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Abst ract

Thi s docunment defines a YANG data nodel for |ayer 3 network
t opol ogi es.

Status of This Meno

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

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

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on Decenber 14, 2016.
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1. Introduction

Thi s document introduces a YANG [ RFC6020] [ RFC6991]
[I-D.draft-ietf-netnod-rfc6020bis] data nodel for Layer 3 network
topol ogi es. The nodel allows an application to have a holistic view
of the topology of a Layer 3 network, all contained in a single
conceptual YANG datastore. The data nodel builds on top of, and
augrments, the data nodel for network topol ogies defined in
[I-D.draft-ietf-i2rs-yang-network-topo]. An earlier revision of that
Internet Draft contained not just the general nodel for network
topol ogi es, but also the nodel for layer 3 network topologies that is
bei ng specified here. However, we decided to "split" the earlier
draft to separate the truly general aspects of a topol ogy data nodel,
whi ch apply to any type of topology, fromthe application of this
nmodel to a particular domain, here: a Layer 3 network

Speci fic topology types that are covered in this docunent include
Layer 3 Unicast I1GP, 1S 1S [RFCL195], and OSPF [ RFC2178]. In
addition, this docunents defines a set of traffic engineering

ext ensi ons.

There are multiple applications for such a data nodel and a nunber of
use cases have been defined in section 6 of
[I-D.draft-ietf-i2rs-usecase-reqs-sunmary]. For exanple, nodes
within the network can use the data nodel to capture their
under st andi ng of the overall network topol ogy and expose it to a
network controller. A network controller can then use the

instanti ated topology data to conpare and reconcile its own view of
the network topology with that of the network el enments that it
controls. Alternatively, nodes within the network coul d propagate
this understanding to conpare and reconcile this understanding either
anongst thenselves or with help of a controller. Beyond the network
element itself, a network controller mght even use the data nodel to
represent its view of the topology that it controls and expose it to
applications north of itself.

There are several reasons to choose YANG to define the data nodel.
Dat a defined using YANG can be exposed by a server to client
applications and controllers via Netconf [RFC6241] or via a ReST-like
Interface [I-D.draft-ietf-netconf-restconf]
[I-D.draft-ietf-netnod-yang-json]. The fact that it can be used with
different protocols and interfaces provides for a degree of "future-
proofing" of nodel inplementations. Al so, YANG can serve as the
basis for nodel -driven tool chains, such as used in the Qpen Dayli ght
proj ect .

The data nodel is defined in several YANG nodul es:
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o Mdule "ietf-13-unicast-igp-topology" defines a nodel for Layer 3
Uni cast |1 GP topologies. To do so, it augments general network
topol ogy nodel defined in [I-D.draft-ietf-i2rs-yang-network-topo]
with information specific to Layer 3 Unicast IGP. 1In doing so, it
also illustrates the extension patterns associated with extending
respectively augnmenting the general topology nodel to neet the
needs of a specific topol ogy.

o Mdule "ietf-ospf-topol ogy" defines a topol ogy nodel for OSPF,
bui l di ng on and extending the Layer 3 Unicast |GP topol ogy nodel.
It serves as an exanple of how the general topol ogy nodel can be
refined across nultiple |evels.

0o Mdule "ietf-isis-topology" defines a topology nodel for 1S-1S
again building on and extending the Layer 3 Unicast | GP topol ogy
nodel .

Information that is kept in the Traffic Engineering Database (TED) is

specified in a separate nodel and outside the scope of this

speci fication.

2. Definitions and Acronyns

Dat astore: A conceptual store of instantiated managenent i nformation,

with individual data itens represented by data nodes which are

arranged in hierarchical nmanner.

Data subtree: An instantiated data node and the data nodes that are
hierarchically contained within it.

HTTP: Hyper-Text Transfer Protocol

I GP: Interior Gateway Protocol

IS 1S Internmediate Systemto Internedi ate System protocol
LSP: Label Switched Path

NETCONF: Networ k Confi guration Protocol

OSPF: Open Shortest Path First, a link state routing protocol
URI: Uni form Resource ldentifier

ReST: Representational State Transfer, a style of stateless interface
and protocol that is generally carried over HTTP

SRLG Shared Ri sk Link G oup
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TED: Traffic Engi neering Database
YANG A data definition |anguage for NETCONF
3.  Model overview

This section provides an overview of the Layer 3 network topol ogy
nodel .

