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Abstract

Thi s docunent defines a YANG data nodel that can be used to configure
and nanage OSPF.

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 (I ETF). Note that other groups may also distribute
wor ki ng documents 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 nmay be updated, replaced, or obsoleted 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 17, 2015.
Copyright Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunent authors. Al 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 documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
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the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Overview

YANG [ RFC6020] is a data definition | anguage that was introduced to
define the contents of a conceptual data store that all ows networked
devices to be nmanaged usi ng NETCONF [ RFC6241]. YANG is proving

rel evant beyond its initial confines, as bindings to other interfaces
(e.g. ReST) and encodings other than XM. (e.g. JSON) are being
defined. Furthernore, YANG data nodels can be used as the basis of

i npl ementation for other interfaces, such as CLI and programmatic
API's.

A core routing data nodel is defined in
[I-D.ietf-netnmod-routing-cfg], and it proposes a basis for the

devel opment of data nodels for routing protocols. The interface data
nmodel is defined in [ RFC7223] and is used for referencing interface
fromthe routing protocol. This docunent defines a YANG data nodel
that can be used to configure and manage OSPF and it is an augnent to
the core routing data nodel

Thi s docunment defines a YANG data nodel that can be used to configure
and manage OSPF. Both OSPFv2 [ RFC2328] and OSPFv3 [ RFC5340] are
supported. In additional to the core OSPF protocol, features
described in different separate OSPF RFCs are al so supported. They

i ncludes demand circuit [RFCL793], traffic engineering [ RFC3630],
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multiple address fanmily [ RFC5838], graceful restart [RFC3623]
[ RFC5187], NSSA [ RFC3101] and shamlink [RFC4577]. Those non-core
features are made optional in the data nodel provided.

1.1. Requirenents Language

The key words "MJST", "MJST NOT', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

2. Design of Data Mbdel

Al t hough the basis of OSPF configuration elenments |ike routers, areas
and interfaces remains the sanme, the detailed configuration nodel
varies anong different vendors. Differences are observed in term of
how protocol engine is tied to routing domain, how nultiple protocol
engi nes could be instantiated and configuration inheritance, just to
name a few.

The goal of this docunent is to define a data nodel that is capable
of representing these differences. There is very little information
that is designated as "mandatory", providing freedomto vendors to
adapt this data nodel to their product inplenentation.

2.1. Overview

The OSPF YANG nodul e defined in this docunent has all the compn
bui | di ng bl ocks for OSPF protocol.

The OSPF YANG nodul e augnents the routing/routing-instance/routing-
prot ocol s/ routing-protocol path of the ietf-routing nodul e.
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nodul e: ospf
+--rw routing
+--rw routing-instance [nane]
+--rw routing-protocols
+--rw routing-protocol [nane]
+--rw ospf

+--rw all-instances-inherit {instance-inheritance}?

+--rw instance* [routing-instance af]

+--rw all-areas-inherit {area-inheritance}?
| .
| .

+--rw area* [area-id]
+--rw all-interfaces-inherit {interface-inheritance}?

+-rwinterface* [interface]

+--rw topol ogy* [ nane]

The ospf is intended to match to the vendor specific OSPF
configuration construct which is identified by a local identifier
"name’. The field "version’ allows support for OSPFv2 and OSPFv3.

The ospf container includes one or nore OSPF protocol engines, each
encapsul ated in the instance entity. Each instance includes
information for the routing domain it is running on based on the
[routing-instance af] specification. There is no default routing
domai n assuned by the data nodel. For exanple, to enable OSPF on the
default 1Pv4 routing domain of the vendor, this nodel requires an
explicit instance entity with the specification like ["default"

"i pv4-unicast"]. The instance al so contains OSPF router |eve
configuration

The i nstance/ area and i nstance/ areal/interface contai ner contain the
OSPF configuration for the area and interface |evel respectively

The instance/topol ogy contai ner contain the OSPF configuration for
t opol ogy when nulti-topology feature is enabled
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2.2. OSPFv2 and OSPFv3
The defined data nodel supports both OSPFv2 and OSPFv3.
The field 'version’ is used to indicate the OSPF version and is a
mandat ory. Based on the version set, the data nodel change
accordingly to accommodate the difference between the two versions.
2.3. Optional Features
Optional features are features beyond the basic of OSPF
configurations and it is up to a vendor to decide the support of a
particul ar feature on a particular device.

Thi s nmodul e has decl ared a nunber of features, such as NSR, max-LSA
etc.. It is intended that vendors will extend the features |ist.

2. 4. | nheritance

This defined data nodel supports configuration inheritance for
i ntances, areas and interfaces.

The all-instances-inherit, all-areas-inherit and all-interfaces-
i nherit containers provides a consistent way to configure inheritable
command. Inheritance is treated as a feature. Vendors are expected

to augnent the above container to provide the list of inheritance
command for their inplenmentation

2.5. OSPF Router Configuration

The container ospf is the top level container in this data nodel. It
contains shared information anong di fferent OSPF instances under the
cont ai ner.

nmodul e: ospf
+--rw ospf
+--rw all-instances-inherit {instance-inheritance}?
| +--rw area
| +--rwinterface
+--rw operation-node? i dentityref
+--rw instance* [routing-instance af]
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2.6. OSPF | nstance Configuration

The contai ner instance represents an OSPF protocol engine. Each
instance indicates the routing domain it is associated with based on
[routing-instance af] and contains the router |evel configurations.

The all-areas-inherit container contains area configuration that
could be inherited to all OSPF areas defined. Simlarly, the all-
areas-inherit also contains interface configuration that could be
inherited to all the OSPF interfaces defined.
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nodul e: ospf

+--rw ospf

+--rw instance* [routing-instance af]

+--rw routing-instance rt:routing-instance-ref
+--rw af i dentityref
+--rw router-id? yang: dott ed-quad {router-id}?

+--rw adm n-di stance

| +--rw (granularity)?

| | +--:(detail)

| | | +--rwintra-area? ui nt8
| | | +--rwinter-area? uint8
| | +--:(coarse)

| +--rw internal ? uint8
| +--rw external ? uint8
+--rw nsr {nsr}?

| +--rw enabl e? bool ean

+--rw graceful -restart {graceful -restart}?

| +--rw enabl e? bool ean
| +--rw hel per-enabl e? bool ean
| +--rwrestart-interval ? uintl16

| +--rw hel per-strict-Isa-checking? bool ean
+--rw protocol -shut down {protocol - shut down}?
| +--rw shut down? bool ean
+--rw aut o-cost {auto-cost}?
| +--rw enabl e? bool ean
| +--rw reference-bandw dth? ui nt 32
+--rw nmaxi mum
| +--rw paths? uint16 {max-ecnp}?
| +--rw max-1|sa? ui nt 32 {max-1sa}?
+--rw npls

+-rwte-rid {te-rid}?

| +--rw (source)?

+--:(interface)

I
| | +--rwinterface? if:interface-ref
| +--:(explicit)
| +--rw router-id? i net:ipv4-address
+-rw |l dp

+--rw aut oconfig? bool ean {I dp-i gp-autoconfig}?
-rw all-areas-inherit {area-inheritance}?

+--rw area

I
I
I
I
I
I
| +--rw igp-sync? bool ean {I dp-igp-sync}?
I
+-
l _
| +--rwinterface
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2.7. OSPF Area Configuration

The contai ner area contains configurations of that area and the |i st
of interface container represents all the OSPF interfaces active in
t he encl osing area.

nodul e: ospf
+--rw ospf

+--rw instance* [routing-instance af]

+--rw area* [area-id]

+-rwttl-security {ttl-security}?

| +--rw enabl e? bool ean

| +--rw hops? uint8

+--rw protocol -shutdown {protocol-if-shutdown}?
+--rw shut down? bool ean

+--rw area-id area-id-type

+--rw area-type? i dentityref

+--rw sumary? bool ean

+--rw defaul t-cost? ui nt 32

+--rw virtual -l'ink* [router-id]

| +--rwrouter-id yang: dot t ed- quad

| +--rwcost? uint16

| +--rwhello-interval? ui nt 16

| +--rw dead-interval ? uintl16

| +--rwretransmt-interval? ui nt 16

| +--rwtransmt-delay? ui nt 16

| +--rw nmtu-ignore? bool ean {ntu-ignore}?
| +--rwlls? bool ean {l1s}?

| +--rw prefix-suppression? bool ean {prefi x-suppression}?
|  +--rw bfd? bool ean {bfd}?

