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1. Introduction

Thi s docunent introduces the concept of generic interface property
identities in YANG [ RFC7950] data nodels to sol ve the problem of how
to restrict interface configuration and state schena nodes to the
appropriate types of interfaces. E.g., it is desirable to restrict
MAC address configuration and state schema nodes to only those types
of interfaces that use Ethernet fram ng, and hence for which MAC
address configuration nay be applicable. This docunent defines a set
of common interface property YANG identities (e.g., Ethernet-Ilike),
and proposes that the iana-interface-type identities in iana-if-
type.yang are updated to also derive fromthe interface property
identities (a backwards conpati ble change). Interface based YANG
schema nodes can then be made conditional on the interface property
identities rather than being conditional on a hardcoded set of |ANA
interface types. This approach also allows newly defined interface
types to reuse published standard interface YANG schema nodes just by
deriving fromthe appropriate interface property identities, and

wi t hout requiring new revisions of those published standard YANG
nodul es each tine a new | ANA interface type is defined
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2

Ter ni nol ogy
Thi s docunment defines the follow ng terns:

o interface property identity: A YANG identity that defines a
particul ar generic interface related property that generally
relates to multiple interface type identities defined in iana-
interface-type.yang. An exanple of such a property is
"Et hernet-1Iike’

Probl em Definition

The YANG | anguage offers the "when" statenent that can be used to
make nodes conditional on sone particul ar X-Path expression

In the case, of interface related configuration, the when statenent
can be used to explicitly list all the iana-interface-type identities
that an interface's "type' |eaf nay take.

However, the current solution is not ideal for several reasons:

o Explicitly listing the interface types is sonewhat unw el dy,
particularly in the case that a schena node nmay apply to nany
interfaces. Wen faced with this scenario, YANG nodel authors
sonetines decide that it is better to keep the nodel sinple and
just allow the schema node to be used regardl ess of interface

type.

0o Explicly listing the inteface types has the further problemthat
the nodel cannot easily be extended to handle new interface types.
If a newinterface type is introduced then to reuse the sane
interface related schema nodes requires that all of the applicable
nmodel when statenments nust be updated to reference the new | ANA
interface type identity.

0 The current solution does not really work for bespoke vendor
specific interface types. Even though the proprietrary interface
types may be defined in the 1 ANA interface type identity list, it
is unlikely that it would be acceptable to update a standards
based YANG nodel to reference a proprietrary interface type.
Requiri ng bespoke interfaces to use separate sinilar configuration
and state nodes makes the nodels | ess generic and nore tedious to
use by clients.
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4. Interface Property ldentities

This draft introduces "Interface Property Identities". These are a
set of YANG identities that describe properties that could be
associated with nmultiple different types of interface.

The existing ANA interface type identities are then selectively
updated to al so derive fromone or nore of these interface property
identities. The YANG nodul e upgrade rules in [ RFC7950] allow for the
interface type identities to derive fromadditional identities in a
fully backwards conpati bl e way.

YANG nodul es that define interface specific nodes can then use the
YANG 1.1 derived-from() macro in the "when statenment xpath
expression to indicate that the node applies to all interfaces that
inherit fromthe specified interface property.

As new | ANA i nterface types are defined they can derive fromthe
interface property identities and hence acquire the interface

speci fic YANG nodes that have been defined in existing YANG nodul es
wi t hout requiring any changes beyond the device updating to use the
| atest iana-if-types YANG file.

Simlarly, vendor specific interface types can also inherit fromthe
interface property identities and al so acquire access to the
appropriate interface configuration nodes.

As required, new interface property identities can al so be defined,
again in a backwards conpati bl e way.

5. Potential issues and considerations:
0o Wuld IANA be willing to manage the new interface property types?

0 iana-interface-types.yang would need to be YANG 1.1. Wuld this
be an issue?

0 Need to define a suitable set of base interface properties.

0 Need to then apply the set of base interface properties to
appropriate interface types. Coordination between vendors nay be
required to get a reasonabl e base coverage

6. YANG Modul es
<CODE BEG NS> file "iana-if-property-type@017-06-27.yang"

nmodul e i ana-if-property-type {
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namespace "urn:ietf:paranms: xm :ns:yang:iana-if-property-type";
prefix ianaifp;

organi zation "I ANA";
contact "";
description
"Thi s YANG nodul e defines YANG identities for |ANA-registered

interface property types.
Thi s YANG nodul e i s nmai ntai ned by | ANA

The | atest revision of this YANG npdul e can be obtai ned from
the | ANA web site.

Requests for new val ues should be nade to | ANA via
emai | (iana& ana. org).