3.1. Model structure
The network topol ogy nodel is defined by the followi ng YANG nodul es,

whose rel ationship is roughly depicted in the figure below The base
network topology is included in the diagram for conpl et eness.

o m e e e e e e eeaa o +
| . +
[ i etf-network [
| S L + |
| | |
[ o e e e e e e e e ao oo +
| | ietf-network-topology | |
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o m e Ao - +
I
|
[ S L +
| 13-unicast-igp-topology |
o e e +----+
N N
I I
| |
Hom e e oo - Noooo- + +-- - - - Neeee oo +
| ospf-topol ogy| | isis-topology |
o + o e oo +

Figure 1: Overall nodel structure

YANG nodul es ietf-network and ietf-network-topology collectively
define the basic network topol ogy nodel. YANG nodule ietf-I3-

uni cast -i gp-topol ogy augnents those nodels with additiona

definitions needed to represent Layer 3 Unicast |GP topologies. This
modul e in turn is augmented by YANG nodul es with additiona
definitions for OSPF and for IS-1S topol ogies, ietf-ospf-topology and
ietf-isis-topol ogy, respectively.
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3.2. Layer 3 Unicast - IGP

The Layer 3 Unicast | GP topol ogy nodel is defined by YANG nodul e
"ietf-13-unicast-igp-topology". The nodel is depicted in the
followi ng diagram Brackets enclose |ist keys, "rw' neans
configuration, "ro" operational state data, "?" designhates optiona
nodes, "*" designates nodes that can have nultiple instances.

Par ant heses encl ose choi ce and case nodes. Notifications are not
depicted. The prefix "nt:" refers to the YANG nodul e for network
t opol ogy.

nmodul e: ietf-I3-unicast-igp-topol ogy
augnment / nw: net wor ks/ nw. net wor k/ nw. net wor k-t ypes:
+--rw | 3-uni cast -i gp-topol ogy!
augrment / nw net wor ks/ nw. net wor k:
+--rw igp-topol ogy-attributes
+--rw nane? string
+-rw fl ag* flag-type
augrment / nw net wor ks/ nw. net wor k/ hw. node:
+--rw igp-node-attributes

+--rw nanme? i net: domai n- nane
+-rw fl ag* flag-type
+--rw router-id* i net:ip-address
+--rw prefix* [prefix]
+--rw prefix inet:ip-prefix
+--rw netric? ui nt 32
+--rw fl ag* flag-type

augnment / nw. net wor ks/ nw. net wor k/ nt: | i nk:
+-rwigp-link-attributes
+--rw nanme? string
+-rw fl ag* flag-type
+--rw netric? ui nt 32
augrment / nw net wor ks/ nw. net wor k/ nw. node/ nt : t erm nati on- poi nt:
+--rwigp-termnation-point-attributes
+--rw (term nation-point-type)?
+--:(ip)
| +--rwip-address* i net:ip-address
+--: (unnunber ed)
+--rw unnunber ed-i d? ui nt 32

The nodul e augnents the original ietf-network and ietf-network-
t opol ogy nodul es as fol |l ows:

0 A new network topology type is introduced, |3-unicast-igp-

topol ogy. The correspondi ng contai ner augnents the network-types
of the ietf-network nodule.
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0 Additional topology attributes are introduced, defined in a
groupi ng, which augnents the "network" list of the network nodule.
The attributes include an I GP nane, as well as a set of flags
(represented through a leaf-list). Each type of flag is
represented by a separate identity. This allows to introduce
additional flags in augnmenting nodul es that are associated with
specific | GP topol ogi es, without needing to revise this nodule.

0 Additional data objects for nodes are introduced by augnenting the
"node" list of the network nodule. New objects include again a
set of flags, as well as a list of prefixes. Each prefix in turn
includes an ip prefix, a nmetric, and a prefix-specific set of
flags.

0 Links (in the ietf-network-topol ogy nodule) are augnmented with a
set of paraneters as well, allowing to associate a link with an
| GP name, another set of flags, and a link netric.

0 Termination points (in the ietf-network-topology nodule as well)
are augnmented with a choice of I P address or identifier.

In addition, the nmodul e defines a set of notifications to alert
clients of any events concerning |inks, nodes, prefixes, and

term nation points. Each notification includes an indication of the
type of event, the topology fromwhich it originated, and the

af fected node, or link, or prefix, or termnation point. In
addition, as a convenience to applications, additional data of the
af fected node, or link, or term nation point (respectively) is
included. Wiile this makes notifications larger in volune than they
woul d need to be, it avoids the need for subsequent retrieval of
context information, which al so m ght have changed in the neantine.

3.3. OSPF Topol ogy

OSPF is the next type of topology represented in the nodel. OSPF
represents a particular type of Layer 3 Unicast | GP. Accordingly,
this time the Layer 3 Unicast | GP topol ogy nodel needs to be
extended. The correspondi ng extensions are introduced in a separate
YANG nodul e "ietf-ospf-topol ogy", whose structure is depicted in the
followi ng diagram For the nost part, this nodule augnents "ietf-|3-
uni cast-i gp-topol ogy". Like before, brackets enclose |ist keys, "rw'
means configuration, "ro" operational state data, "?" designates
optional nodes, "*" designates nodes that can have nultiple

i nstances. Parantheses encl ose choi ce and case nodes. A "+" at the
end of a line indicates a line break. Notifications respectively
augnent ations of notifications are not depicted.
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nmodul e: i etf-ospf-topol ogy
augrment / nw net wor ks/ nw. net wor k/ nw. net wor k-t ypes/ +
| | 3t: 1 3-unicast-igp-topol ogy:
+--rw ospf!
augrment / nw. net wor ks/ nw:. networ k/ | 3t:i gp-topol ogy-attributes:
+--rw ospf-topol ogy-attributes
+--rw area-id? area-id
augrment / nw networ ks/ nw. net wor k/ nw: node/ | 3t: i gp- node-attri butes:
+--rw ospf-node-attributes
+--rw (router-type)?

