| +--<node>
+- - <node>
groupi ng <groupi ng- nane>:
+- - <node>

yang- dat a <yang- dat a- nane>

+- - <node>
+- - <node>
| +--<node>
+- - <node>
yang- dat a <yang- dat a- nane>:
+- - <node>
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2.1. Subnodul es

Subrodul es are represented in the sane fashion as nodul es, but are
identified by "subnodule:" followed the (sub)nodul e-nane. For
exanpl e:

subnodul e: <nodul e- nanme>
+- - <node>
| +--<node>
[ +- - <node>

2.2. G oupings

Nodes within a used grouping are normally expanded as if the nodes
were defined at the location of the "uses" statement. However, it is
al so possible to not expand the "uses" statenent, but instead print
the nane of the grouping.

For exanple, the foll ow ng di agram shows the "tls-transport” grouping
from[ RFC7407] unexpanded:

+-rwtls
+---u tls-transport

If the grouping is expanded, it could be printed as:
+--rwtls
+--rw port? i net: port-nunber
+-rwclient-fingerprint? x509c2n: tls-fingerprint
+--rw server-fingerprint? x509c2n:tl s-fingerprint
+--rw server-identity? snnp: adni n-string
G oupi ngs may optionally be present in the "groupings" section

2.3. yang-data

If the nmodul e defines a "yang-data" structure [RFC8040], these
structures may optionally be present in the "yang-data" section

2.4. Coll apsed Node Representation

At tines when the conposition of the nodes within a nodul e schenma are
not inportant in the context of the presented tree, sibling nodes and
their children can be collapsed using the notation " " in place of
the text lines used to represent the sumarized nodes. For exanple:
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+- - <node>
+- - <node>
+- - <node>
+- - <node>

2.5. Comment s

Single |line cooments, starting with "//" (possibly indented) and
ending at the end of the line, may be used in the tree notation

2.6. Node Representation
Each node in a YANG nodule is printed as:
<st at us>- - <f| ags> <nanme><opt s> <type> <if-features>

<status> i s one of:
+ for current
x for deprecated
o for obsolete

<flags> i s one of:

rw for configuration data

ro for non-configuration data, output parameters to rpcs
and actions, and notification paraneters

-w for input parameters to rpcs and actions

-u for uses of a grouping

-x for rpcs and actions

-n for notifications

nmp for nodes containing a "nount-point" extension statenent

<name> i s the name of the node
(<nane>) neans that the node is a choice node
:(<nane>) neans that the node is a case node

If the node is augnented into the tree from another nodul e,
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its name is printed as <prefix>: <nane>, where <prefix> is the
prefix defined in the nmodul e where the node is defined.

<opts> is one of:
? for an optional |eaf, choice, anydata or anyxni
I for a presence container
* for a leaf-list or list
[ <keys>] for a list’s keys
[ for a top-level data node in a nounted nodul e
@ for a top-level data node in a parent referenced nodul e

<type> is the nanme of the type for leafs and leaf-lists

If the type is a leafref, the type is either printed as
"-> TARGET", where TARGET is the leafref path, with prefixes
renoved if possible, or printed as "leafref"”.

<if-features> is the list of features this node depends on
printed within curly brackets and a question mark "{...}?"

Arbitrary whitespace is allowed between any of the whitespace
separated fields (e.g., <opts> and <type>). Additional whitespace
may for exanple be used to colum align fields (e.g., within a list
or container) to inprove readability.

3. Usage CGuidelines For RFCs

This section provides general guidelines related to the use of tree
di agrans in RFCs.

3.1. Wapping Long Lines

Internet Drafts and RFCs limt the nunber of characters that may in a
line of text to 72 characters. Wen the tree representation of a
node results in line being longer than this Iimt the |ine should be
br oken between <opts> and <type>, or between <type> and <if-feature>
The new line should be indented so that it starts bel ow <name> with a
white space offset of at |east two characters. For exanple:

notifications:
+---n yang-library-change
+--ro nodul e-set-id
-> |/ nodul es-st at e/ nodul e-set-id

Long paths (e.g., leafref paths or augnent targets) can be split and
printed on nore than one line. For exanple:
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augnent /nat:nat/nat:instances/nat:instance/ nat: mapping-table
/ nat : mappi ng-entry:

The previously nentioned "pyang" conmand can be hel pful in producing
such output, for exanple the notification diagram above was produced
usi ng:

pyang -f tree --tree-line-length 50 ietf-yang-library.yang

When a tree diagramis included as a figure in an Internet Draft or
RFC, "--tree-line-length 69" works well.

3.2. G oupings

If the YANG nodule is conprised of groupings only, then the tree

di agram shoul d contain the groupings. The ’pyang conpiler can be
used to produce a tree diagramw th groupings using the "-f tree --
tree-print-groupings" command |ine paraneters.

3.3. Long Di agrans

Tree diagrans can be split into sections to correspond to docunent
structure. As tree diagrans are intended to provide a sinplified

vi ew of a nodul e, diagrans |onger than a page should generally be
avoided. |If the conplete tree diagramfor a nodul e becones too |ong,
the diagram can be split into several snmaller diagrans. For exanple,
it mght be possible to have one diagramw th the data node and
another with all notifications. |If the data nodes tree is too |ong,
it is also possible to split the diagraminto smaller diagrans for
different subtrees. Wien long diagrans are included in a docunent,
aut hors shoul d consi der whether to include the long diagramin the
mai n body of the docunment or in an appendi Xx.

