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Abst r act

Thi s docunment introduces new YANG ext ension statenents for defining
XPat h functions. These functions can be used in XPath expressions in
YANG nodul es and in NETCONF XPath filters. A set of YANG specific
XPat h functions are al so defi ned.

Status of this Meno

This Internet-Draft is submitted 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 docunents 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 April 21, 2014.
Copyright Notice

Copyright (c) 2013 | 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 Docunents
(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 License.
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1.

I nt roducti on

Experi ence with YANG [ RFC6020] for data nodeling has shown that using
XPath for specifying constraints is very useful. Unfortunately,
since XPath 1.0 has a |limted set of data types, and the functions in
the core function library only operates on these data types, using
XPath 1.0 with other data types is often not possible, unless new
XPat h functions are defined.

Thi s docunent defines a nechanismto formally define new XPath
functions to be used in YANG nodul es and NETCONF [ RFC6241] XPath
filters, and introduces a few such XPath functions to be used for the
built-in YANG types that cannot be nanipul ated efficiently with the
core XPath functions.

The keywords "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].
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2. Defining and Using XPath Functions

A YANG ext ensi on statenment "xpath-function” is introduced in the YANG
nmodul e in Section 5. It is used to define the name, input
paraneters, and return type of an XPath function. For exanple:

nodul e exanpl e- nodul el {

iﬁﬁort i etf-yang-xpat h-ext ensi ons {
prefix yangxp;
}

yangxp: xpat h-function string-reverse {
yangxp: xpat h- ar gument str {
yangxp: xpat h-type string;

yangxp: xpath-result string

description
"This function reverses the string
the resulting string.";

str’ and returns

2.1. Using an XPath Function in YANG

When an XPath function defined in a YANG nodul e is used from anot her
nmodul e, the nodul e that defines the function is inported, and the
function is invoked using the syntax "<prefix>: <function-nane>",
where <prefix> is the prefix of the inported nodule. For exanple:

nodul e exanpl e- nodul e2 {
nanespace "http://exanpl e. conl exanpl e- nodul e2"

iﬁﬁort exanpl e- nodul el {
prefix exil;

}
iééf pal i ndr ome- of -t he-day {
type string;
must ". = exl:string-reverse(.)" {
error-nessage "Not a palindrone.";
}
}
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2.2. Using an XPath Function in a NETCONF Filter

An XPat h function defined in a YANG nodul e can be used in a NETCONF
filter by a client if the NETCONF server advertises the :xpath
capability, the capability associated with the YANG nodul e
"ietf-yang-xpat h-extensions", and the capability associated with the
nmodul e that defines the XPath function

For exanpl e, suppose a NETCONF server advertises the follow ng
capabilities in its <hell o> nessage:

<!-- lines wapped for display purposes only -->

<capability>
urn:ietf:parans: netconf:capability: xpath:1.0
</ capability>
<capability>
urn:ietf:parans: xm :ns:yang:ietf-yang-xpat h- extensi ons?
nmodul e=i et f - yang- xpat h- ext ensi ons
</ capability>
</ capability>
htt p:// exanpl e. com exanpl e- nodul e2?nodul e=exanpl e- nodul e2
</ capability>

A client can then send the foll owing request to return only
i nterfaces whose nanmes are palindrones

<rpc xm ns="urn:ietf:parans: xnl : ns: netconf: base: 1. 0"
message-i d="1">
<get xm ns:ex2="http://exanpl e. conl exanpl e- nodul e2" >
<filter type="xpath"
select="/interface[name = ex2:reverse(nane)]"/>
</ get >
</rpc>
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3. XPath Eval uati on Cont ext

Thi s docunment updates the XPath eval uation context for YANG XPath

expressions, defined in Section 6.4.1 in [RFC6020] in the follow ng
way:

0 The function library is the core function library defined in
[ XPATH], and a function "current()" that returns a node set with
the initial context node, and all functions defined by the
"yangxp: xpat h-function" statenment in the current nodul e, al
i ncl uded subnodul es, and all inported nodules. Functions defined
by "yangxp: xpat h-function" are referenced as "<prefix>
<function-name>", where <prefix> is the prefix of the nodul e that
defines <function-nane>.
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4. XPath Functions

Thi s docunment defines four YANG type-specific XPath functions, and
one generic XPath function. The functions are formally defined in
Section 5.