| +--:(abr)

| | +--rwabr? enpty
| +--:(asbr)

| | +--rwasbr? enpty
| +--:(internal)

| | +--rwinternal? enpty
| +--:(pseudonode)

| +--rw pseudonode? enpty
+--rw dr-interface-id? ui nt 32
+--rw nul ti-topol ogy-id* uint8
+--rw capabilities? bits

augrment / nw. networ ks/ nw. network/nt:link/13t:igp-link-attributes:
+--rw ospf-link-attributes
+--rw nul ti-topol ogy-id? uint8
augrment / nw net wor ks/ nw. net wor k/ nw: node/ | 3t:i gp-node-attributes/+

| | 3t: prefix:
+--rw ospf-prefix-attributes
+--rw forwardi ng- addr ess? i net:i pv4-address

The modul e augnents "ietf-13-unicast-igp-topology" as follows:

0 A new topol ogy type for an OSPF topol ogy is introduced.

0 Additional topology attributes are defined in a new groupi ng which

augrments igp-topol ogy-attributes of the ietf-13-unicast-igp-
topol ogy nodule. The attributes include an OSPF area-id
i dentifying the OSPF area.

0 Additional data objects for nodes are introduced by augnenting the
i gp-node-attributes of the | 3-unicast-igp-topol ogy nodul e. New

obj ects include router-type, dr-interface-id for pseudonodes,
of multi-topol ogy-ids, ospf node capabilities, and traffic
engi neering attributes.

0 Links are augnented with a nulti-topology-id and traffic
engi neering link attributes.
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o Prefixes are augnented with OSPF specific forwardi ng address.

In addition, the nodul e extends |1 GP node, |ink and prefix
notifications with OSPF attributes.

3.4. 1S-1S Topol ogy

IS-1Sis another type of Layer 3 Unicast |GP. Like OSPF topol ogy,
IS- 1S topology is defined in a separate nodule, "ietf-isis-topology"”,
whi ch augnments "ietf-13-unicast-igp-topology". The structure is
depicted in the followi ng diagram Like before, brackets encl ose
list keys, "rw' nmeans configuration, "ro" operational state data, "?"
desi gnates optional nodes, "*" designates nodes that can have

mul tiple instances. Parantheses encl ose choice and case nodes. A
"+" at the end of a line indicates a line break. Notifications are
not depi cted.

modul e: ietf-isis-topol ogy
augrment / nw net wor ks/ nw. net wor k/ nw. net wor k-t ypes/ +
| I 3t:13-unicast-igp-topol ogy:
+--rwisis!
augrment / nw. networ ks/ nw:. network/ | 3t:i gp-topol ogy-attri butes:
+--rwisis-topology-attributes
+--rw net? iso-net-id
augnment / nw. net wor ks/ nw. net wor k/ nw. node/ | 3t : i gp- node-attri butes:
+--rwisis-node-attributes

+--rwiso

| +--rwiso-systemid? i so-systemid

| +--rwiso-pseudonode-id? i so- pseudonode-id
+--rw net* i so-net-id

+--rw nul ti-topol ogy-id* uint8
+--rw (router-type)?
+--:(level-2)

| +--rwlevel-2? enpty
+-:(level-1)
| +--rwlevel-1? enpty
+--:(level-1-2)

+-rw | evel -1-2? enpty

augrment / nw networ ks/ nw. network/nt:link/13t:igp-link-attributes:
+--rwisis-link-attributes
+--rw nul ti-topol ogy-id? uint8
The nmodul e augnments the ietf-I3-unicast-igp-topol ogy as foll ows:
0 A new topology type is introduced for isis.

0 Additional topology attributes are introduced in a new grouping
whi ch augnments "igp-topol ogy-attributes" of the ietf-I3-unicast-
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i gp-topol ogy nodule. The attributes include an ISIS NET-id
identifying the area.

0 Additional data objects for nodes are introduced by augnenting
"igp-node-attributes" of the ietf-13-unicast-igp-topol ogy nodul e.
New obj ects include router-type, iso-systemid to identify the
router, a list of multi-topology-id, a list of NET ids, and
traffic engineering attributes.

0 Links are augnmented with nmulti-topology-id and traffic engineering
link attributes.

In addition, the nodul e augnments | GP nodes and links with ISIS
attributes.