I

I

I

|

I

+-rwttl-security {ttl-security}?
| +--rw enabl e? bool ean

+--rw shamlink* [local-id renote-id]

| +--rwlocal-id i net:ip-address

| +--rwrenote-id i net:ip-address

| +--rwcost? uint16

| +--rw hello-interval ? uint16

| +--rw dead-interval? ui nt 16

| +--rwretransnit-interval ? uintl16

| +--rwtransmt-delay? uintl16

| +--rw ntu-ignore? bool ean {ntu-ignore}?
| +--rwlls? bool ean {l1s}?

| +--rw prefix-suppression? bool ean {prefi x-suppression}?
|  +--rw bfd? bool ean {bfd}?

I

I
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| +--rw hops? ui nt8
+--rw protocol -shutdown {protocol-if-shutdown}?
+--rw shut down? bool ean

--rw range* [prefix]
+--rw advertise? bool ean
+--rw cost? ui nt 24
--rw all-interfaces-inherit {interface-inheritance}?

|
|
|
| +
| | +--rwprefix inet:ip-prefix
|
|
| +
[

+-rwinterface
2.8. OSPF Interface Configuration
The container interface contains configurations of that interface.

The ospf-interfaces also contain interface configuration that could
be inherited to all ospf-interface s defined.

Yeung, et al. Expires April 17, 2015 [ Page 9]



Internet-Draft OSPF Yang Dat a Model Cct ober 2014

nodul e: ospf
+--rw ospf

+--rw instance* [routing-instance af]
+--rw area* [area-id]

+-rwinterface* [interface]

+--rwinterface if:interface-ref

+--rw network-type? enumrer ati on

+--rw passive? bool ean

+--rw demand-circuit? bool ean {demand-circuit}?

+-rwnulti-area {nulti-area-adj}?

| +--rwnulti-area-id? area-id-type
| +--rwcost? uintl6
+--rw static-nei ghbors

| +--rw nei ghbor* [address]

| +--rw address i net:ip-address

[ +--rw cost? ui nt 16

| +--rw poll-interval ? uintl16

| +--rw priority? uint8

+--rw cost? ui nt 16

+--rw dead-interval ? uint16
+--rwretransmit-interval ? ui nt 16

+--rw transmt-del ay? uintl16

+--rw ntu-ignore? bool ean {ntu-ignore}?
+--rwlls? bool ean {l1s}?

+--rw prefix-suppression? bool ean {prefi x-suppression}?
+--rw bfd? bool ean {bfd}?

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| +--rw hello-interval ? uint16

I

I

I

I

I

I

I

[ +-rwttl-security {ttl-security}?
| | +--rw enabl e? bool ean
| | +--rw hops? ui nt8
| +--rw protocol -shutdown {protocol-if-shutdown}?
| | +--rw shut down? bool ean
| +--rw topol ogy* [ nane]

[ +--rw name rt:rib-ref
| +--rw cost? ui nt 32

2.9. OSPF notification

Thi s YANG nodel defines a list of notifications to informclient of
i mportant events detected during the protocol operation. The
notifications defined cover the common set of traps from OSPFv2 M B
[ RFC4750] and OSPFv3 M B [ RFC5643].
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nodul e: ospf
notifications:
+---n if-state-change
+--ro routing-instance? rt:routing-instance-ref
+--ro routing-protocol - nane? string
+--ro instance- af

| +--ro af? identityref

+--ro |link-type? i dentityref
+--ro interface

| +--ro interface? if:interface-ref

| +--ro area-id? ui nt 32

| +--ro neighbor-router-id? yang: dot t ed- quad

I

I

I

I

I

I

I

| +--ro virtual-link
I

I

| +--ro shamlink
I

I

I

I

| +--ro area-id? ui nt 32
| +--ro local-ip-addr? i net:ip-address
| +--ro renote-ip-addr? i net:ip-address
+--ro state? if-state-type
+---n if-config-error
+--ro0 routing-instance? rt:routing-instance-ref

+--ro routing-protocol - nane? string
+--ro instance- af

| +--ro af? i dentityref

+--ro link-type? i dentityref
+--ro interface

| +--ro interface? if:interface-ref
| +--ro packet-source? yang: dot t ed- quad
| +--ro area-id? ui nt 32

+--ro0 nel ghbor-router-id-~ yang: dot t ed- qua
| i ghb id? d d d

I

I

I

I

I

I

I

I

| +--ro virtual-link
I

I

| +--ro shamlink
I

I

I

I

I

| +--ro area-id? ui nt 32
| +--ro local-ip-addr? i net:ip-address
| +--ro renote-ip-addr? i net:ip-address
+--ro packet-type? packet -t ype
+--ro error? enuneration
+---n nbr-state-change
+--ro routing-instance? rt:routing-instance-ref

+--ro routing-protocol - nane? string
+--ro instance- af

I

|

| | +--ro af? i dentityref

| +--ro link-type? i dentityref

| +--ro interface

| | +--ro interface? if:interface-ref
| | +--ro neighbor-router-id? yang: dot t ed- quad
| | +--ro neighbor-ip-addr? yang: dot t ed- quad
| +--ro virtual-link

| | +--ro area-id? ui nt 32
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| +--ro neighbor-router-id?
+--ro shamlink

| +--ro area-id?

+--ro local -ip-addr?

| +--ro neighbor-router-id?
| +--ro neighbor-ip-addr?
+--ro state?

+--ro0 routing-instance?
+--ro routing-protocol - nane?
+--ro instance- af

| +--ro af? identityref
+--ro |link-type?

+--ro interface

| +--ro interface?

+--ro nei ghbor-router-id?
| +--ro neighbor-ip-addr?
+--ro virtual -link

| +--ro area-id?

| +--ro neighbor-router-id?
+--ro status?

+--ro age?

+--ro exit-reason?

r x- bad- packet

+--ro0 routing-instance?
+--ro routing-protocol - nane?
+--ro instance- af

| +--ro af? identityref
+--ro |link-type?

+-ro interface

| +--ro interface?

| +--ro packet-source?
+--ro virtual -1ink

| +--ro area-id?

| +--ro neighbor-router-id?
+--ro shamlink

| +--ro area-id?

+--ro | ocal -ip-addr?
| +--ro renote-ip-addr?
+--ro packet-type?

---n | sdb-approachi ng-overf| ow
+--ro routing-instance?
+--ro routing-protocol - nane?
+--ro instance- af

| +--ro af? i dentityref
+--ro ext-lsdb-limt?

---n | sdb-overfl ow

+--ro routing-instance?

et al.
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yang: dot t ed- quad

ui nt 32

i net:ip-address
yang: dot t ed- quad
yang: dot t ed- quad
nbr-state-type

nbr-restart - hel per-status-change

rt:routing-instance-ref
string

i dentityref

if:interface-ref
yang: dot t ed- quad
yang: dot t ed- quad

ui nt 32

yang: dot t ed- quad
restart-hel per-status-type
ui nt 32
restart-exit-reason-type

rt:routing-instance-ref
string

i dentityref

if:interface-ref
yang: dot t ed- quad

ui nt 32
yang: dot t ed- quad

ui nt 32
i net:ip-address
i net:ip-address

packet -t ype
rt:routing-instance-ref
string

ui nt 32

rt:routing-instance-ref

Cct ober 2014
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+--ro routing-protocol - nane? string
+--ro instance- af

I
I
| | +--ro af? i dentityref
| +--ro ext-Isdb-limt? ui nt 32
+---n nssa-transl ator- st at us- change
| +--ro routing-instance? rt:routing-instance-ref
| +--ro routing-protocol - nane? string
| +--ro instance- af
| | +--ro af? i dentityref
| +--ro area-id? ui nt 32
| +--ro status? nssa-transl ator-state-type
+---n restart-status-change
+--ro routing-instance? rt:routing-instance-ref

+--ro routing-protocol - nane? string
+--ro instance- af

| +--ro af? identityref

+--ro status? restart-status-type
+--ro restart-interval ? uintl6

+--ro exit-reason? restart-exit-reason-type

3. GOSPF Yang Mbdul e

<CODE BEG NS>

nodul e ospf {
namespace "urn:ietf:parans: xm : ns:yang: ospf";
/1 replace with I ANA namespace when assi gned
prefix ospf;

inmport ietf-inet-types {
prefix "inet";

}

i mport ietf-yang-types {
prefix "yang";

}

inmport ietf-interfaces {
prefix "if";

}

inmport ietf-routing {
prefix "rt";

}

organi zati on
"Ci sco Systens
170 West Tasman Drive
San Jose, CA 95134-1706
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USA";
cont act
"Derek Yeung nmyeung@i sco.com
Yi ngzhen Qu yi qu@i sco. com
Dean Bogdanovi ¢ deanb@ uni per. net
Jeffrey Zhang zzhang@ uni per. net

OSPF Yang Dat a Model

Cct ober 2014

Ki ran Agrahara Sreenivasa kkoushi k@r ocade. coni';

description

"Thi s YANG nodul e defines the generic configuration

data for OSPF, which is conmon across all

i mpl ement ati ons of the protocol.
will

It

of the vendor
is intended that the nodul e

be extended by vendors to define vendor-specific

OSPF configuration parameters and policies,
for exanple route maps or route policies.