4.1. Function for the YANG Types "leafref" and "instance-identifier”

The function "deref"” returns a node-set containing the node that a
node of type "leafref" or "instance-identifier" refers to. For
exanpl e:

list interface {
key nane;
| eaf nane { ...
| eaf enabled {
type bool ean;

}

| eaf ngnt-interface {
type leafref {
path "/interfacel/ nane";

}
must ' yangxp:deref(.)/../enabled = "true"’ {
error-nessage
"The nmanagenent interface cannot be disabled. ”;
}

4.2. Function for the YANG Type "identityref"

The function "derived-front checks if a node of type "identityref" is
derived froma given identity. For exanple:
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nmodul e exanpl e-interface {
identity interface-type
identity ethernet {

base interface-type
}

identity fast-ethernet {
base et hernet;
}

identity gigabit-ethernet {
base et hernet;

}
list interface {
key narne;
iééf type {
type identityref {
base interface-type
}
}
}

augrment "/interface" {
when ' yangxp: derived-fron(type
"exanpl e-interface",
"ethernet")’;
/'l ethernet-specific definitions here

4.3. Function for the YANG Type "enuneration"

The function "enumval ue" returns the integer value associated with a
node of type "enuneration". For exanple, with this data nodel:
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list alarm {
| eaf severity {
type enuneration {

enum cl eared {
val ue 1;
}

enum i ndeterni nate {
val ue 2;
}

enum mi nor {
val ue 3;
}

enum war ni ng {
val ue 4;
}

enum naj or {
val ue 5;
}

enumcritical {
val ue 6;

}

the followi ng XPath expression selects only alarns that are of
severity "major" or higher:

[ al arnf yangxp: enum val ue(severity) >= 5]
4.4. Function for the YANG Type "bits"

The function "bit-is-set" checks if a node of type "bits" have a
given bit set. For example, if an interface has this |eaf:

| eaf flags {
type bits {
bit UP,
bit PROM SCUOUS
bit DI SABLED,

}

the follow ng XPath expression can be used to select all interfaces
with the UP flag set:

linterface[bit-is-set(flags, "UP")]
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4.5. Function for strings
The function "re-match” checks if a string matches a given regul ar
expression. The regul ar expressions used are the XM. Schema regul ar
expressions [ XSD-TYPES]. Note that this includes inplicit anchoring
of the regular expression at the head and tail. For exanpl e:
re-match(’ 1.22.333", "\d{1,3}\.\d{1,3}\.\d{1,3}")
returns true.

To count all logical interfaces called ethO.<nunber>, do:

count (/interface[re-match(name,’ ethO\.\d+)])

Bj or kl und Expires April 21, 2014 [ Page 10]



Internet-Draft YANG XPat h Ext ensi ons Cct ober 2013

5.  YANG XPat h Ext ensi ons Modul e

RFC Ed.: update the date below with the date of RFC publication and
remove this note.

<CODE BEG NS> file "ietf-yang-xpat h-extensi ons@013-10- 18. yang"

nmodul e i et f-yang- xpat h- ext ensi ons {
nanespace "urn:ietf:parans: xnl :ns:yang:ietf-yang-xpat h-ext ensi ons";
prefix "yangxp";

organi zati on
"I ETF NETMOD ( NETCONF Dat a Mbdel i ng Language) Worki ng G oup”;

cont act
"WG Web: <http://tools.ietf.org/ wy/ netnod/ >
WG List: <mailto:netnod@etf.org>

WG Chair: David Kessens
<muai | t 0: davi d. kessens@sn. con»

WG Chai r: Juergen Schoenwael der
<mai | t0:j . schoenwael der @ acobs- uni versity. de>

Edi t or: Martin Bjorkl und
<mailto:mbj @ail-f.com";

description
"This nodul e contains a collection of YANG extensions
for defining XPath functions to be used in XPath
expressions in YANG nodul es and NETCONF filters.

Copyright (c) 2013 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary fornms, with or

wi t hout nodification, is pernmtted pursuant to, and subject
to the license ternms contained in, the Sinplified 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).

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

/1l RFC Ed.: replace XXXX with actual RFC nunber and renove this
/1 note.
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/'l RFC Ed.: update the date below with the date of RFC publication
/1l and renove this note
revision 2013-10-18 {
description
"Initial revision.";
ref erence
"RFC XXXX: YANG XPat h Ext ensi ons";

}

/*
* Ext ensi ons
*/

ext ensi on xpat h-function {
argunment nane;
description
"This statenment introduces an XPath function that can be
used in 'nust’ and 'when’ XPath expression in YANG nodul es,
and in NETCONF filters.

The statement’s argunment specifies the nanme of the XPath
functi on.

When the function is used in a YANG nodul e, the nodul e where
the function is defined MIUST be inported. The function is
referred to using the syntax ’'<prefix>:<nanme>, where <prefix>
is the prefix of the nodule, and <nane> is the nane of the
XPat h function.

The follow ng substatenents are used:

) o m e e oo o - +
| subst at enent | cardinality |
o e e e e e e e e ao oo e e e - +
| yangxp: xpath-argunment | 0..n |
| yangxp: xpat h-resul t | 1 |
| description | 0..1 |
| reference | 0..1 |
o e e e e e e e e e e e oo n TSRS +

The yangxp: xpat h-argunent statenment defines the argunents to
the XPath function. The functions takes the argunents in the
order they are defined in the YANG nodule.";

}

ext ensi on xpat h-argunent {
argunent narne;
description
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"This statenent defines an argument to an XPath function
The statement’s argunent specifies the nanme of the XPath
function’s argunent. The nmandatory subst at enent
yangxp: xpat h-type defines the type of the argunent.