An exanpl e of such a split can be found in [ RFC7407], where section
2.4 shows the diagram for "engine configuration"

+--rw snnp
+--rw engi ne
/1l nore parameters fromthe "engi ne" subtree here
Further, section 2.5 shows the diagramfor "target configuration"
+--rw snnp
+--rw target* [nane]
/1l nore parameters fromthe "target" subtree here

The previously nentioned "pyang" conmand can be hel pful in producing
such out put, for exanple the above exanpl e was produced using:
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4.

4.

pyang -f tree --tree-path /snnp/target ietf-snnp.yang
YANG Schema Mount Tree Di agrans

YANG Schenma Mount is defined in [I-D.ietf-netnod-schema-nount] and
warrants some specific discussion. Schema nount is a generic

mechani smthat allows for mounting of one or nore YANG nodul es at a
specified |l ocation of another (parent) schema. The specific |ocation
is referred to as a nount point, and any container or list node in a
schena nmay serve as a nount point. Mount points are identified via
the inclusion of the "nount-point" extension statenent as a
subst at emrent under a container or list node. Munt point nodes are
thus directly identified in a nodul e schena definition and can be
identified in a tree diagram as indi cated above using the "np" flag.

In the followi ng exanple taken from[I-D.ietf-rtgwg-ni-nodel],
"vrf-root" is a container that includes the "nount-point" extension
statenment as part of its definition:

nmodul e: ietf-network-instance
+--rw networ k-i nstances
+--rw networ k-i nst ance* [ nane]
+--rw hane string
+--rw enabl ed? bool ean
+--rw description? string
+-rw (ni-type)?
+--rw (root-type)
+--:(vrf-root)
| +--nmp vrf-root

1. Representation of Munted Scherma Trees

The actual nodul es nade avail able under a nount point is controlled
by a server and is provided to clients. This information is
typically provided via the Schema Mount nodul e defined in
[I-D.ietf-netnod-schema-nmount]. The Schena Mount nodul e supports
exposure of both nobunted schema and "parent-references". Parent
references are used for XPath evaluation within munted nodul es and
do not represent client-accessible paths; the referenced information
is available to clients via the parent schema. Schenma nount al so
defines an "inline" type nount point where nounted nodul es are
exposed via the YANG |ibrary nodul e.

Whi | e the nodul es made avail abl e under a nount point are not
specified in YANG nodul es that include nmount points, the docunent
defining the nodule will describe the intended use of the nodul e and
may identify both nodules that will be nmounted and parent nodul es
that can be referenced by nounted nodul es. An exanple of such a
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description can be found in [I-D.ietf-rtgwg-ni-nodel]. A specific

i mpl ement ati on of a nodul e containing nount points will also support
a specific list of nounted and referenced nodules. |n describing
bot h i ntended use and actual inplenentations, it is helpful to show
how nount ed nodul es woul d be instantiated and referenced under a
mount point using tree diagrans.

In such diagrams, the nount point should be treated nuch |like a
contai ner that uses a grouping. The flags should al so be set based
on the "config" |eaf nmentioned above, and the nount rel ated options
i ndi cated above should be shown for the top | evel nodes in a nounted
or referenced nodule. The follow ng exanple, taken from
[I-Dietf-rtgwg-ni-nodel], represents the prior exanple with YANG
Rout i ng and OSPF nodul es nount ed, YANG Interface nodul e nodes
accessible via a parent-reference, and "config" indicating true:

nodul e: ietf-network-instance
+--rw network-i nstances
+--rw networ k-i nstance* [ nane]
+--rw hame string
+--rw enabl ed? bool ean
+--rw description? string
+-rw (ni-type)?
+--rw (root-type)
+--:(vrf-root)
+--nmp vrf-root
+--ro rt:routing-state/
| +--ro router-id?
+--ro control -pl ane-protocol s
+--ro control -pl ane-protocol * [type nane]
+--ro ospf: ospf
+--ro instance* [af]

--rw rt:routing/
+--rw router-id?
+--rw control -pl ane- protocol s
+--rw control - pl ane-protocol * [type nane]
+--rw ospf: ospf
+--rw instance* [af]
--ro if:interfaces@

--ro if:interfaces-state@

I
I
I
I
I
+
I
I
I
I
I
I
+
I
+
I

It is worth highlighting that the OSPF nobdul e augnents the Routing
nmodul e, and while it is listed in the Schema Mount nodule (or inline
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YANG | i brary) there is no special nount-related notation in the tree
di agr am

A nount point definition alone is not sufficient to identify if the
mount ed nodul es are used for configuration or for non-configuration
data. This is determned by the "ietf-yang-schema-nount" nodul e’'s
"config" |eaf associated with the specific nount point and is

i ndicated on the top | evel mounted nodes. For exanple in the above
tree, when the "config" for the routing nodule indicates fal se, the
nodes in the "rt:routing" subtree would have different flags:

+--ro rt:routing/
| +--ro router-id?
| +--ro control-plane-protocols

5. | ANA Consi derati ons
There are no | ANA requests or assignnents included in this docunent.
6. Security Considerations

There is no security inpact related to the tree diagrans defined in
this docunent.
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