4. Layer 3 Unicast | GP Topol ogy YANG Modul e
<CODE BEG NS> file "ietf-13-unicast-igp-topol ogy@016-06-12.yang"

nmodul e ietf-13-unicast-igp-topology {
yang-version 1.1;

namespace
"urn:ietf:parans: xn :ns:yang:ietf-13-unicast-igp-topol ogy";
prefix "I13t";
import ietf-network {
prefix "nw'
}
i mport ietf-network-topol ogy {
prefix "nt";
}

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

organi zati on
"IETF I 2RS (Interface to the Routing System) Wrking G oup";

cont act
"W Web: <http://tools.ietf.org/wg/i2rs/>
WG Li st: <mailto:i2rs@etf.org>

WG Chair: Susan Hares
<mai | t 0o: shares@dzh. conp

WG Chair: Russ Wite
<mai lto:russ@i w. us>

Edi t or: Al exander C emm
<mai | t 0: al ex@i sco. conP
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Edi t or:

description

draft-ietf-i2rs-yang-13-topol ogy-02.txt

Jan Medved
<mai |t 0: j medved@i sco. con

Robert Varga
<mai | t 0: rovarga@i sco. conp

Tony Tkaci k
<mai | to: tt kaci k@i sco. conp

Xufeng Liu
<mai | t o: x| i u@uat r ot ech. cone

I gor Bryskin
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<mai | t o: vbeer am@ uni per . net >";

"This nodul e defines a nodel for Layer 3 Unicast |IGP

t opol ogi es.

Copyright (c) 2016 | ETF Trust and the persons identified as
aut hors of the code. All 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 terns contained in,
set forth in Section 4.c of the IETF Trust’s Lega

Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of
draft-ietf-i2rs-yang-network-topo-02
see the RFC itself for full legal notices.

NOTE TO RFC EDI TOR: Pl ease repl ace above reference to
draft-ietf-i2rs-yang-network-topo-02 with RFC
number when published (i.e. RFC xxxx).";
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revision "2016-06-12" {
description
"Initial revision.
NOTE TO RFC EDI TOR: Pl ease replace the followi ng reference
to draft-ietf-i2rs-yang-I|3-topol ogy-01 with
RFC nunber when published (i.e. RFC xxxx).";
ref erence
"draft-ietf-i2rs-yang-I 3-topol ogy-02";
}

typedef igp-event-type {
type enuneration {
enum "add" {
val ue O;
description
"An |1 GP node or link or prefix or term nation-point has
been added";
}
enum "renove" {
val ue 1;
description
"An |1 GP node or link or prefix or term nation-point has
been renoved";
}
enum "updat e" {
val ue 2;
description
"An |1 GP node or link or prefix or term nation-point has
been updat ed”;

}
}

description "I GP Event type for notifications”;
} /] igp-event-type

identity flag-identity {
description "Base type for flags";
}
identity undefined-flag {
base "flag-identity";
description "Undefined flag";

}

typedef flag-type {
type identityref {
base "flag-identity";
}

description "Type for flags";

}
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groupi ng network-ref {
description
"Grouping for an absolute reference to a network topol ogy
i nstance.";
| eaf network-ref {
type leafref {
path "/ nw networ ks/ nw. net wor k/ nw. net wor k-i d";
}
description
"An absolute reference to a network topol ogy instance.";

}
}

grouping link-ref {
description
"Grouping for an absolute reference to a link instance."
uses network-ref;
| eaf link-ref {
type leafref {
pat h "/ nw networ ks/ nw. net wor k"
+"[nw network-id = current()/../network-ref]"
+"/nt:link/nt:link-id";
}
description
"An absolute reference to a link instance.";

}
}

groupi ng node-ref {
description
"Grouping for an absolute reference to a node instance.";
uses network-ref;
| eaf node-ref {
type leafref {
pat h "/ nw networ ks/ nw. net wor k"
+"[nw. network-id = current()/../network-ref]"
+"/ nw. node/ nw. node-i d";
}
description
"An absolute reference to a node instance.";
}
}

grouping tp-ref {
description
"Grouping for an absolute reference to a termination point."
uses node-ref;
| eaf tp-ref {
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type leafref {
pat h "/ nw networ ks/ nw. net wor k"
+"[nw network-id = current()/../network-ref]"
+"/ nw. node[ nw: node-id = current()/../node-ref]"
+"/nt:term nation-point/nt:tp-id";
}
description
"Grouping for an absolute reference to a termination point.";
}

}

grouping igp-prefix-attributes {
description
"IGP prefix attributes”;
| eaf prefix {
type inet:ip-prefix;
description
"I P prefix value";
}

| eaf nmetric {

type uint32;

description
"Prefix metric";