Terns and Acronyns
OSPF (ospf):
IP (ip):

| Pv4 (ipv4):Internet Protocol

I nternet Protocol

I Pv6 (ipv6): Internet Protocol

MIU (ntu) Maxi mum Transm ssion Unit

revision 2014-09-17 {

description
"Initial
reference

"RFC XXXX: A YANG Dat a Mbddel

revision.";

}

identity ospfv2 {
base "rt:routing-protocol”;
description "OSPFv2";

}

identity ospfv3 {
base "rt:routing-protocol"”;
description "OSPFv3";

}

identity operation-node {

Yeung, et al. Expires April

17, 2015

Open Shortest Path First

Version 4

Version 6

for OSPF";
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description
"OSPF operation node.";
}

identity ships-in-the-night {
base operati on-node
description
" Shi ps-in-the-ni ght operation node in which
each OSPF instance carries only one address fam|ly";

}

identity area-type {
description "Base identity for OSPF area type.";
}

identity normal {
base area-type
description "OSPF nornal area."”;

}

identity stub {
base area-type
description "OSPF stub area.";

}

typedef uint24 {
type uint32 {
range "0 .. 16777215";
}

description
"24-bit unsigned integer.";
}

typedef area-id-type {
type union {
type uint32;
type yang: dott ed- quad;
}
description
"Area | D type.";
}

typedef if-state-type {
type enuneration {
enum Down {
val ue "1";
description
"Interface down state";
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}

enum Loopback {
val ue "2";
description
"Interface | oopback state";

enum Wai ting {
val ue "3";
description
"Interface waiting state";
}
enum Poi nt -t o- Point {
val ue "4";
description
"Interface point-to-point state";
}
enum DR {
val ue "5";
description
"Interface Designated Router (DR) state";

}
enum BDR {
val ue "6";
description
"Interface Backup Designated Router (BDR) state";
}
enum DR- Ot her {
val ue "7";
description
"Interface Ot her Designated Router state";
}
}

description
"OSPF interface state type.";
}

typedef nbr-state-type {
type enuneration {
enum Down {
val ue "1";
description
"Nei ghbor down state";

enum Attenpt {
val ue "2";
description
"Nei ghbor attenpt state";
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enum lnit {
val ue "3";
description
"Nei ghbor init state";

enum 2-\Vay {
val ue "4";
description
"Nei ghbor 2-\Way state";

enum ExStart {
val ue "5";
description
"Nei ghbor exchange start state";

enum Exchange {
val ue "6";
description
"Nei ghbor exchange state";

enum Loadi ng {
val ue "7";
description
"Nei ghbor | oading state";

enum Ful | {
val ue "8";
description
"Nei ghbor full state";
}

}

description
" OSPF nei ghbor state type.";
}

typedef restart-hel per-status-type {
type enuneration {
enum Not - Hel pi ng {
val ue "1";
description
"Restart hel per status not hel ping.";

}
enum Hel pi ng {
val ue "2";
description
"Restart hel per status hel ping.";
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description
"Restart hel per status type.";
}

typedef restart-exit-reason-type {
type enuneration {
enum None {
val ue "1";
description
"Not attenpted.”;
}

enum | nProgress {
val ue "2";
description
"Restart in progress.”
}

enum Conpl et ed {
val ue "3";
description
"Successfully conpleted.”;

enum Ti medQut {
val ue "4";
description
"Timed out.";
}

enum Topol ogyChanged {
val ue "5";
description
"Aborted due to topol ogy change.";
}
}

description
"Describes the outconme of the last attenpt at a
graceful restart, either by itself or acting
as a hel per.";

}

typedef packet-type {
type enuneration {
enum Hel l o {
value "1";
description
"OSPF hel |l o packet.";

enum Dat abase- Descri pton {

val ue "2";
description

Yeung, et al. Expires April 17, 2015 [ Page 18]



Internet-Draft OSPF Yang Dat a Model Cct ober 2014

" OSPF dat abase description packet.";

enum Li nk- St at e- Request {
val ue "3";
description
"OSPF |ink state request packet.";

enum Li nk- St at e- Updat e {
val ue "4";
description
"OSPF |ink state update packet.";
}

enum Li nk- St at e- Ack {
val ue "5";
description
"OSPF |ink state acknow egenent packet.";
}

}

description
" OSPF packet type.";

}

typedef nssa-translator-state-type {
type enuneration {
enum Enabl ed {
val ue "1";
description
"NSSA transl ator enabled state.";

enum El ected {
description
"NSSA transl ator elected state.";

enum Di sabl ed {
val ue "3";
description
"NSSA transl ator disabled state.";
}

}

description
"OSPF NSSA translator state type.";

}

typedef restart-status-type {
type enuneration {
enum Not - Restarting {
val ue "1";
description
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"Router is not restarting.";

enum Pl anned- Restart {
description
"Router is going through planned restart.";

enum Unpl anned- Restart {
val ue "3";
description
"Router is going through unplanned restart."”;
}
}

description
"OSPF graceful restart status type.";

}

feature nulti-topol ogy {
description
"Support MIR ";

}

feature nmulti-area-adj {
description
"OSPF nulti-area adjacency support as in RFC 5185.";

}

feature router-id {
description
"Set router |ID per instance.";

}

feature demand-circuit {
description
"OSPF demand circuit support as in RFC 1793.";

}

feature ntu-ignore {
description
"Di sabl e CSPF MIU mi srmat ch detection on receiving
DBD packets.";

}

feature Ils {
description
"OSPF |ink-1ocal signaling (LLS) as in RFC 5613.";

}

feature prefix-suppression {
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description
"OSPF prefix suppression support as in RFC 6860.";
}

feature bfd {
description
"OSPF BFD support.";
}

feature ttl-security {
description
"OSPF ttl security check.";
}

feature nsr {
description
"Non- St op- Routing (NSR).";
}

feature graceful -restart {
description
"Graceful OSPF Restart as defined in RFC3623 and RFC5187.";
}

feature protocol -shutdown {
description
" Shut down the protocol.";
}

feature auto-cost {
description
"Cal cul ate OSPF interface cost according to
reference bandw dth.";

}

feature max-ecnp {
description
"Setting maxi mum nunber of ECMP paths.";
}

feature max-Isa {
description
"Setting maxi mum nunber of LSAs OSPF will receive.";
}

feature te-rid {
description
"TE router-id.";
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}

feature | dp-igp-sync {
description
"LDP | GP synchroni zation.";
}

feature | dp-igp-autoconfig {
description
"LDP I GP auto-config.";
}

feature protocol -if-shutdown {
description
" Shut down the protocol over an interface.";
}

feature instance-inheritance {
description
"Support inheritance"

feature af-inheritance {
description
"Support inheritance";

feature area-inheritance {
description
"Support area inheritance";
}

feature interface-inheritance {
description
"Support interface inheritance"

groupi ng interface-comon-config {
description "Comon configuration for all types of interfaces,
including virtual link and sham i nk";

| eaf cost {
type uint16 {
range "1..65535";
}
description
"Interface cost.";
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| eaf hello-interval {
type uint16 {
range "1..65535";
}
uni ts seconds;
description
"Ti me between hell o packets."
}

| eaf dead-interval {
type uintl1l6 {
range "1..65535";
}
units seconds;
must "dead-interval > ../hello-interval" {
error-nessage "The dead interval nust be "
+ "larger than the hello interval"
description
"The val ue MJST be greater than 'hello-internval’."
}

description
"Interval after which a neighbor is declared dead."
}

| eaf retransnmit-interval {

type uint16 {
range "1..65535";

}

units seconds;

description
"Time between retransmitting unacknow edged Link State
Advertisements (LSAs).";

}

| eaf transnmit-delay {
type uintl1l6 {
range "1..65535";
}
units seconds;
description
"Estinmated tinme needed to send link-state update.”

