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Abstract

Thi s docunent defines rules for nmapping data nodels expressed in YANG
to configuration and operational state data encoded as JSON text. |t
does so by specifying a procedure for translating the subset of YANG
compati ble XM. docunents to JSON text, and vice versa

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

Internet-Drafts are draft docunments 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 Decenber 7, 2012
Copyright Notice

Copyright (c) 2012 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. 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 Li cense.

Lhot ka Expi res Decenber 7, 2012 [ Page 1]



Internet-Draft Mbdel i ng JSON wi t h YANG June 2012

Tabl e of Contents

1. Introduction . .

2. Term nol ogy and hbtatron . .

3 Speci fication of the Translatlon Procedure

Nanes and Nanmespaces . . .

Mappi ng XML El ements to JSO\I OOJ ects .

thplng YANG Dat at ypes to JSON Val ues

Numeri c Types . e

The "string" Type

The "bool ean" Type .

The "enuneration" Type

The "bits" Type

The "binary" Type

The "leafref” Type .

The "identityref" Type

The ' ‘enpty” Type .

10. The "union" Type . . .o

11. The "instance- |dent|f|er Type

Exanpl e C e e e e

| ANA Cbn3|derat|ons e X ¢

Security Considerations . . . . . . . . . . . . . .. . .10

Acknowl edgnents . . . . . . . . . . . . . . . . . . ... 10

4, References .o A
4.1. Normative References A
4.2. Informative References . . . . . . . . . . . . . . . . . .1

Author’s Address . . . . . . . . . . . . . L L. o o012

3.
3
3

CoNogrwWNE

WWWwWwwwwwww
WOEMOONN~N~NN~N~OO U S W

NOURPWWWWWWWWWWwWwWNE

Wwww

Lhot ka Expi res Decenber 7, 2012 [ Page 2]



Internet-Draft Mbdel i ng JSON wi t h YANG June 2012

1.

I nt roducti on

The aim of this docunment is define rules for mapping data nodel s
expressed in the YANG data nodeling | anguage [ RFC6020] to
configuration and operational state data encoded as JavaScript Object
Notation (JSON) text [RFC4627]. The result can be potentially
applied in tw different ways:

1. JSON may be used instead of the standard XML [ XM.] encoding in
the context of the NETCONF protocol [RFC6241] and/or with
exi sting data nodels expressed in YANG An exanpl e application
is the YANG APl Protocol [YANG API].

2. O her docunments that choose JSON to represent structured data can
use YANG for defining the data nodel, i.e., both syntactic and
semantic constraints that the data have to satisfy.

JSON mapping rules could be specified in a sinilar way as the XM
mappi ng rules in [ RFC6020]. This woul d however require solving
several problens. To begin with, YANG uses XPath [XPath] quite
extensively, but XPath is not defined for JSON and such a definition
woul d be far from straightforward.

In order to avoid these technical difficulties, this docunent enploys
an alternative approach: it defines a relatively sinple procedure
which allows to transl ate the subset of XML that can be nodel ed using
YANG to JSON, and vice versa. Consequently, validation of a JSON
text against a data nodel can done by translating the JSON text to
XM., which is then validated according to the rules stated in

[ RFC6020] .

The transl ation procedure is adapted to YANG specifics and
requi renents, namely:

1. The translation is driven by a concrete YANG data nodel and uses
i nformati on about data types to achieve better results than
generic XM.-JSON transl ation procedures.

2. Various document types are supported, nanely configuration data,
configuration + state data, RPC input and output paraneters, and
notifications.

3. XM namespaces specified in the data nodel are napped to
nanespaces of JSON objects. However, explicit nanespace
identifiers in JSON text are rarely needed.

4., Translation of XML attributes, nixed content, comrents and
processing instructions is not supported.
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2

Term nol ogy and Not ati on
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].
The following terns are defined in [ RFC6020] :
o anyxm
o augnent
o0 container
o data nodel
0 data node
0o data tree
0 datatype
o identity
0 instance identifier
o |eaf
o leaf-list
o list
0 nodul e
0 subnodul e
The following terns are defined in [ XMLNS]:
o local name
o prefixed nane

o qualified name
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3.