Copyright (c) 2017 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

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

wi thout nodification, is pernmitted 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 Documents
(http://trustee.ietf.org/license-info).

The initial version of this YANG nodule is part of XXX
see the RFC itself for full legal notices.";

reference
"I'ANA "interface property definitions’ registry.";

revision 2017-06-27 {
description
“Initial revision";
ref erence
"RFC XXX: I ANA Interface Property Type YANG Modul e";
}

identity iana-if-property-type {
description
"Base identity fromwhich specific interface property types are
derived.";

}

identity physical {
base iana-if-property-type;
description
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"This property represents an interface that has a physica
hardware representation, or is nodelled as such.";

}

identity virtual {
base iana-if-property-type;
description
"This property represents an interface that has no externa
physi cal hardware representation, and is used to represent
interfaces that are created via configuration.”

}

identity sub-interface {
base iana-if-property-type;
description
"This property represents an interface that is a child
interface that is parented to another interface.";

}

identity point-to-point {
base iana-if-property-type;
description
"This property represents an interface that is al ways
point-to-point, i.e. the interface can only ever be connected
to a single other interface, and hence broadcast and nul ticast
packet statistics do not make sense."”;

}

identity multicast {
base iana-if-property-type;
description
"This property represents an interface that could have multiple

end points, e.g. like an Ethernet interface. Such an
interface coul d have separate broadcast and nulticast packet
counters.";

}

identity ethernet-like {
base iana-if-property-type;
description
"This property represents an interface that is simlar in
behavi our to an Ethernet interface, and uses Ethernet
fram ng.";
}
}

<CODE ENDS>
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7. | ANA Consi derations
This draft proposes that | ANA al so manage a new registry of
"interface properties" alongside the existing "interface type"
registry, and to

extend the "interface type" registry to also derive frominterface
properties identities.

8. Security Considerations

Thi s docunment di scusses an approach how to structure interface
rel ated YANG schema. It has no security inmpact on the Internet.

9. Acknow edgnent s

This docunent arose from di scussions with Martin Bjorklund, Ladislav
Lhotka, and VMl adinmir Vassilev on the Netnod W5 al i as.

10. References
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[ RFC7224] Bjorklund, M, "I ANA Interface Type YANG Modul e",
RFC 7224, DA 10. 17487/ RFC7224, May 2014,
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[ RFC7950] Bjorklund, M, Ed., "The YANG 1.1 Data Model i ng Language"
RFC 7950, DO 10. 17487/ RFC7950, August 2016
<http://wwv. rfc-editor.org/info/rfc7950>
10.2. Informative References
[ RFC7223] Bjorklund, M, "A YANG Data Mddel for Interface
Managenment", RFC 7223, DA 10.17487/ RFC7223, May 2014,
<http://wwmv. rfc-editor.org/info/rfc7223>
Appendi x A. Exanpl es of possible updates to iana-if-types.yang
The exanpl e-iana-if-type.yang nodule illustrates the type of updates
that would be nade to iana-if-types.yang to make use of interface
properties.
<CODE BEG NS> file "exanpl e-iana-if-type@017-06-27.yang"
nmodul e exanpl e-i ana-if-type {

yang-version "1.1";
nanespace "urn:ietf:parans: xn :ns:yang: exanpl e-i ana-if-type";
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prefix ianaift;

inmport ietf-interfaces {
prefix if;

}

i mport iana-if-property-type {
prefix ianaifp;

}

/1 Full description, etc elided for clarity.
organi zation "I ANA";

contact "";
description
"This exanple nodule illustrates how iana-if-type.yang could
be extended to use interface properties.”
ref erence

"I ANA " i f Type definitions’ registry.
<http://ww.iana. org/ assi gnment s/ smi - nunber s>";

revision 2017-06-27 {
description
"Initial exanple of how ANA if type could be extended";
ref erence
"Taken fromdraft-rw |lton-netnod-interface-properties-00"
}

/1 Previous revision statenents elided for clarity.

identity iana-interface-type {
base if:interface-type
description
"This identity is used as a base for all interface types
defined in the "ifType definitions’ registry.";

}
/1 Most identies elided for clarity, sone are retained to
/1 illustrate how the interface properties are defined.

identity other {
base iana-interface-type
description
"None of the follow ng"
}

identity ethernetCsmacd {
base iana-interface-type
base i anai f p: physi cal
base ianaifp:nmulticast;
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base ianaifp: ethernet-like;
description
"For all Ethernet-like interfaces, regardl ess of speed,
as per RFC 3635.";
ref erence
"RFC 3635 - Definitions of Managed Objects for the
Et hernet-1i ke Interface Types"

}

identity ieee8023adlLag {

base iana-interface-type

base ianaifp:virtual

base ianaifp:nulticast;

base ianai fp: ethernet-like;

description

"| EEE 802. 3ad Link Aggregate.”