}

| eaf ntu-ignore {
if-feature mu-ignore
type bool ean;
description
"Enabl e/ Di sabl e ignoring of MU in DBD packets.";
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}

leaf Ils {
if-feature Ils;
type bool ean;
description
"Enabl e/ Di sabl e |ink-1ocal signaling (LLS) support.";

}

| eaf prefix-suppression {
i f-feature prefix-suppression;
type bool ean;
description
"Suppress advertisenent of the prefixes.”

| eaf bfd {
i f-feature bfd;
type bool ean;
description
"Enabl e/ di sabl e bfd.";

}

container ttl-security {
if-feature ttl-security;
description "TTL security check.";
| eaf enable {
type bool ean;
description
"Enabl e/ Di sabl e TTL security check.";

}
| eaf hops {
type uint8 {
range "1..254";
}

description
"Maxi mum nunmber of hops that a OSPF packet nay
have traveled.";
}
}
cont ai ner protocol - shut down {
i f-feature protocol -if-shutdown;
description
"Protocol shutdown interface config state.";
| eaf shutdown {
type bool ean;
description
"Enabl e/ Di sabl e protocol shutdown on the interface.";
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} // interface-common-config

groupi ng interface-config {
description "Configuration for real interfaces.";

| eaf network-type {
type enuneration {
enum "broadcast" {
description
"Speci fy OSPF broadcast nulti-access network.";
}
enum "non- broadcast" {
description
"Speci fy OSPF Non-Broadcast Milti-Access
(NBMA) network.";

enum "point-to-nultipoint" {
description
"Specify OSPF point-to-multipoint network.";
}
enum "poi nt-to-point" {
description
"Specify OSPF point-to-point network.";
}
}

description
"Network type.";

}

| eaf passive {
type bool ean;
description
"Enabl e/ Di sabl e passive."

}

| eaf demand-circuit ({
if-feature demand-circuit;
type bool ean;
description
"Enabl e/ Di sabl e demand circuit.";

}

container multi-area {
if-feature multi-area-adj;
description
"Configure ospf multi-area.”
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leaf nmulti-area-id {
type area-id-type
description
"Multi-area |ID";
}

| eaf cost {
type uint 16;
description
"Interface cost for nulti-area.™
}

}

cont ai ner static-nei ghbors {
description "Static configured nei ghbors.";

i st neighbor {
key "address";
description
"Specify a neighbor router.";

| eaf address {

type inet:ip-address;

description "Nei ghbor |IP address.";
}

| eaf cost {
type uint16 {
range "1..65535";
}

description "Nei ghbor cost.";

| eaf poll-interval {
type uint16 {
range "1..65535";
}

units seconds;
description "Neighbor poll interval.";
}
| eaf priority {
type uint8 {
range "1..255";
}

description "Neighbor priority for DR el ection.";

}
}
}

uses i nterface-comon-confi g;
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} // grouping interface-config

grouping tlv {
description

"TLV";
| eaf type {
type uint 16;

description "TLV type.";

}
| eaf length {
type uint 16;
description "TLV length.";

| eaf val ue {
type yang: hex-string;
description "TLV val ue.";
}
}

groupi ng ospfv2-1sa-body {
description "OSPFv2 LSA body.";
container router {
when "../../header/type = 1" {
description
"Only apply to Router-LSA.";

}
description
"Router LSA.";
| eaf flags {
type bits {
bit V{
description
"When set, the router is an endpoint of one or
nmore virtual links.";
}
bit E {
description
"When set, the router is an AS Boundary Router
(ASBR) . ";
}
bit B {
description
"When set, the router is an Area Border Router (ABR).";
}
}
description "Fl ags";
}

| eaf num of -1inks {
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type uint 16;
description "Nunber of links.";

}
list link {
key "link-id Iink-data";
description "Router LSA link.";
leaf link-id {
type union {
type inet:ipv4-address;
type yang: dott ed- quad;

description "Link |ID';

}
| eaf link-data {
type union {
type inet:ipv4-address;
type uint32;

description "Link data.";

}
| eaf type {
type uint8;
description "Link type.";

}
list topology {
key "nt-id";
description
"Topol ogy specific information.";
leaf nm-id {
type uint8;
description
"The MI-1D for topology enabled on the link."

| eaf nmetric {
type uint 16;
description "Metric for the topology.";
}
}
}
}

contai ner network {
when "../../header/type = 2" {
description
"Only apply to network LSA. ",
}
description
"Network LSA. ";
| eaf network-mask {
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type inet:ipv4-address;
description
"The | P address mask for the network";

| eaf-1ist attached-router {
type yang: dott ed- quad;
description
"List of the routers attached to the network.";

}
}

contai ner sunmary {
when "../../header/type
+ "../../header/type
description
"Only apply to Sunmary-LSA. "

3 or "
4II {

}

description
"Summary LSA.";
| eaf network-mask {
type inet:ipv4-address;
description
"The | P address mask for the network";
}
list topology {
key "nt-id"
description
"Topol ogy specific information."
leaf nm-id {
type uint8;
description
"The MI-1D for topol ogy enabled on the Iink.";

| eaf metric {
type uint 24;
description "Metric for the topology.";
}
}
}

cont ai ner external {
when "../../header/type = 5 or "
+ "../../header/type = 7" {
description
"Only apply to AS-external -LSA and NSSA-LSA. ";
}
description
"External LSA. ";
| eaf network-nmask {
type inet:ipv4-address;
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description
"The | P address mask for the network";

}
list topology {
key "nt-id"
description
"Topol ogy specific information.";
leaf nm-id {
type uint8;
description
"The Mr-1D for topol ogy enabled on the link.";

}
| eaf flags {
type bits {
bit E{
description
"When set, the nmetric specified is a Type 2
external netric.";
}
}

description "Fl ags.";

| eaf nmetric {

type uint 24;

description "Metric for the topol ogy.";
}
| eaf forwarding-address {

type inet:ipv4-address;

description

"Forwardi ng address.";

| eaf external -route-tag {
type uint32;
description
"Route tag.";
}

}
}

cont ai ner opaque {

when "../../header/type = 9 or "
+ "../../header/type = 10 or "
+ "../../header/type = 11" {

description
"Only apply to opaque LSA."
}
description
"Opaque LSA.";
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list unknown-tlv {
key "type";
description "Unknown TLV.";
uses tlv;

}

cont ai ner router-address-tlv {
| eaf router-address {
type inet:ipv4-address;
description
"Router address.";
}

description
"Rout er address TLV.";
}

container link-tlv {
| eaf link-type {
type uint8;
mandat ory true;
description "Link type.";

}
leaf link-id {
type union {
type inet:ipv4-address;
type yang: dott ed- quad;

mandat ory true
description "Link ID.";
}
leaf-l1ist local-if-ipv4-addr {
type inet:ipv4-address;
description
"List of local interface |Pv4 addresses.";

| eaf-1ist local-renote-ipv4-addr {
type inet:ipv4-address;
description
"List of renote interface | Pv4 addresses.”

}
|l eaf te-nmetric {

type uint32;

description "TE nmetric.";
}

| eaf max-bandwi dth {
type deci mal 64 {
fraction-digits 2;
}
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description "Maxi mum bandw dt h. ";
}
| eaf max-reservabl e-bandw dth {
type deci mal 64 {
fraction-digits 2;
}
description "Mxi num reservabl e bandwi dth.";
}
| eaf unreserved-bandw dth {
type deci mal 64 {
fraction-digits 2;
}

description "Unreserved bandwi dth.";

| eaf adm n-group {
type uint32;
description "Adm nistrative group/ Resource class/Color.";

i st unknown-subtlv {
key "type";
description "Unknown sub-TLV."
uses tlv;

}

description
"Link TLV.";

}

}
}

groupi ng ospfv3-1sa-options {
description "QOSPFv3 LSA options";
| eaf options {
type bits {
bit DC {
description
"When set, the router support demand circuits.";
}
bit R{
description
"When set, the originator is an active router."
}
bit N{
description
"If set, the router is attached to an NSSA';

}
bit E {
description
"This bit describes the way AS-external -LSAs
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are fl ooded";

}
bit V6 {
description
"If clear, the router/link should be excluded
fromIPv6 routing cal cul aton"

}
}

mandat ory true
description "OSPFv3 LSA options.";
}
}

groupi ng ospfv3-lsa-prefix {
description
"OSPFv3 LSA prefix.";

| eaf prefix {
type inet:ip-prefix;

description

"Prefix";

| eaf prefix-options {
type bits {
bit NU {
description
"When set, the prefix should be excl uded
from | Pv6 unicast cal culations.";

}
bit LA {
description
"When set, the prefix is actually an I Pv6 interface
address of the Advertising Router.”