Speci fication of the Translati on Procedure
The transl ation procedure defines a 1-1 correspondence between the
subset of YANG conpati bl e XM. docunments and JSON text. This neans
that the translation can be applied in both directions and is al ways
i nvertible.
Any YANG conpati bl e XML docunent can be transl ated, except docunents
with mxed content. This is only a minor limtation since mxed
content is marginal in YANG - it is allowed only in "anyxm " nodes.
The follow ng subsections specify rules mainly for translating XM
docunments to JSON text. Rules for the inverse translation are stated
only where necessary, otherw se they can be easily inferred.

REQUI RED paraneters of the translation procedure are:
0 YANG dat a nodel ,
o type of the input XM. docunent,

o0 optional features (defined via the "feature" statenent) that are
consi dered active

The pernissible types of XML docunents are listed in Table 1 together
with the corresponding part of the data nodel that is used for the
transl ati on.
| Document Type | Data Mbdel Section |
configuration and state data mai n data tree
configuration mai n data tree ("config true")

I I I
| | |
I I I
I I I
| RPC input parameters | "input" nodes under "rpc" |
I I I
I I I
| | |
I I I

RPC out put paraneters "out put" nodes under "rpc"
notification "notification" nodes
R e R T T I L P R +

Tabl e 1: YANG Docunent Types

A particular application may decide to use only a subset of docunent
types from Table 1. For instance, YANG APl Protocol [YANG API] does
not use notifications.
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XML docunents can be translated to JSON text only if they are valid
i nstances of the YANG data nodel and sel ected document type, also
taking into account the active features, if there are any.

3.1. Nanes and Nanespaces

The | ocal part of a JSON nanme is always identical to the |ocal nane
of the corresponding XM el enent.

Each JSON nane lives in a nanespace which is uniquely identified by
the nane of the YANG nodul e where the correspondi ng data node is
defined. |If the data node is defined in a subnodule, then the
nanespace identifier is the name of the rmain nodule to which the
subrmodul e bel ongs. The transl ation procedure MJST correctly map YANG
nanespace URI's to YANG nodul e nanmes and vice versa

The nanespace SHALL be expressed in JSON text by prefixing the |oca
name in the foll ow ng way:

<nodul e nane>: <l ocal nane>
Figure 1: Encodi ng a nanespace identifier with a |ocal nane.

The namespace identifier MJST be used for |ocal names that are

anmbi guous, i.e., whenever the data nodel pernits a sibling node with
the sane | ocal name. O herwi se, the nanespace identifier is

OPTI ONAL.

When mappi ng nanespaces from JSON text to XM., the resulting XM
docunent nmay use default nanespace declarations (via the "xm ns"
attribute), prefix-based nanespace declarations (via attributes
beginning with "xmns:"), or any conbination thereof follow ng the
rules stated in [ XMLNS]. |If prefixed names are used, their prefix
SHOULD be the one defined by the "prefix" statenment in the YANG
nodul e where each data node is defined.

3.2. Mapping XM Elenents to JSON Obj ects
XML el ements are translated to JSON objects in a straightforward way:

0 XM elenents that have no siblings of the sane qualified name
correspond either to a nane/value pair or to a JSON object:

* An XML el enment which is nodeled as a leaf in YANGis translated
to a nane/value pair and the JSON dat atype of the value is
derived fromthe YANG datatype of the |eaf (see Section 3.3 for
t he dat atype nmappi ng rul es).
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* An XML el enent which is nbdeled as a container in YANG is
translated to an object.

0 A sequence of sibling XML el enents with the sanme qualified nane
(rmodeled as a list or leaf-list in YANG corresponds to a JSON
array. |f the sequence is nodeled as a leaf-list in YANG then
the array elenents are prinitive values (strings, numbers or
bool eans) whose type depends on the datatype of the leaf-list (see
Section 3.3). |If the sequence is nodeled as a list in YANG then
the array el enents are JSON obj ects.