}
leaf-list flag {
type flag-type
description
"Prefix flags";
}

}

groupi ng | 3-uni cast-i gp-topol ogy-type {
description "ldentify the topology type to be L3 unicast."
cont ai ner | 3-uni cast-igp-topol ogy {
presence "indicates L3 Unicast | GP Topol ogy";
description
"The presence of the container node indicates L3 Unicast
| GP Topol ogy";
}
}

groupi ng i gp-topol ogy-attributes {
description "Topol ogy scope attributes”;
cont ai ner i gp-topol ogy-attributes {
description "Containing topology attributes”
| eaf nane {
type string;
description
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"Name of the topol ogy";

leaf-list flag {
type flag-type
description
"Topol ogy fl ags"
}
}
}

groupi ng igp-node-attributes {
description "I GP node scope attributes”;
cont ai ner igp-node-attributes {
description
"Cont ai ni ng node attributes”
| eaf nane {
type inet: donmi n- nane;
description
"Node nane";

leaf-list flag {
type flag-type
description
"Node operational flags"

leaf-list router-id {
type inet:ip-address;
description
"Router-id for the node"
}
list prefix {
key "prefix";
description
"Alist of prefixes along with their attributes”
uses igp-prefix-attributes;

}
}

grouping igp-link-attributes {
description
"IGP link scope attributes";
contai ner igp-link-attributes {
description
"Containing link attributes”
| eaf nane {
type string;
description
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"Li nk Nane";

leaf-list flag {

type flag-type
description

"Link flags";

| eaf nmetric {
type uint32 {
range "0..16777215" {
description
"This is a netric that can take a 3 byte netric,
commonly used in OSPF/ISIS";

}
}

description
"Link Metric";
}

}
}

grouping igp-termnation-point-attributes {
description "I GP ternination point scope attributes";
container igp-termnation-point-attributes {
description
"Containing term nation point attributes"”;
choi ce term nati on-point-type {
description
"Indicates the term nation point type";
case ip {
leaf-1ist ip-address {
type inet:ip-address;
description
"I Pv4 or |Pv6 address";
}
}

case unnunbered {
| eaf unnumbered-id {
type uint32;
description
"Unnunbered interface identifier";
}
}
}

} /] grouping igp-termnation-point-attributes

augrment "/ nw. net wor ks/ nw. net wor k/ nw. net wor k-types" {
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description
"Introduce new network type for L3 unicast |GP topol ogy";
uses | 3-uni cast-i gp-topol ogy-type;

}

augnment "/ nw networ ks/ nw. net wor k" {
when "nw networ k-types/| 3-uni cast-i gp-topol ogy" {
description

"Augnent ati on parameters apply only for networks with
L3 uni cast | GP topol ogy";

}

description
"Configuration parameters for L3 unicast |IPG for the network
as a whol e";

uses i gp-topol ogy-attributes;

augnment "/ nw networ ks/ nw. net wor k/ nw: node" {
when "../nw network-types/| 3-uni cast-igp-topol ogy" {
description

"Augnent ati on parameters apply only for networks with
L3 uni cast | GP topol ogy";

}

description
"Configuration paraneters for L3 unicast | PG at the node
| evel ";

uses i gp-node-attri butes;

augnment "/ nw networ ks/ nw. network/nt:link" {
when "../nw network-types/| 3-uni cast-igp-topol ogy" {
description
"Augnent ati on parameters apply only for networks with
L3 uni cast | GP topol ogy";
}
description
"Augment topol ogy |ink configuration”
uses igp-link-attributes;

augrment "/ nw net wor ks/ nw. net wor k/ nw. node/ "
+"nt:termnation-point" {
when "../../nw network-types/| 3-unicast-igp-topol ogy" {
description
"Augnent ati on parameters apply only for networks with
L3 uni cast | GP topol ogy";

}

description "Augrment topology ternination point configuration”
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uses igp-term nation-point-attributes;

}

notification igp-node-event {

description

"Notification event for |GP node"
| eaf igp-event-type {

type igp-event-type

description

"Event type",

}
uses node-ref;
uses | 3-uni cast-i gp-topol ogy-type;
uses i gp-node-attri butes;

}

notification igp-link-event {
description
"Notification event for IGP |ink";
| eaf igp-event-type {
type igp-event-type
description
"Event type";

uses link-ref;
uses | 3-uni cast-i gp-topol ogy-type;
uses igp-link-attributes;

}

notification igp-prefix-event {

description

"Notification event for IGP prefix";
| eaf igp-event-type {

type igp-event-type

description

"Event type";

}

uses node-ref;
uses | 3-uni cast-i gp-topol ogy-type;
container prefix {
description
"Containing | PG prefix attributes”
uses igp-prefix-attributes;

}

notification termnination-point-event {
description
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"Notification event for IGP termination point";
| eaf igp-event-type {

type igp-event-type;

description

"Event type";

}
uses tp-ref;
uses | 3-uni cast-i gp-topol ogy-type;
uses igp-termnation-point-attributes;