}

identity atm {
base iana-interface-type
base i anai f p: physi cal
base ianaifp:nulticast;
description
"ATM cel | s. "
}

identity atnSublnterface {
base iana-interface-type
base ianaifp:virtual
base ianaifp:sub-interface;
base ianaifp:nulticast;
description

"ATM Sub Interface.";
}

identity I|2vlian {

base iana-interface-type

base ianaifp:virtual

base ianaifp:sub-interface;

base ianaifp:nulticast;

description

"Layer 2 Virtual LAN using 802.1Q";

}

identity pos {
base iana-interface-type
base i anai f p: poi nt-to-poi nt;
description
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"Packet over SONET/SDH Interface.";
}

identity irb {
base iana-interface-type
base ianaifp:virtual
base ianaifp:nulticast;
base ianai fp: ethernet-1like;

description
"Integrated Routing and Bridging interface, also known as an
SVI or BVI interface.

Note, not currently defined in if-type.yang"

}
}

<CODE ENDS>

Appendi x B. Exanple of interface properties usage in ietf-interfaces-
common. yang

The ietf-interfaces-conmmon nodul e defines various interface
configuration nodes that are applicable to different types of

i nterfaces and hence would benefit frominterface properties.

<CODE BEG NS> file "exanple-ietf-interfaces-comon@017-06-27.yang"

nmodul e exanpl e-ietf-interfaces-comon {
yang-version 1.1;

nanmespace
"urn:ietf:parans: xm :ns:yang: exanpl e-i etf-interfaces-comon”;

prefix if-cm;
inmport ietf-interfaces {

prefix if;
}

import iana-if-type {
prefix ianaift;
}

import iana-if-property-type {
prefix ianaifp;
}
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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: Lou Berger
<mai | t o: | ber ger @ abn. net >

WG Chair: Kent Watsen
<mai | t 0: kwat sen@ uni per. net >

Edi t or: Robert W/ ton
<mai lto:rwilton@i sco. conp";

description
"Exanpl e of using when statenents with interface properties”;

revision 2017-06-27 {
description
"Exanpl es of using when statenments with interface properties”;

reference "Internet draft: draft-ietf-netnod-intf-ext-yang-04";

}

feature bandw dth {
description "<description elided>";
reference "Section 3.1 Bandw dt h";

}

feature carrier-delay {
description "<description elided>";
reference "Section 3.2 Carrier Delay";

}

feature danpening {
description "<description elided>";
ref erence "Section 3.3 Danpeni ng";

}

feature | oopback {
description "<description elided>";
reference "Section 3.5 Loopback";

}

feature configurable-12-ntu {
description "<description elided>";
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reference "Section 3.6 MU'

}

feature sub-interfaces {

description
"This feature indicates that the device supports the
instantiation of sub-interfaces. Sub-interfaces are defined
as logical child interfaces that allow features and forwarding
decisions to be applied to a subset of the traffic processed
on the specified parent interface."”

reference "Section 3.7 Sub-interface"

}

feature forwardi ng- node {
description "<description elided>"
reference "Section 3.8 Forwardi ng Mde"

}

/*

* Define conmon identities to help allow interface types to be
* assigned properties.

*/

identity | oopback {

description "Base identity for interface | oopback options”
}
identity | oopback-internal {

base | oopback;

description "<description elided>";
}
identity | oopback-Iine {

base | oopback;

description "<description elided>"
}
i dentity | oopback-connector {

base | oopback;

description "<description elided>";

}

/*
* Augnents the |ETF interfaces nodel with a leaf to explicitly
* specify the bandwi dth available on an interface.
*/
augrment "/if:interfaces/if:interface" {
description
"Augnents the | ETF interface nodel with optional conmon
interface | evel commands that are not fornally covered by any
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speci fic standard";

/'l Various features/nodes elided.

Various types of interfaces support a configurable |layer 2
encapsul ati on, any that are supported by YANG should be
listed here.

Di fferent encapsul ations can hook into the comon encaps-type
choi ce statenent.

L

~

cont ai ner encapsul ation {

when

"derived-fromor-self(../if:type, 'ianaifp:ethernet-like') or
derived-fromor-self(../if:type, 'ianaifp:sub-interface )" {

description
"All interface types that can have a configurable L2

encapsul ati on";

/*

* TODO - Should we introduce an abstract type to nake this

* extensible to new interface types, or vendor

* specific interface types?

