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Abst r act

Thi s docunment defines a YANG data nodel for |ayer-2 network
t opol ogi es.

Requi rement s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].

Status of This Meno

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

Internet-Drafts are working docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

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

This Internet-Draft will expire on Septenber 4, 2015.
Copyright Notice

Copyright (c) 2015 | 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 Legal
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
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the Trust Legal Provisions and are provided without warranty as
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1. Introduction

[1-D. medved-i 2rs-topol ogy-in] specifies the generic network topol ogy
i nformati on nodel, and approaches to extend the generic network

topol ogy informati on nodel to specific type of network topol ogies.

It also provides the extensions nmade for Layer-3 unicast IG, IS IS
and OSPF topologies. [I-D.clemmi2rs-yang-network-topo] defines the
Yang [ RFC6020] [ RFC6021] data nodels for generic network topol ogy, L3
unicast 1GP, I1S-1S, OSPF and TED which are derived fromthe

i nformati on nodel defined in [I-D. medved-i 2rs-topol ogy-inj.

Besides the information collected through "live" layer-3 IGP

[1-D. amant e-i 2rs-topol ogy-use-cases] al so specifies the collection of
network information which is not visible within the Layer 3 IGP's
LSDB. Such information can be |inks, nodes, or properties of those
links or nodes in |ower |layers of the network. The requirenents on
the topol ogy data nodel in [I-D. nedved-i2rs-topol ogy-requirenents]

al so include the physical properties associated with the ports/
interfaces, and information associated with the network el enent’s

i medi at el y adj acent nei ghbors.

Thi s docunment defines the Yang data nodel for |ayer-2 network
topol ogi es by extendi ng the generic network topol ogy data node
defined in [1-D.cl emmi 2rs-yang- net wor k-t opo].

2. Layer-2 Topol ogy Mode
In order to represent a layer-2 network topol ogy, the generic network
t opol ogy nodel needs to be extended to contain |ayer-2 specific

informati on. Mbdule "I 2-topol ogy" applies the generic network
topol ogy nodel to layer-2 network topol ogi es, and augnents the
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generic network topology with information specific to layer-2
net wor ks.

The rel ati onship between the | 2-topol ogy nodel and the generic
net wor k topol ogy nodel is shown in the figure bel ow

T +
| net wor k-t opol ogy |
Fom e - Fom e - +

AN

I

I
e A TIRp +
| | 2-t opol ogy |
e e e e e e e e o +

Figure 1. L2-topol ogy and generic network-topol ogy

For layer-2 network topology, there are sone |layer-2 specific
paraneters and capabilities to be added to the generic network
topol ogy nodel, such as properties of layer-2 links or nodes,
descriptions, |ayer-2 addresses, encapsul ations, etc. Part of the
Information collected through LLDP could be included in the | ayer-2
net wor k t opol ogy.

The structure of "L2-topol ogy" data nodel is depicted in the
followi ng diagram Brackets enclose |ist keys, "rw' neans
configuration data, "ro" neans operational state data, "?" designates
optional nodes, "*" designates nodes that can have nultiple

i nst ances.
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nmodul e: 1 2-topol ogy
augrment /nt: network/nt:network-types:
+--rw | 2- net wor k!
augnment /nt:network:
+--rw | 2-network-attributes
+--rw nanme? string
+-rw fl ag* flag-type
augment /nt: network/nt: node:
+--rw | 2-node-attributes
+--rw nane?
+--rw description?
+--rw chassi s-id?
+--rw nmanagenent - addr ess*

Layer-2 Network Topol ogy Data Model

March 2015

string

string

yang: mac- addr ess
inet:ip-prefix

+--rw managenent - vi d? vl an
+--rw ni ck- nane? ni ckname {TRI LL}?
+-rw fl ag* flag-type

augrment /nt: network/ ntopo:|ink:
+-rwl2-link-attributes

+--rw nane? string
+--rw rate? deci mal 64
+-rw fl ag* flag-type

augrment /nt: network/nt:node/ ntopo:termnation-point:
+--rw |l 2-ternination-point-attributes

+--rw description? string
+--rw nmac- addr ess? yang: mac- addr ess
+--rw port-vlan-id? vl an

+--rw ppvid

| +--rw ppvid? vl an

|  +--rw ppvid-flags? bits

+--rw vl an-name* [vl an-id]

| +--rwvlan-id vl an

| +--rw vl an- nanme? string

+--rw encapsul ati on? i dentityref
+--rw maxi num frame- si ze? ui nt 32
+--rw | i nk-aggregation

| +--rw aggregation-status? bits

| +--rw aggregated-port-id? string

+--ro tp-state?

enuner ati on

The L2-topol ogy nodul e augnents the generic network-topol ogy nodul e

as fol |l ows:

This is
and is inserted under the

0 A new network type "I 2-network-type" is introduced.
represented by a container object,
"net wor k-types"” container of the generic network nmodule in
[1-D.clemmi 2rs-yang- net wor k-t opo] .
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0 Additional network attributes are introduced in a grouping "I 2-
networ k-attributes", which augnents the "network"” list of the
network module in [I-D.clemmi 2rs-yang-network-topo]. The
attributes include an Layer-2 network nane and a set of flags.
Each type of flag is represented by a separate identity.