}
}
<CODE ENDS>

5.  OSPF Topol ogy YANG Modul e

<CODE BEG NS> file "ietf-ospf-topol ogy@016-06-12. yang"

nmodul e i etf-ospf-topol ogy {
yang-version 1.1;
nanespace "urn:ietf:parans: xnl:ns:yang:ietf-ospf-topol ogy";
prefix "ospf";

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

import ietf-network {
prefix "nw';

}

i mport ietf-network-topology {
prefix "nt";

}

i mport ietf-13-unicast-igp-topology {
prefix "13t";
}

organi zati on
"IETF I 2RS (Interface to the Routing System) Wrking G oup";

cont act
"W Web: <http://tools.ietf.org/wg/i2rs/>
WG Li st: <mailto:i2rs@etf.org>

WG Chair: Susan Hares
<mai | t 0: shares@dzh. conp

WG Chai r: Russ Wi te
<mailto:russ@i w. us>

Edi t or: Al exander C emm
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Edi t or:
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Edi t or:

Edi t or:

Edi t or:

Edi t or:

Edi t or:

description

draft-ietf-i2rs-yang-13-topol ogy-02.txt

<mai | t 0: al ex@i sco. conp

Jan Medved
<mai | t 0: j medved@i sco. con®

Robert Varga
<mai | t 0: rovarga@i sco. conp

Tony Tkaci k
<mai | to: ttkaci k@i sco. conp

Xuf eng Liu
<mai | t o: xI i u@uat rot ech. con»

I gor Bryskin
<mai | t 0: | gor. Bryski n@uawei . conr

Al hua Guo
<mai | t 0: aguo@dvaopti cal . conr

Ni ti n Bahadur
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Har i har an Anant hakri shnan
<mai | t o: hari @acket desi gn. con>

Vi shnu Pavan Beeram
<mai | t 0: vbeer am@ uni per. net >"

"This nodul e defines a nodel for OSPF network topol ogies.

Copyright (c) 2016 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forms, with or
wi thout nodification, is pernmitted pursuant to, and subject

to the license ternms contained in,
set forth in Section 4.c of the IETF Trust’s Lega

Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of
draft-ietf-i2rs-yang-network-topo-02
see the RFC itself for full Iegal notices

NOTE TO RFC EDI TOR: Pl ease repl ace above reference to
draft-ietf-i2rs-yang-network-topo-02 with RFC
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number when published (i.e. RFC xxxx).";

revision "2016-06-12" {
description
"I'nitial revision.
NOTE TO RFC EDI TOR Pl ease replace the follow ng reference
to draft-ietf-i2rs-yang-I|3-topol ogy-02 with
RFC number when published (i.e. RFC xxxx).";
ref erence
"draft-ietf-i2rs-yang-I 3-topol ogy-02";
}

typedef area-id {
type uint32;
description
"OSPF Area | D';
}

groupi ng ospf-topol ogy-type {
description
"Identifies the OSPF topol ogy type."
cont ai ner ospf {
presence "indi ates OSPF Topol ogy";
description
"Its presence identifies the OSPF topol ogy type.";
}
}

augrment "/ nw networ ks/ nw. net wor k/ nw; net wor k-t ypes/"
+ "1 3t:13-unicast-igp-topol ogy" {
description
"Defines the OSPF topol ogy type.";
uses ospf-topol ogy-type;
}

augrment "/ nw networ ks/ nw. networ k/ | 3t: i gp-topol ogy-attributes" {
when "../nw network-types/| 3t: | 3-uni cast-igp-topol ogy/ospf" {
description
"Augnent only for OSPF topol ogy";
}
description
"Augnent topol ogy configuration";
cont ai ner ospf-topol ogy-attributes {
description
"Cont ai ni ng topol ogy attri butes”
| eaf area-id {
type area-id;
description
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"OSPF area | D';
}

}
}

augrment "/ nw net wor ks/ nw. net wor k/ nw. node/ | 3t:i gp-node-attributes" {
when "../../nw network-types/| 3t:| 3-uni cast-igp-topol ogy/ospf" {
description
"Augnent only for OSPF topol ogy";
}

description
"Augnment node configuration";
uses ospf-node-attributes;

}

augrment "/ nw networks/ nw. network/nt:link/I3t:igp-link-attributes" {
when "../../nw network-types/| 3t:| 3-uni cast-igp-topol ogy/ospf" {
description
"Augnent only for OSPF topol ogy";
}

description
"Augnent |ink configuration”
uses ospf-link-attributes;

}

augrment "/ nw net wor ks/ nw. net wor k/ nw. node/ " +
"1 3t:igp-node-attributes/I3t:prefix" {
when "../../../nw network-types/|3t:|3-unicast-igp-topol ogy/"
+"ospf" {
description
"Augnent only for OSPF topol ogy";
}

description
"Augnent prefix";
uses ospf-prefix-attributes;