}
bit P {
description
"When set, the NSSA area prefix should be
readverti sed by the translating NSSA area border.";
}
bit DN {
description
"When set, the inter-area-prefix-LSA or
AS-external -LSA prefix has been advertised in a VPN
envi ronment . ";
}

mandat ory true
description "Prefix options.";
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}
}

groupi ng ospfv3-1lsa-external {
description
"AS- Ext ernal and NSSA LSA. ";
| eaf nmetric {
type uint 24;
description "Metric";

}
| eaf flags {
type bits {
bit E{
description
"When set, the nmetric specified is a Type 2
external metric.";
}
}
description "Fl ags.";
}
| eaf referenced-Is-type {
type uint 16;
description "Referenced Link State type.";
}

uses ospfv3-Isa-prefix;

| eaf forwarding-address {

type inet:ipv6-address;
description

"Forwar di ng address.";

}

| eaf external -route-tag {
type uint32;
description
"Route tag.";

| eaf referenced-link-state-id {
type uint32;
description
"Referenced Link State ID.";
}
}

groupi ng ospfv3-1sa-body {
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description "OSPFv3 LSA body.";
contai ner router {
when "../../header/type = 8193" { // 0x2001
description
"Only apply to Router-LSA.";
}

description "Router LSA.";
| eaf flags {
type bits {
bit V{
description
"When set, the router is an endpoint of one or
nore virtual |inks.";

}
bit E {
description
"When set, the router is an AS Boundary Router
(ASBR) . ";

}
bit B{
description
"When set, the router is an Area Border Router (ABR).";

}
bit Nt {
description
"When set, the router is an NSSA border router
that is unconditionally translating NSSA-LSAs
into AS-external -LSAs.";
}

}

mandat ory true
description "LSA option.";

}

uses ospfv3-1|sa-options;

list link {
key "interface-id neighbor-interface-id neighbor-router-id";
description "Router LSA link."
| eaf interface-id {
type uint32;
description "Interface ID.";

| eaf neighbor-interface-id {
type uint32;
description "Nei ghbor Interface ID.";

| eaf neighbor-router-id {
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type yang: dott ed- quad;
description "Nei ghbor Router |D';

}
| eaf type {
type uint8;
description "Link type.";

| eaf nmetric {
type uint 16;
description "Metric.";
}

}
}
cont ai ner network {
when "../../header/type = 8194" { // 0x2002

description
"Only apply to network LSA. ";
}

description "Network LSA. ";
uses ospfv3-1|sa-options;

| eaf-1ist attached-router {
type yang: dott ed- quad;
description
"List of the routers attached to the network.";
}
}

contai ner inter-area-prefix {
when "../../header/type = 8195" { // 0x2003
description
"Only apply to inter-area-prefix LSA."

| eaf nmetric {
type uint 24;
description "Metric";

}

uses ospfv3-I|sa-prefix;
description "Inter-Area-Prefix LSA ";
}
container inter-area-router {
when "../../header/type = 8196" { // 0x2004
description
"Only apply to inter-area-router LSA."
}

uses ospfv3-1|sa-options;
| eaf nmetric {
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type uint 24;
description "Metric";

| eaf destination-router-id {
type yang: dott ed- quad;
description
"The Router |ID of the router being described by the LSA."
}

description "Inter-Area-Router LSA ";

}

contai ner as-external {
when "../../header/type = 16389" { // 0x2007
description
"Only apply to as-external LSA. ";
}

uses ospfv3-I sa-external

description "AS-External LSA.";
}

cont ai ner nssa {
when "../../header/type = 8199" { // 0x2007
description
"Only apply to nssa LSA.";
}

uses ospfv3-1sa-external

description "NSSA LSA. ";
}

container link {
when "../../header/type = 8" { // 0x0008
description
"Only apply to link LSA. "

}
leaf rtr-priority {

type uint8;

description "Router Priority of the interface.";
}

uses ospfv3-1|sa-options;

| eaf link-local-interface-address {
type inet:ipv6-address;
description
"The originating router’s link-1oca
interface address on the link.";
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| eaf num of -prefixes {
type uint32;
description "Number of prefixes."”;

}

list prefix {
key "prefix";
description "List of prefixes associated with the link.";
uses ospfv3-I|sa-prefix;

}
description "Link LSA ";
}

contai ner intra-area-prefix {
when "../../header/type = 8201" { // 0x2009
description
"Only apply to intra-area-prefix LSA.";
}

description "Intra-Area-Prefix LSA ";

| eaf referenced-1s-type {

type uint 16;

description "Referenced Link State type.";
}
| eaf referenced-link-state-id {

type uint32;

description

"Referenced Link State ID.";

| eaf referenced-adv-router {
type inet:ipv4-address;
description
"Ref erenced Advertising Router.";

}
| eaf num of -prefixes {

type uint 16;

description "Number of prefixes.";
list prefix {

key "prefix";

description "List of prefixes associated with the link.";
uses ospfv3-Isa-prefix;
leaf metric {
type uint 24;
description "Metric";
}
}
}
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}

groupi ng | sa- header {
description
"Conmmon LSA for OSPFv2 and OSPFv3"
| eaf age {
type uint 16;
mandat ory true;
description "LSA age.";

}

| eaf type {
type uint 16;
mandat ory true
description "LSA type.";

| eaf adv-router {

type yang: dott ed- quad;

mandat ory true

description "LSA advertising router.";
}
| eaf seq-num {

type uint32;

mandat ory true

description "LSA sequence nunber.";

| eaf checksum {
type uint 16;
mandat ory true
description "LSA checksum";

}
| eaf length {
type uint 16;
mandat ory true
description "LSA length.";
}

}

groupi ng ospfv2-1lsa {
description
"OSPFv2 LSA.";
cont ai ner header {
description
"Decoded OSPFv2 LSA header data.";
| eaf option {
type bits {
bit DC {
description
"When set, the router support demand circuits.";
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description

"Only used in type-7 LSA. Wen set,
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t he NSSA

border router should translate the type-7 LSA

to type-5 LSA ";

}
bit MC {
description

"When set, the router support MOSPF."

}
bit E {
description

"This bit describes the way AS-external -LSAs

are fl ooded";

}

mandat ory true
description "LSA option.

leaf Isa-id {

}

type inet:ipv4-address;
mandat ory true
description "LSA ID.";

| eaf opaque-type {

}

when "../../header/type
+ "../../header/type
+ "../../header/type
description
"Only apply to opaque
}

type uint8;
mandat ory true

description "Opaque type.";

| eaf opaque-id {

et al.

when "../../header/type
+ "../../header/type
+ "../../header/type
description
"Only apply to opaque
}

type uint 24;
mandat ory true
description "Opaque id.";

10 or "
11" {

LSA. "

9 or "
10 or "
11" {

LSA. "
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}

uses | sa- header;

}

cont ai ner body {
description

"Decoded OSPFv2 LSA body data.";

uses ospfv2-1sa-body;

}

}

groupi ng ospfv3-lsa {
description
"Decoded OSPFv3 LSA. "
cont ai ner header ({
description
"Decoded OSPFv3 LSA header data.";
leaf Isa-id {
type uint32;
mandat ory true
description "LSA ID.";

uses | sa- header;

}

cont ai ner body {
description

"Decoded OSPF LSA body data.";

uses ospfv3-1sa-body;

}

}

grouping |sa {
description
"OSPF LSA. ";
| eaf decoded-conpl eted {
type bool ean;
description
"The OSPF LSA body is fully decoded.";

| eaf rawdata {
type yang: hex-string;
description
"The conplete LSA in network byte
order as received/sent over the wire.";
}
choi ce version {
description
"OSPFv2 or OSPFv3 LSA body.";
cont ai ner ospfv2 {
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when "../../../rt:type = "ospfv2 " {
description "Applied to OSPFv2 only";
}
description "OSPFv2 LSA";
uses ospfv2-1sa
}
cont ai ner ospfv3 {
when "../../../rt:type = "ospfv3 " {
description "Applied to OSPFv3 only";
}
description "QOSPFv3 LSA";
uses ospfv3-Isa
}
}
}

groupi ng | sa-key {
description
"OSPF LSA key.";
leaf Isa-id {
type union {
type inet:ipv4-address;
type uint32;
}
description
"LSA ID.";

| eaf adv-router {
type inet:ipv4-address;
description
"Advertising router.";
}
}

groupi ng af-area-config {
description
"OSPF address-family specific area config state."”;
list range {
key "prefix";
description
"Sumari ze routes matchi ng address/ mask (border
routers only)";
| eaf prefix {
type inet:ip-prefix;
description
"I Pv4 or | Pv6 prefix";

| eaf advertise {
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type bool ean;
description
"Advertise or hide.";

| eaf cost {
type uint24 {
range "0..16777214";
}

description
"Cost of summary route.";
}

}
}

groupi ng area-config {
description
"OSPF area config state."
| eaf area-type {
type identityref {
base area-type

default nor mal
description
"Area type.";