The follow ng substatenents are used:

o e e e e e e e e e e e oo n TSRS +
| subst at enent | cardinality |
o S +
| yangxp: xpat h-type | 1 |
o S +";

ext ensi on xpath-type {
argument type- nane;
description
"This statenment defines the type of the parent statement’s
XPat h obj ect .

The statenment’s argunent is one of the strings:
"node-set’, 'nunber’, 'string , or 'boolean ."

}

ext ensi on xpath-result {
argunment type
description
"This statenent defines the type of the XPath function’s
return val ue.

The statenment’s argument is one of the strings:

"node-set’, 'nunber’, ’string , or 'boolean’.";
}
/*
* XPat h functions
*/

/* Function for leafref and instance-identifier */

yangxp: xpat h-function deref {
yangxp: xpat h- ar gunment nodes {
yangxp: xpat h-type node-set;

yangxp: xpat h-result node-set;

description
"The deref() function follows the reference defined by the
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first node in docunment order in the argunent 'nodes’, and
returns the nodes it refers to.

If the first argunent node is of type instance-identifier

the function returns a node-set that contains the single node
that the instance identifier refers to, if it exists. If no
such node exists, an enpty node-set is returned.

If the first argunment node is of type leafref, the function
returns a node-set that contains the nodes that the | eafref
refers to.

If the first argunment node is of any other type, an enpty
node-set is returned.";
ref erence
"RFC 6020: YANG Section 9.9 and Section 9.13."
}

/* Function for identityref */

yangxp: xpat h-function derived-from {
yangxp: xpat h- ar gunment nodes {
yangxp: xpat h-type node-set;

yangxp: xpat h- ar gunent nodul e- nane {
yangxp: xpat h-type string;

yangxp: xpat h- ar gunent identity-name {
yangxp: xpat h-type string

yangxp: xpat h-result bool ean;
description
"The derived-from() function returns true if the first node in
docunent order in the argunent 'nodes’ is a node of type
identityref, and its value is an identity that is derived from
the identity "identity-name’ defined in the YANG
"nodul e-nane’; otherwise it returns false. "
ref erence
"RFC 6020: YANG, Section 9.10."
}

/* Function for enumeration */
yangxp: xpat h-functi on enum val ue {
yangxp: xpat h- ar gunment nodes {
yangxp: xpat h-t ype node-set;

yangxp: xpat h-resul t nunber;
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description
"The enumval ue() function checks if the first node in
docunent order in the argunment 'nodes’ is a node of type
enuneration, and returns the enums integer value. |f the
"nodes’ node-set is enpty, or if the first node 'nodes’ is
not of type enuneration, it returns NaN.";
ref erence
"RFC 6020: YANG Section 9.6.4.2.";
}

/* Function for bits */

yangxp: xpat h-function bit-is-set {
yangxp: xpat h- ar gunment nodes {
yangxp: xpat h-type node-set;

yangxp: xpat h- ar gunent bit-nane {
yangxp: xpat h-type string

yangxp: xpat h-resul t bool ean
description
"The bit-is-set() function returns true if the first node in
docunent order in the argunent 'nodes’ is a node of type
bits, and its value has the bit 'bit-name’ set; otherw se
it returns false.";
reference
"RFC 6020: YANG, Section 9.7.4."
}

/* String function */

yangxp: xpat h-function re-match {
yangxp: xpat h- ar gument subj ect {
yangxp: xpat h-type string;

yangxp: xpat h- ar gunment pattern {
yangxp: xpat h-type string;

yangxp: xpat h-resul t bool ean;
description
"The re-match() function returns true if the 'subject’ string
mat ches the regul ar expression 'pattern’; otherwi se it
returns fal se.

The regul ar expressions used are the XM. Schena regul ar
expressions. ";

ref erence
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"http://ww. w3. org/ TR/ xm schema- 2/ #r egexs";

}
<CODE ENDS>
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6. | ANA Consi derations
This docunment registers a URl in the | ETF XM registry [ RFC3688].
Following the format in RFC 3688, the following registration is
requested to be nmde.
URI: urn:ietf:parans:xm:ns:yang:ietf-yang-xpath-extensions
Regi strant Contact: The NETMOD WG of the | ETF.
XM.: NA, the requested URI is an XM. nanespace.

Thi s docunent registers a YANG nodul e in the YANG Modul e Nanes
registry [ RFC6020] .

nane: i etf-yang-xpat h- ext ensi ons
nanespace: urn:ietf:parans: xn :ns:yang:ietf-yang-xpath-extensi ons
prefix: yangxp

r ef erence: RFC XXXX
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7. Security Considerations

Thi s docunent defines a formal mechanismfor defining XPath functions
in YANG data nodel s, and has no security inpact on the Internet.
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