3.3. Mapping YANG Dat at ypes to JSON Val ues

3.3.1. Numeric Types
YANG nuneric types ("int8", "intl16", "int32", "int64", "uint8",
"uint16", "uint32", "uint64" and "deci nal 64") are mapped to JSON
nunbers whose decimal representation is the YANG canonical form of
the nunber. Hexadeci mal val ues MJUST be converted to decinal.

3.3.2. The "string" Type

A "string" value is mapped to an identical JSON string, subject to
JSON encodi ng rul es.

3.3.3. The "bool ean" Type

A "bool ean" value is mapped to the corresponding JSON val ue 'true’ or
"fal se’.

3.3.4. The "enuneration" Type

An "enuneration” value is mapped in the sane way as a string except
that the pernmtted values are defined by "enuni statenents in YANG

3.3.5. The "bits" Type
A "bits" value is mapped to a string identical to the |exica
representation of this value in XM., i.e., a space-separated |ist of
bit val ues.

3.3.6. The "binary" Type
A "binary" value is mapped to a JSON string identical to the |lexica

representation of this value in XM., i.e., base64-encoded binary
dat a.
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3.3.7. The "leafref" Type
A "leafref"” value is mapped according to the sane rules as the type
of the | eaf being referred to, subject to the sane constraints as the
XM val ue.

3.3.8. The "identityref" Type

An "identityref" value is mapped to a string representing the

qualified name of the identity. Its nanespace MAY be expressed as
shown in Figure 1. |If the nanespace part is not present, the
nanespace of the nanme of the JSON object containing the value is
assuned.

3.3.9. The "enpty" Type

An "enpty" value is mapped to '[null]’, i.e., an array with the
"null’ value being its only el enent.
This representati on was chosen instead of using sinply 'null’ in

order to facilitate the use of "enpty" leafs in comon progranmn ng
| anguages. When used in a bool ean context, the "[null]’ val ue,
unlike "null’, evaluates to 'true’

3.3.10. The "union" Type

YANG "uni on" type represents a choice anong nmultiple alternative
types. The actual type of the XM. val ue MJUST be determ ned using the
procedure specified in Sec. 9.12 of [RFC6020] and the napping rul es
for that type are used

3.3.11. The "instance-identifier" Type

An "instance-identifier" value is a string representing a sinplified
XPat h specification. It is mapped to an anal ogical JSON string in
whi ch all occurrences of XM. nanespace prefixes are either renoved or
replaced with the correspondi ng nodul e nane according to the rul es of
Section 3.1.

When translating such a value fromJSON to XM., all conponents of the
i nstance-identifier MJUST be given appropriate XM. nanespace prefixes.
It is RECOWENDED that these prefixes be those defined via the
"prefix" statenent in the correspondi ng YANG nodul es.

3.4. Exanple

Consi der a sinple data nodel defined by the foll owing YANG nodul e:
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nodul e ex-json {
nanespace "http://exanpl e. coni ex-j son"
prefix ej;
inmport ietf-inet-types {
prefix inet;
}

container top {
list address {
key "seqno";

| eaf seqno {
type uint8;

}
leaf ip {
type inet:ip-address;
mandat ory true
}
}
cont ai ner phases {
typedef angle {
type deci mal 64 {
fraction-digits 2;
}
units "radi ans";
}
| eaf max- phase {
default "6.28";
type angl e;

| eaf-1ist phase {
type angl e;
must ". <= ../ max-phase";
m n-el enents 1;

}

}
}
}

Fi gure 2: Exanpl e YANG nodul e.

By using the translation procedure defined in this docunent,

June 2012

we can

conclude that the following JSON text is valid according to the data

nodel :
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{
"ex-json:top": {
"address": |
{
"seqno": 1,
"ip": "192.0.2.1"
H
{
"segno": 2,
"ip": "2001:db8:0:1::1"
}
1,
"phases": {
"phase": [0.79, 1.04, 3.14]
}
}

Fi gure 3: Exanple JSON text.
Note that the semantic constraint specified by the "nust" statenent
in Figure 2 is satisfied by all elenents of the "phase" array because
the default value of 6.28 is used for the absent "nax-phase" |eaf.
3.5. |1 ANA Consi derations
TBD.
3.6. Security Considerations
TBD.
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