}

| eaf summary ({
when "area-type = 'stub’ or area-type = 'nssa’" {
description
"Sumary generation valid for stub/NSSA area."”;

type bool ean;

description
"Enabl e/ Di sabl e sunmary generation to the stub or
NSSA area.”;

}

| eaf default-cost {
when "area-type = 'stub’ or area-type = 'nssa’" {
description
"Default cost for LSA advertised into stub or
NSSA area.”;
}
type uint32 {
range "1..16777215";
}
description
"Set the sumary default-cost for a stub or NSSA area."
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}

list virtual-link {
key "router-id";
description
"OSPF virtual |ink";
leaf router-id {
type yang: dott ed- quad;
description
"Virtual link router ID.";
}

uses i nterface-comon-confi g;

}

list shamlink {
key "local-id renote-id";
description
"OSPF sham | i nk";
| eaf local-id {
type inet:ip-address;
description
"Address of the local end-point."

| eaf renpte-id {
type inet:ip-address;
description
"Address of the renote end-point.";
}

uses i nterface-comon-config;

}

uses af-area-config {
when "../../operation-node = 'ospf:ships-in-the-night’'" {
description
"Ships in the night configuration."
}

}
}

groupi ng instance-config {
description
"OSPF instance config state.";
| eaf router-id {
if-feature router-id;
type yang: dott ed- quad;
description
"Defined in RFC 2328. A 32-bit nunber
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that uniquely identifies the router.";

}

cont ai ner adni n-di stance {
description "Adm n distance config state.";
choice granularity {
description
"Options for expressing admin distance
for intra-area and inter-area route"
case detail {
| eaf intra-area {
type uint8;
description
"Adm n di stance for intra-area route."
}

| eaf inter-area {
type uint8;
description
"Admi n distance for inter-area route.”
}

}

case coarse {
| eaf internal {
type uint8;
description
"Adm n di stance for both intra-area and
inter-area route.";

}
}
}
| eaf external {
type uint8;
description
"Adm n di stance for both external route.”;
}

}

cont ai ner nsr {
i f-feature nsr;
description
"NSR config state.";
| eaf enable {
type bool ean;
description
"Enabl e/ Di sabl e NSR. "
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contai ner graceful-restart {
if-feature graceful -restart;
description
"Graceful restart config state.”;
| eaf enable {
type bool ean;
description
"Enabl e/ Di sabl e graceful restart as defined in RFC 3623.";

| eaf hel per-enabl e {
type bool ean;
description
"Enabl e Restart Hel per Support in RFC 3623 Section B.2."

| eaf restart-interval {
type uintl1l6 {
range "1..1800"; // Range is defined in RFC 3623.
}

units seconds;
default "120"; // Default is defined in RFC 3623
description
"Restartlnterval option in RFC 3623 Section B.1.";
}

| eaf hel per-strict-|sa-checking {
type bool ean;
description
"Restart Hel per Strict LSAChecki ng option in RFC 3623
Section B.2.";
}
}

cont ai ner protocol - shut down {

i f-feature protocol - shut down;
description

"Protocol shutdown config state.";
| eaf shutdown {

type bool ean;

description

"Enabl e/ Di sabl e protocol shutdown.”

}

}

cont ai ner auto-cost {
i f-feature auto-cost;
description
"Auto cost config state.";
| eaf enable {
type bool ean;
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description
"Enabl e/ Di sabl e auto cost.";

| eaf reference-bandw dth {
type uint32 {
range "1..4294967";

units Mits;
description
"Configure reference bandwidth in termof Mits"
}

}

cont ai ner maxi mum {
description
"OSPF limts settings."
| eaf paths {
i f-feature max-ecnp;
type uint16 {
range "1..32";
}
description
"Maxi mum nunmber of ECMP paths.";

| eaf max-1sa {
if-feature max-1sa;
type uint32 {
range "1..4294967294";
}
description
"Maxi mum nunber of LSAs OSPF will receive.";
}

}

contai ner npls {
description
"OSPF MPLS config state.”
container te-rid {
if-feature te-rid;
description
"Traffic Engineering stable I P address for system";
choi ce source {
description
"Different options for specifying TE router ID.";
case interface {
| eaf interface {
type if:interface-ref;
description
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"Take the interface’s I Pv4 address as TE router ID.";
}
}
case explicit {
| eaf router-id {
type inet:ipv4-address;
description
"Explicitly configure the TE router ID.";
}

}
}
}

container Idp {
description
"OSPF MPLS LDP config state.™;
| eaf igp-sync {
i f-feature |dp-igp-sync;
type bool ean;
description
"Enabl e LDP | GP synchronization.";

| eaf autoconfig {
i f-feature |dp-igp-autoconfig;
type bool ean;
description
"Enabl e LDP I GP interface auto-configuration."”;

groupi ng interface-operation {
description
"OSPF interface operation state.";
ref erence "RFC2328 Section 9";
uses interface-config;

| eaf state {
type if-state-type;
description "Interface state.";

}
| eaf hello-timer {
type uint32;
units "mlliseconds";
description "Hello timer.";
}
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| eaf wait-timer {
type uint32;
units "mlliseconds”
description "Wait tiner.";

}
Iist neighbor {
description
"Li st of neighbors.";
| eaf nei ghbor-id {
type leafref {
path "../../neighbor/neighbor-id";
}
description "Nei ghbor.";
}
}
| eaf dr {
type inet:ipv4-address;
description "DR ";
}
| eaf bdr {
type inet:ipv4-address;
description "BDR ";
}

} // interface-operation

groupi ng nei ghbor-operation {
description
"OSPF nei ghbor operation data.";

| eaf address {
type inet:ip-address;

description
"Nei ghbor address.";

}
| eaf dr {
type inet:ipv4-address;
description
"Desi gnated Router.";
}
| eaf bdr {

type inet:ipv4-address;
description
"Backup Designated Router.";

| eaf state {
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type nbr-state-type;
description
" OSPF nei ghbor state.”;
}
}

groupi ng i nstance-operation {
description
"OSPF Address Family operation state.”
| eaf router-id {
type yang: dott ed- quad;
description
"Defined in RFC 2328. A 32-bit nunber
that uniquely identifies the router."”

}
}

augrment "/rt:routing/rt:routing-instance/rt:routing-protocols/"
+ "rt:routing-protocol" {
when "rt:type = ’ospf:ospfv2 or rt:type = ' ospf:ospfv3 " {
description
"This augnent is only valid for a routing protocol instance
of OSPF (type 'ospfv2 or 'ospfv3d).";
}

description "OSPF augnentation.";

cont ai ner ospf {
description
" OSPF. *;

container all-instances-inherit {
i f-feature instance-inheritance;
description
"I nheritance support to all instances.";
contai ner area {
description
"Area config to be inherited by all areas in
all instances.";
}
contai ner interface {
description
"Interface config to be inherited by all interfaces
in all instances.";

}
}

| eaf operation-node {
type identityref {
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base operati on-node

default ospf:ships-in-the-night;
description
"OSPF operation node.";

}

list instance {
key "routing-instance af";
description
"An OSPF routing protocol instance.";
| eaf routing-instance {
type rt:routing-instance-ref;
description
"For protocol centric nodel, which is supported in
default-instance only, this could reference any |ayer 3
routing-instance.
For routing-instance centric nodel, nust reference the
encl osi ng routing-instance."”;

}

| eaf af {
type identityref {
base rt:address-fanily;
}
description
"Address-famly of the instance.”
}

uses i nstance-config;

contai ner all-areas-inherit {

i f-feature area-inheritance;
description

"Inheritance for all areas.";
contai ner area {

description

"Area config to be inherited by all areas.”