}

groupi ng ospf-node-attributes {
description
"OSPF node scope attributes”
cont ai ner ospf-node-attributes {
description
"Cont ai ni ng node attributes"”
choi ce router-type {
description
"I ndi cates router type";
case abr {
| eaf abr {
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type enpty;
description
"The node is ABR';
}
}

case asbr {
| eaf asbr {
type enpty;
description
"The node is ASBR';
}
}

case internal {
| eaf internal {
type enpty;
description
"The node is internal”
}

}

case pseudonode {
| eaf pseudonode {
type enpty;
description
"The node i s pseudonode"

}
}
| eaf dr-interface-id {
when "../router-typel/ pseudonode" {

description
"Valid only for pseudonode"

}
type uint32;
default "0";

description
"For pseudonodes, DR interface-id";

}
leaf-list nmulti-topology-id {
type uint8 {
range "0..127",
}

max- el enents "128";
description
"List of Multi-Topology ldentifier up-to 128 (0-127).
See RFC 4915";

| eaf capabilities {
type bits {

Clemm et al. Expi res Decenber 14, 2016 [ Page 23]



Internet-Draft draft-ietf-i2rs-yang-13-topol ogy-02.txt June 2016

bit graceful -restart-capabl e {
position O;
description
"Graceful restart capable”;
}

bit graceful -restart-hel per {
position 1;
description

"Graceful restart hel per”

bit stub-router-support {
position 2;
description

"Stub router support”;

bit traffic-engineering-support {
position 3;
description
"Traffic engineering support”;
}

bit point-to-point-over-lan {
position 4;
description
"Support point to point over LAN';

bit experinmental-te {
position 5;
description
"Support experinmental traffic engineering"

}

description
"OSPF capabilities as bit vector. RFC 4970"
}

}
}

groupi ng ospf-link-attributes {
description
"OSPF |ink scope attributes”
contai ner ospf-link-attributes {
description
"Containing OSPF link attributes”
| eaf multi-topology-id {
type uint8 {
range "0..127",
}

description "Miuti topology ID';
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}
} _ _
} /] ospf-link-attributes

groupi ng ospf-prefix-attributes {
description
"OSPF prefix attributes"
cont ai ner ospf-prefix-attributes {
description
"Containing prefix attributes”
| eaf forwarding-address {
when "../../13t:|3-unicast-igp-topology/|3t:ospf/"+
"I 3t:router-type/l 3t:asbr" {
description "Valid only for ABSR';
}
type inet:ipv4-address;
description
"Forwar di ng address for ABSR';
}
}
}

augrment "/13t:igp-node-event" {
description
"OSPF node event";
uses ospf-topol ogy-type;
uses ospf:ospf-node-attributes;

}

augnment "/I13t:igp-link-event" {
description
"OSPF |ink event";
uses ospf-topol ogy-type;
uses ospf:ospf-link-attributes;

}

augrment "/13t:igp-prefix-event" {
description
"OSPF prefix event”;
uses ospf-topol ogy-type;
uses ospf:ospf-prefix-attributes;
}
}

<CODE ENDS>
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6. [|SIS Topol ogy YANG Modul e

<CODE BEG@ NS> file "ietf-isis-topol ogy@016-06-12. yang"

nmodul e ietf-isis-topology {
yang-version 1.1;
nanespace "urn:ietf:parans: xnl:ns:yang:ietf-isis-topol ogy";
prefix "isis";

import ietf-network {

prefix "nw';

}

i mport ietf-network-topology {
prefix "nt";

}

i mport ietf-13-unicast-igp-topology {
prefix "I13t";

}

organi zati on
"I ETF I 2RS (Interface to the Routing System) Working G oup”;

cont act
"WG Web: <http://tools.ietf.org/wg/i2rs/>
WG Li st: <mailto:i2rs@etf.org>

WG Chair: Susan Hares
<muai | t 0o: shares@dzh. con»

WG Chair: Russ Wite
<mailto:russ@i w. us>

Edi t or: Al exander C emm
<mai | t o: al ex@i sco. conp

Edi t or: Jan Medved
<mai |l to: j mredved@i sco. con

Edi t or: Robert Varga
<mai | t 0: rovar ga@i sco. conp

Edi t or: Tony Tkaci k
<mai | to: ttkaci k@i sco. conp

Edi t or: Xufeng Liu
<mai | to: x| i u@uatr ot ech. conp

Edi t or: I gor Bryskin
<mai | t o: I gor. Bryski n@uawei . con»
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Edi tor: Ai hua Quo
<mai | t 0: aguo@advaopti cal . conr

Edi t or: Ni ti n Bahadur
<mai | to: nitin_bahadur @ahoo. conr

Edi t or: Har i har an Anant hakri shnan
<mai | t 0: hari @acket desi gn. conp

Edi t or: Vi shnu Pavan Beeram
<mai | t 0: vbeer am@ uni per . net >";

description
"This nodul e defines a nmodel for 1S-1S network topol ogies.