*/

}

description
"Hol ds the OSI |ayer 2 encapsul ation associated with an
interface";
choi ce encaps-type {
description "Extensible choice of L2 encapsul ati ons”
}
}

/*
* Various types of interfaces support | oopback configuration
* any that are supported by YANG should be listed here.
*/
| eaf | oopback {
when "derived-fronm(if:type, 'ianaifp:physical’)" {
description
"Applies to all interfaces that derive fromthe physica
interface property.";

}

if-feature "Il oopback";
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type identityref {
base | oopback;

}

description "Enables traffic | oopback.";

}

/*
* Many types of interfaces support a configurable |ayer 2 MU
*/
leaf |2-ntu {
i f-feature "configurable-l2-ntu”;
type uintl1l6 {
range "64 .. 65535";
}
description
"The maxi mum si ze of layer 2 franmes that nmay be transmitted
or received on the interface (excluding any FCS overhead).
In the case of Ethernet interfaces it also excludes the
4-8 byte overhead of any known (i.e. explicitly matched by
a child sub-interface) 801.1Q VLAN tags.";

}
}
/*
* Add generic support for sub-interfaces.
*
* This should be extended to cover all interface types that are
* child interfaces of other interfaces.
*/

augnment "/if:interfaces/if:interface" {
when "derived-fron(if:type, 'ianaifp:sub-interface )" {
description
"Applies to all interfaces that derive fromthe Ethernet-Ilike
interface property.";

}

if-feature "sub-interfaces";

description
"Add a parent interface field to interfaces that nodel
sub-interfaces";

| eaf parent-interface {

type if:interface-ref;
mandat ory true

description
"This is the reference to the parent interface of this
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sub-interface.";
}

}
}

<CODE ENDS>

Appendi x C. Exanple of interface properties usage in ietf-interfaces-
ethernet-1ike. yang

The ietf-interfaces-ethernet-like nodul e defines various interface
configuration nodes that are applicable to any interfaces that have
"Et hernet-like" semantics, and hence would benefit frominterface
properties.

<CODE BEG NS> file "exanple-ietf-interfaces-ethernet-
i ke@017-06-27. yang"

nodul e exanpl e-ietf-interfaces-ethernet-Ilike {
yang-version 1.1;

namespace
"urn:ietf:parans: xnm:ns:yang:" +
"exanpl e-ietf-interfaces-ethernet-1ike"
prefix ethlike;
inmport ietf-interfaces {
prefix if;
}

i mport ietf-yang-types {
prefix yang;

i mport iana-if-property-type {
prefix ianaifp;
}

organi zati on

"I ETF NETMOD ( NETCONF Dat a Mbdel i ng Language) Worki ng Group”;
cont act

"W Web: <http://tools.ietf.org/ wy/ netnod/ >

W5 List: <mailto:netnod@etf.org>

WG Chair: Lou Berger
<mai | t o: | berger @ abn. net >
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WG Chai r: Kent Watsen
<mai | t 0: kwat sen@ uni per. net >

Edi t or: Robert W/ ton
<mai lto:rwilton@i sco. conp";

description
"Exanpl e for when statements using interface properties.”;

revision 2017-06-27 {
description
"Exanpl es of using when statements with interface properties”;

reference "Internet draft: draft-ietf-netnod-intf-ext-yang-04";

}

/*
* Configuration paraneters for Ethernet-like interfaces.
*/
augrment "/if:interfaces/if:interface" {
when "derived-fromif:type, 'ianaifp:ethernet-like )" {
description
"Applies to all interfaces that derive fromthe Ethernet-Ilike
interface property.";
}
description
"Augnent the interface nodel with configuration parameters for
all Ethernet-like interfaces”;

cont ai ner ethernet-Ilike {
description "Contains configuration paraneters for interfaces
that use Ethernet fram ng and expose an Et hernet
MAC | ayer.";
| eaf mac-address {
type yang: mac- addr ess;
description
"The configured MAC address of the interface.";
}

}
}

/*
* (perational state for Ethernet-like interfaces.
*/
augrment "/if:interfaces-state/if:interface" {
when "derived-from(if:type, 'ianaifp:ethernet-like )" {
description
"Applies to all interfaces that derive fromthe Ethernet-Ilike
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interface property.";

}
description
"Augnents the interface nodel with operational state paranmeters
for all Ethernet-like interfaces."”;
cont ai ner ethernet-Ilike {
description
"Cont ai ns operational state paraneters for interfaces that use
Et hernet fram ng and expose an Et hernet MAC | ayer."
| eaf mac-address {
type yang: mac- addr ess;
description
"The operational MAC address of the interface, if
appl i cabl e";

| eaf bia-nmac-address {
type yang: mac- addr ess;
description
"The "burnt-in’ MAC address. |.e the default MAC address
assigned to the interface if none is explicitly
configured.";