}

contai ner interface {
description
"Interface config to be inherited by all interfaces
in all areas.";
}
}

list area {
key "area-id";
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description
"Li st of ospf areas"”;
| eaf area-id {
type area-id-type
description
"Area | D.";

}

uses area-config;

container all-interfaces-inherit {
if-feature interface-inheritance;
description
"I nheritance for all interfaces”;
contai ner interface {
description
"Interface config to be inherited by all
interfaces.";
}
}

list interface {
key "interface";
description
"List of OSPF interfaces.";
| eaf interface {
type if:interface-ref;
description
"Interface.";
}

uses interface-config;
} /] list of interfaces
} // list of areas
} // list of instance
} /] container ospf

}

augrment "/rt:routing/rt:routing-instance/rt:routing-protocols/"
+ "rt:routing-protocol/ospf:ospf/ospf:instance" {
when "../rt:type = 'ospf:ospfv2 or ../rt:type = 'ospf:ospfv3 " {
description
"This augment is only valid for OSPF
(type 'ospfv2’ or 'ospfv3).";

if-feature nmulti-topol ogy;
description
"OSPF nul ti-topol ogy routing-protocol augnentation."”;
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list topology {
/1 Topol ogy must be in the sane routing-instance
/1 and of sane AF as the container.
key "nane";
description "OSPF topol ogy.";
| eaf nane {
type rt:rib-ref;
description "RI B";

list area {
key "area-id";
description
"Li st of ospf areas"”;
| eaf area-id {
type area-id-type
description
"Area ID.";
}
uses area-config;
}
}
}

augrment "/rt:routing/rt:routing-instance/rt:routing-protocols/"
+ "rt:routing-protocol/ospf:ospf/ospf:instance/"
+ "ospf:areal/ospf:interface" {
when "../../rt:type = "ospf:ospfv2 " {
description
"This augnent is only valid for OSPFv2.";
}
i f-feature ospf:nulti-topol ogy;
description "OSPF multi-topol ogy interface augnentation.”;
list topol ogy {
key "nane";
description "OSPF interface topol ogy.";
| eaf nane {
type rt:rib-ref;
description
"One of the topol ogy enabled on this interface”

| eaf cost {
type uint 32;
description
"Interface cost for this topol ogy";
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augrment "/rt:routing-state/rt:routing-instance/"
+ "rt:routing-protocols/rt:routing-protocol" {
when "rt:type = ’ospf:ospfv2 or rt:type = " ospf:ospfv3 ™ {
description
"This augnent is only valid for a routing protocol instance
of type 'ospfv2' or 'ospfv3 .";
}
description
"OSPF configuration.™;
cont ai ner ospf {
description "QOSPF";

| eaf operation-node {
type identityref {
base operati on-node
}
description
"OSPF operation node.";

}

list instance {
key "routing-instance af";
description
"An OSPF routing protocol instance.";
| eaf routing-instance {
type rt:routing-instance-ref;
description
"For protocol centric nodel, which is supported in
default-instance only, this could reference any |ayer 3
routing-instance.
For routing-instance centric nodel, nust reference the
encl osi ng routing-instance."”;

}

| eaf af {
type identityref {
base rt:address-fanily;
}
description
"Address-famly of the instance.”
}

uses i nstance-operation
Iist neighbor {
key "area-id interface nei ghbor-id";

description
"Li st of OSPF nei ghbors.";
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| eaf area-id {
type area-id-type;
description
"Area ID.";
}

| eaf interface {
/1 Should it refer to config state leaf?
type if:interface-ref;
description
“Interface.”;

}
| eaf nei ghbor-id {
type inet:ipv4-address;
description
"Nei ghbor 1D.";
}

uses nei ghbor-operati on;
} /1 list of OSPF neighbors

list interface {
key "area-id interface";
description
"List of OSPF interfaces.";

| eaf area-id {
type area-id-type;
description "Area ID.";

| eaf interface {
/'l Should it refer to config state leaf?
type if:interface-ref;
description "Interface.";

}

uses interface-operation;
} /] list of OSPF interfaces

list area {
key "area-id";
description "List of OSPF areas";
| eaf area-id {
type area-id-type;
description "Area ID.";

}
} /] list of OSPF areas

cont ai ner dat abases {
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description
" OSPF dat abases.";
list Iink-scope-lsas {
when "../../../rt:type = "ospfv3 " {
description
"Link scope LSA only exists in OSPFv3.";
}

key "area-id interface |sa-type"

description "List OSPF |link scope LSA databases”

| eaf area-id {
type uint32; // Should it refer to config state leaf?
description "Area ID.";

| eaf interface {
/1 Should it refer to config state |eaf?
type if:interface-ref;
description "Interface.";

| eaf Isa-type {
type uint8;
description "OSPF |ink scope LSA type."

list Iink-scope-lsa {
key "lsa-id adv-router";
description "List of OSPF |link scope LSAs";
uses | sa-key;
uses | sa;

} /] list link-scope-I|sas

i st area-scope-lsas {
key "area-id | sa-type"
description "List OSPF area scope LSA databases”
| eaf |sa-type {
type uint8;
description "OSPF area scope LSA type.";
}
| eaf area-id {
type uint32; // Should it refer to config state |eaf?
description "Area ID.";
}
list area-scope-lsa {
key "lsa-id adv-router";
description "List of OSPF area scope LSAs";
uses | sa-key;
uses | sa;

} // list area-scope-|sas
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list as-scope-lsas {
key "l sa-type";
description "List OSPF AS scope LSA dat abases”;
| eaf Isa-type {
type uint8;
description "OSPF AS scope LSA type.";
}
list as-scope-lsa {
key "lsa-id adv-router”;
description "List of OSPF AS scope LSAs";
uses | sa-key;
uses | sa;

} /] list as-scope-Isas
} // contai ner databases
}

} /] container ospf

}

augrment "/rt:routing-state/rt:routing-instance/"
+ "rt:routing-protocols/rt:routing-protocol/"
+ "ospf:ospf/ospf:instance" {
when "../rt:type = 'ospf:ospfv2 " {
description
"This augnment is only valid for OSPFv2.";
}

if-feature multi-topol ogy;
description
"OSPF nul ti-topol ogy routing-protocol augnentation."”;
list topology {
/1 Topol ogy must be in the sane routing-instance
/1 and of sanme AF as the container.
key "nane";
description "OSPF topol ogy.";
| eaf nane {
type rt:rib-ref;
description "RI B";

list area {

key "area-id";
description

"Li st of ospf areas";
| eaf area-id {

type area-id-type;

description

"Area ID.";
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}
}

augrment "/rt:routing-state/rt:routing-instance/"
+ "rt:routing-protocols/rt:routing-protocol/"
+ "ospf: ospf/ospf:instance/ ospf:interface" {
when "../../rt:type = "ospf:ospfv2 " {
description
"This augnent is only valid for OSPFv2."

i f-feature ospf:nmulti-topol ogy;
description "OSPF nulti-topology interface augnentation."”;
list topology {
key "nane";
description "OSPF interface topol ogy."
| eaf nane {
type rt:rib-ref;
description
"One of the topology enabled on this interface"
}

}
}

groupi ng route-content {
description
"This groupi ng defines OSPF-specific route attributes.";
| eaf metric {
type uint32;
description "OSPF route netric.";
}
| eaf tag {
type uint32;
default "0";
description "OSPF route tag.";

| eaf route-type {
type enuneration {
enumintra-area {
description "OSPF intra-area route”
}

enuminter-area {
description "OSPF inter-area route";
}

enum external -1 {
description "OSPF external route type 1";
}

enum external -2 {
description "OSPF External route type 2";

Yeung, et al. Expires April 17, 2015 [ Page 58]



Internet-Draft OSPF Yang Dat a Model Cct ober 2014

}

enum nssa-1 {
description "OSPF NSSA external route type 1";
}

enum nssa-2 {
description "OSPF NSSA external route type 2";

}
}
description "OSPF route type"
}
}
augnment "/rt:routing-state/rt:ribs/rt:rib/rt:routes/rt:route" {
when "rt:source-protocol = 'ospf:ospfv2’ or "
+ "rt:source-protocol = 'ospf:ospfv3 " {
description
"This augnent is only valid for a routes whose source
protocol is OSPF.";
}
description
"OSPF-specific route attributes.”
uses route-content;
}

augrment "/rt:active-route/rt:output/rt:route" {
description
"OSPF-specific route attributes in the output of ’active-route’
RPC. ";
uses route-content;

}

identity if-link-type {
description "Base identity for OSPF interface link type."
}

identity if-link-type-normal {
base if-1ink-type
description "OSPF interface link type normal.";

}

identity if-link-type-virtual-link {
base if-1ink-type
description "OSPF interface link type virtual Iink.";

}

identity if-link-type-shamlink {
base if-1ink-type
description "OSPF interface |link type shamlink.";
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}

grouping notification-instance-hdr {
description
"This group describes comon instance specific
data for notifications.";

| eaf routing-instance {
type rt:routing-instance-ref;
description
"Describe the routing instance.";