Copyright (c) 2016 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

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

wi t hout 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 Docunents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of
draft-ietf-i2rs-yang-network-topo-02;
see the RFC itself for full |egal notices.

NOTE TO RFC EDI TOR: Pl ease repl ace above reference to
draft-ietf-i2rs-yang-network-topo-02 with RFC
nunber when published (i.e. RFC xxxx).";

revision "2016-06-12" {
description
“Initial revision.
NOTE TO RFC EDI TOR Pl ease replace the follow ng reference
to draft-ietf-i2rs-yang-13-topol ogy-02 with
RFC number when published (i.e. RFC xxxx).";
ref erence
"draft-ietf-i2rs-yang-| 3-topol ogy-02";
}

typedef iso-systemid {
type string {
pattern '[0-9a-fA-F]{4}(\.[0-9a-fA-F]{4}){2};

description
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"1 SO System I D. RFC 1237";
}

typedef iso-pseudonode-id {

type string {
pattern '[0-9a-fA-F] {2}’

description
"1 SO pseudonode id for broadcast network";
}

typedef iso-net-id {
type string {
pattern '[0-9a-fA-F] {2} ((\.[0-9a-fA-F]{4}){6})";

description
"I SO NET I D. RFC 1237";
}

groupi ng i sis-topol ogy-type {

description

"Identifies the I SIS topology type.";
container isis {

presence "I ndicates | SIS Topol ogy";

description

"Its presence identifies the ISIS topology type."

}

}

augrment "/ nw. networ ks/ nw. net wor k/ nw. net wor k-t ypes/"
+"1 3t: | 3-unicast-igp-topol ogy" {
description
"Defines the 1SIS topol ogy type."
uses i si s-topol ogy-type;

}

augrment "/ nw networ ks/ nw. networ k/ 1 3t:igp-topol ogy-attributes" {
when "../nw network-types/| 3t:| 3-uni cast-igp-topol ogy/isis" {
description
"Augnent only for |1SIS topol ogy";
}

description
"Augnent topol ogy configuration”
contai ner isis-topology-attributes {
description
"Cont ai ni ng topol ogy attributes”
| eaf net {
type iso-net-id;
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description
"1 SO NET | D val ue"
}

}
}

augnent "/ nw net wor ks/ nw. net wor k/ nw. node/ " +
"1 3t:igp-node-attributes” {
when "../../nw network-types/|3t: | 3-unicast-igp-topol ogy/isis" {
description
"Augnent only for |1SIS topol ogy";
}
description
"Augnent node configuration”
uses isis-node-attributes;

}

augrment "/ nw networks/ nw. network/nt:link/I3t:igp-link-attributes" {
when "../../nw network-types/| 3t:| 3-uni cast-igp-topol ogy/isis" {
description
"Augnent only for 1SIS topol ogy";
}
description
"Augnent |ink configuration”
uses isis-link-attributes;

}

groupi ng isis-node-attributes {
description
"I SI'S node scope attributes”
contai ner isis-node-attributes {
description
"Cont ai ni ng node attributes”
container iso {
description
"Containing | SO atrributes"”
| eaf iso-systemid {
type iso-systenmid;
description
"1 SO system | D';
}
| eaf iso-pseudonode-id {
type i so-pseudonode-i d;
default "00";
description
"Pseudonode | D';
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leaf-1ist net {

type iso-net-id;
max- el enents 3;
description

"List of |SO NET |Ds";

leaf-list nmulti-topology-id {

}

type uint8 {
range "0..127";
}
max- el enents " 128";
description

June 2016

"List of Multi Topology ldentifier upto 128 (0-127).

RFC 4915";

choice router-type {

description
"Indi cates router type";
case level -2 {
| eaf level-2 {
type enpty;
description
"Level -2 only";

}

case level -1 {
| eaf level-1 {
type enpty;
description
"Level -1 only";

}

case level-1-2 {
| eaf level-1-2 {
type enpty;
description
"Level -1 and Level -2";

grouping isis-link-attributes {
description
"I'SIS link scope attributes”
container isis-link-attributes {
description
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"Containing link attributes"”
| eaf multi-topology-id {
type uint8 {
range "0..127",
}
description
"Multi topology ID';
}

}
}

augrment "/13t:igp-node-event" {
description
"1 SIS node event";
uses i si s-topol ogy-type;
uses isis-node-attributes;

}

augnment "/I13t:igp-link-event" {
description
"I'SIS link event";
uses i si s-topol ogy-type;
uses isis-link-attributes;

}
}
<CODE ENDS>

7. Security Considerations
The transport protocol used for sending the topol ogy data MJST
support authentication and SHOULD support encryption. The data-nodel
by itself does not create any security inplications.

8. Contributors
The nodel presented in this paper was contributed to by nore people
than can be listed on the author list. Additional contributors
i ncl ude:
0 Ken Gray, Juniper Networks

o Tom Nadeau, Brocade

o Al eksandr Zhdankin, G sco
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