}

contai ner statistics {

description

"Packet statistics that apply to all Ethernet-Ilike
i nterfaces";

| eaf in-drop-unknown-dest-nmac-pkts {
t ype yang: count er 64;
units franes;
description "<l ong description elided>";

<CODE ENDS>

Appendi x D. Exanple of interface properties usage in ietf-
i nterfaces. yang

Here is an exanple of how the ietf-interfaces.yang nodul e could have
used interface properties to restrict nulticast packet statistics to
only those interfaces that support it.

<CODE BEG NS> file "exanple-ietf-interfaces@017-06-27.yang"
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nmodul e exanpl e-ietf-interfaces {
yang-version 1.1;

nanespace "urn:ietf:parans: xm :ns:yang: exanple-ietf-interfaces";

prefix if;

i mport ietf-yang-types {
prefix yang;

}

import "iana-if-property-type" {
prefix ianaifp;

}

organi zati on

"I ETF NETMOD ( NETCONF Dat a Mbdel i ng Language) Worki ng G oup”;
contact "<elided>";
description

"Exanpl e of when statenents for refining interface statistics";

revision 2017-06-27 {
description
"Exanpl e of how sone interface statistics could nake use of
interface properties"”;
ref erence
"RFC 7223: A YANG Data Model for Interface Management";
',
* Typedefs
*/
[l interface-ref typedef elided.
typedef interface-state-ref {
type leafref {
path "/if:interfaces-state/if:interface/if:nane";
}

description
"This type is used by data nodels that need to reference
the operationally present interfaces."”;
}
/*
* |dentities
* [
identity interface-type {
description
"Base identity from which specific interface types are
derived.";
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/'l Features elided.
/1 Configuration tree elided.

/*
* (Qperational state data nodes
*/
contai ner interfaces-state {
config fal se
description
"Data nodes for the operational state of interfaces."”
list interface {
key "nane";
description
"The list of interfaces on the device.
Systemcontrolled interfaces created by the systemare
al ways present in this list, whether they are configured or
not.";
| eaf nane {
type string;
description
"The name of the interface.
A server inplenentation MAY map this leaf to the ifNane
M B object. Such an inplenentati on needs to use sone
mechanismto handle the differences in size and characters
al l oned between this leaf and ifNanme. The definition of
such a mechanismis outside the scope of this docunment.";
ref erence
"RFC 2863: The Interfaces Goup MB - ifNane";

}
| eaf type {
type identityref {
base interface-type
}
mandat ory true
description
"The type of the interface."
ref erence
"RFC 2863: The Interfaces Goup MB - ifType"
}

/'l Various | eaves elided.

contai ner statistics {
description
"A collection of interface-related statistics objects.”
| eaf discontinuity-time {
type yang: date-and-ti ne;
mandat ory true
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description "<description elided>";
}
| eaf in-octets {

type yang: count er 64,

description "<description elided>";

ref erence

"RFC 2863: The Interfaces Goup MB - ifHC nCctets”;

}

| eaf in-unicast-pkts {
type yang: count er 64,
description
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were not addressed to a
mul ticast or broadcast address at this sub-Ilayer.
Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-tinme'.";
ref erence
"RFC 2863: The Interfaces Group MB - ifHC nUcast Pkts"

| eaf in-broadcast-pkts {
when "derived-from(if:type, '"ianaifp:nulticast’)" {
description
"Applies to interfaces that inherit the nulticast
interface property.";

}

t ype yang: count er 64;
description
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were addressed to a broadcast
address at this sub-Ilayer.
Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other times as indicated by the val ue of
"discontinuity-time' .";
reference
"RFC 2863: The Interfaces Goup MB -
i f HCl nBr oadcast Pkt s";
}
| eaf in-multicast-pkts {
when "derived-from(if:type, 'ianaifp:nulticast’)" {
description
"Applies to interfaces that inherit the nulticast
interface property.";
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type yang: count er 64;
description
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were addressed to a nulticast
address at this sub-layer. For a MAC-|layer protocol
this includes both Group and Functional addresses.
Di scontinuities in the value of this counter can occur
at re-initialization of the managenment system and at
other times as indicated by the val ue of
"discontinuity-tinme' .";
ref erence
"RFC 2863: The Interfaces Goup MB -
i f HCl nMul ti cast Pkts";

/1 Remai ni ng counters elided.

}
}
}
}
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