}
| eaf routing-protocol -nanme {
type string;
description
"Descri bes the nane of the OSPF routing protocol.";
}
cont ai ner instance-af {
| eaf af {
type identityref {
base rt:address-fanily;
}
description
"Address-fam |y of the instance.”
}
description
"Describes the address fanily of the OSPF instance.";
}

}

notification if-state-change {
uses notification-instance-hdr

| eaf link-type {
type identityref {
base if-1ink-type
}
description "Type of OSPF interface.";

}

contai ner interface {
description "Normal interface."”;
| eaf interface {
type if:interface-ref;
description "Interface.";

}
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}

container virtual-link {
description "virtual -link.";
| eaf area-id {
type uint32;
description "Area ID.";

| eaf nei ghbor-router-id {
type yang: dott ed- quad;
description "Nei ghbor router id.";
}
}
cont ai ner shamlink {
description "shamlink.";
| eaf area-id {
type uint32;
description "Area ID.";

| eaf local-ip-addr {
type inet:ip-address;
description "Shamlink | ocal address.";

}

| eaf renote-ip-addr {
type inet:ip-address;
description "Shamlink renote address.";
}
}

| eaf state {
type if-state-type;
description "Interface state.";

}

description
"This notification is sent when interface
state change is detected.";

}

notification if-config-error {
uses notification-instance-hdr;

I eaf link-type {
type identityref {
base if-Iink-type;
}
description "Type of OSPF interface.";

}
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contai ner interface {
description "Normal interface."”;
| eaf interface {
type if:interface-ref;
description "Interface.";

| eaf packet-source {
type yang: dott ed- quad;
description "Source address.";
}
}
container virtual-link {
description "virtual-link.";
| eaf area-id {
type uint32;
description "Area ID.";

| eaf neighbor-router-id {
type yang: dott ed- quad;
description "Nei ghbor router id.";
}
}
cont ai ner sham|link {
description "shamlink.";
| eaf area-id {
type uint32;
description "Area ID.";

| eaf local-ip-addr {
type inet:ip-address;
description "Shamlink | ocal address.";

}

| eaf renote-ip-addr {
type inet:ip-address;
description "Shamlink renote address.";
}
}

| eaf packet-type {

type packet-type;

description "OSPF packet type.";
}

| eaf error {
type enuneration {
enum " badVer si on" {
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description "Bad version";
}
enum "areaM smat ch" {
description "Area nmistnmatch”;
}
enum "unknownNbmaNbr " {
description "Unknown NBMA nei ghbor";
}
enum "unknownVi r t ual Nor " {
description "Unknown virtual |ink neighbor";

enum "aut hTypeM snmat ch" {
description "Auth type msmatch";

enum "aut hFai l ure" {
description "Auth failure";
}
enum "net MaskM smat ch" {
description "Network rmask mnismatch";

enum "hel | ol nterval M smat ch" {
description "Hello interval msmatch”;
}
enum "deadl nterval M smat ch" {
description "Dead interval m snmatch";
}
enum "opti onM smat ch" {
description "Option msmatch”;

enum "nt uM smat ch" {
description "MIU ni smat ch";

enum "duplicateRouterld" {
description "Duplicate router |1D";

}

enum "noError" {
description "No error";

}
oo
description "Error code.";

}

description
"This notification is sent when interface
config error is detected.";

}

notification nbr-state-change {
uses notification-instance-hdr;
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| eaf link-type {
type identityref {
base if-Iink-type;
}

description "Type of OSPF interface.";
}

contai ner interface {
description "Normal interface."”;
| eaf interface {
type if:interface-ref;
description "Interface.";

| eaf nei ghbor-router-id {
type yang: dott ed- quad;
description "Nei ghbor router id.";

}

| eaf nei ghbor-ip-addr {
type yang: dott ed- quad;
description "Nei ghbor address.”;

}
}

container virtual-link {
description "virtual-link.";
| eaf area-id {
type uint32;
description "Area ID.";

}
| eaf nei ghbor-router-id {
type yang: dott ed- quad;
description "Nei ghbor router id.";
}
}
contai ner shamlink {
description "shamlink.";
| eaf area-id {

type uint32;
description "Area ID.";

| eaf local-ip-addr {
type inet:ip-address;
description "Shamlink | ocal address.";

| eaf nei ghbor-router-id {

type yang: dott ed- quad;

description "Nei ghbor router id.";
}
| eaf nei ghbor-ip-addr {

Yeung, et al. Expires April 17, 2015 [ Page 64]



Internet-Draft OSPF Yang Dat a Model Cct ober 2014

type yang: dott ed- quad;
description "Nei ghbor address."

}
}

| eaf state {
type nbr-state-type;
description "Nei ghbor state.";

}

description
"This notification is sent when nei ghbor

state change is detected.";
}

notification nbr-restart-hel per-status-change {
uses notification-instance-hdr;

| eaf link-type {
type identityref {
base if-Iink-type;
}

description "Type of OSPF interface.";
}

contai ner interface {
description "Normal interface."”;
| eaf interface {
type if:interface-ref;
description "Interface.";

| eaf nei ghbor-router-id {
type yang: dott ed- quad;
description "Nei ghbor router id.";

}

| eaf nei ghbor-ip-addr {
type yang: dott ed- quad;
description "Nei ghbor address.”;

}
}
container virtual-link {
description "virtual-link.";
| eaf area-id {
type uint32;

description "Area ID.";

}
| eaf nei ghbor-router-id {
type yang: dott ed- quad;
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description "Nei ghbor router id.";

}
}

| eaf status {
type restart-hel per-status-type;
description "Restart hel per status.";

}

| eaf age {
type uint32;
units seconds;
description
"Remaining time in current OSPF graceful restart
interval, if the router is acting as a restart
hel per for the nei ghbor."

}

| eaf exit-reason {
type restart-exit-reason-type;
description
"Restart hel per exit reason.";
}

description
"This notification is sent when nei ghbor restart
hel per status change is detected."”

}

notification rx-bad-packet {
uses notification-instance-hdr

| eaf link-type {
type identityref {
base if-1ink-type
}

description "Type of OSPF interface.";
}

contai ner interface {

description "Normal interface."”;

| eaf interface {
type if:interface-ref;
description "Interface.";

}

| eaf packet-source {
type yang: dott ed- quad;
description "Source address.";

}
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}

container virtual-link {
description "virtual -link.";
| eaf area-id {
type uint32;
description "Area ID.";

| eaf nei ghbor-router-id {
type yang: dott ed- quad;
description "Nei ghbor router id.";
}
}

cont ai ner shamlink {
description "shamlink.";
| eaf area-id {
type uint32;
description "Area ID.";
}
| eaf local-ip-addr {
type inet:ip-address;
description "Shamlink | ocal address.";

}

| eaf renote-ip-addr {
type inet:ip-address;
description "Shamlink renote address.";
}
}

| eaf packet-type {

type packet-type;

description "OSPF packet type.";
}

description
"This notification is sent when an OSPF packet
has been received on a interface that cannot be parsed.";

}

notification | sdb-approachi ng-overflow {
uses notification-instance-hdr;

| eaf ext-lsdb-limt {
type uint32;
description
"The nmaxi mum nunber of non-default AS-external LSAs
entries that can be stored in the link state database.";
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}

description
"This notification is sent when the nunber of LSAs
in the router’s |ink state database has exceeded
ni nety percent of the ext-Isdb-limt.";

}

notification |sdb-overflow {
uses notification-instance-hdr

| eaf ext-lsdb-limt {
type uint32;
description
"The maxi mum nunber of non-default AS-external LSAs
entries that can be stored in the |link state database.";

}

description
"This notification is sent when the nunber of LSAs
in the router’s |link state database has exceeded
ext-lsdb-limt.";

}

notification nssa-transl ator-status-change {
uses notification-instance-hdr;

| eaf area-id {
type uint32;
description "Area ID.";

}

| eaf status {
type nssa-transl ator-state-type;
description
"NSSA transl ator status.";
}

description
"This notification is sent when there is a change
inthe router’'s ability to translate OSPF NSSA LSAs
OSPF AS-External LSAs.";

}

notification restart-status-change {
uses notification-instance-hdr

| eaf status {
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type restart-status-type;
description
"Restart status.";
}

| eaf restart-interval {
type uint16 {
range "1..1800";

}
units seconds;
default "120";

description
"Restart interval.";
}

| eaf exit-reason {
type restart-exit-reason-type;
description
"Restart exit reason."
}

description
"This notification is sent when the graceful restart
state for the router has changed.";

}
}
<CODE ENDS>

4., Security Considerations
The data nodel defined does not create any security inplications.

This draft does not change any underlying security issues inherent in
[I-D.ietf-netnod-routing-cfg].
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