0 Additional data objects for nodes are introduced by augnenting the
"node" list of the generic network nodule. New objects include a
series of layer-2 node paraneters, as well as a set of flags.

0 Additional data objects for termnation points are introduced by
augrmenting the "term nation-point" |list of the generic network-
topol ogy nodul e. New objects include a series of port properties
and paraneters.

0 Links are augnented as well with a set of parameters, allowing to
associate a link with an L2 nane, the |ink rate and another set of
flags.

3. Layer-2 Topol ogy Yang Modul e

nodul e | 2-t opol ogy {
yang-version 1;
namespace "urn: TBD: parans: xm : ns: yang: nt: | 2-t opol ogy";
/'l replace with I ANA nanespace when assi gned
prefix "l2t";

i mport network {
prefix "nt";
}

i nport networ k-t opol ogy {
prefix "ntopo";
}

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

}
import ietf-yang-types {
prefix "yang";
}
organi zati on "TBD";
contact "I-D Editor: jie.dong@uawei.cont;

description
"This nodul e defines a nodel for the layer-2 topol ogy of a network”
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revision "2015-03-03" {
description "lInitial revision";
ref erence "draft-dong-i2rs-1|2-network-topol ogy-01"

}

/*
* Typedefs
*/

typedef vlan {
description "VLAN | D';
type uintl1l6 {
range "0..4095";
}

}

typedef ni ckname {
description "TRILL N cknane";
type uint 16;

}

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

}
}
/*
* Features
* [

feature Q nQ {
description
"Indi cates that the system supports the qi nq functions"

}

feature PBB {
description
"Indi cates that the device supports the
provi der - backbone- bri dgi ng functions";

}

feature VPLS {
description
"I ndi cates that the device supports the VPLS functions"
reference "RFC 4761, RFC 4762";
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feature TRILL {
description
"Indicates that the device supports the TRILL functions”
reference "RFC 6325";

}

feature VXLAN {
description
"Indicates that the device supports the VXLAN functions”
reference "RFC 7348";

}

/*
* |dentities
* [

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

identity encapsul ation-type {
description
"Base identity from which specific encapsul ation types are
derived.";

}

identity ethernet {
base encapsul ati on-type;
description
"native ethernet encapsul ati on"

}

identity vlian {
base encapsul ati on-type;
description
"vl an encapsul ati on";

}

identity qing {
base encapsul ati on-type;
description
"qi nqg encapsul ati on";

}

identity pbb {
base encapsul ati on-type;
description
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"pbb encapsul ati on";

}

identity trill {
base encapsul ati on-type;

description
"trill encapsul ation";

}

identity vpls {
base encapsul ati on-type;
description
"vpl s encapsul ati on";

}

identity vxlan {
base encapsul ati on-type;

description
"vxl an encapsul ati on";

/*
* (xoupi ngs
*/

groupi ng | 2-network-type {
container |2-network {
presence "indi cates L2 Network";
}

}

grouping | 2-network-attributes {
contai ner |2-network-attributes {
| eaf nane {
description "Name of the network";
type string;

leaf-list flag {
description "L2 network flags";
type flag-type

}

groupi ng | 2-node-attributes {
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contai ner |2-node-attributes {
| eaf nane {
description "Node nane";
type string;

| eaf description {
description "Node description”;
type string;

| eaf chassis-id {
description "System MAC address”;
type yang: mac- addr ess;

| eaf -1i st managenent - address {
description "System managenent address”
type inet:ip-prefix;

}

| eaf managenent-vid {
description "System managenent VID';
type vl an;

| eaf nick-nane {
if-feature TRILL;
description "N cknane of RBridge";
type ni cknane;

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

type flag-type

}
} /] grouping |2-node-attributes

grouping | 2-link-attributes {
container |2-link-attributes {
| eaf nane {
description "Link name";
type string;

| eaf rate {
description "Link rate";
type deci mal 64 {
fraction-digits 2;
}
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leaf-list flag {
description "Link flags";
type flag-type;

}
} /] grouping I 2-link-attributes

grouping | 2-term nation-point-attributes {
container |2-termination-point-attributes {
| eaf description {
description "Port description";
type string;

| eaf mac-address {
description "Interface MAC address";
type yang: mac- addr ess;

| eaf port-vlan-id {
description "Port VLAN |ID';
type vl an;

cont ai ner ppvid {
description "Port and protocol VLAN |ID';
| eaf ppvid {
type vl an;

}
| eaf ppvid-flags {
type bits {
bit port-protocol -vlan-supported {
position 1;
}

bit port-protocol -vlan-enabl ed {
position 2;
}

}

list vlan-nane {
key "vlan-id";
description "Interface configured VLANS";
| eaf vlian-id {
type vl an;

| eaf vlan-nane {
type string;
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}

| eaf encapsul ation {
description "encapsul ation type of this ternination point.";
type identityref {
base encapsul ati on-type;
}

}

| eaf maxi mum frane-size {
description "interface maxi num frane size";
type uint32;

contai ner |ink-aggregation {
| eaf aggregation-status {
description "Link aggregation capabilities and status";
type bits {
bit aggregation-capability {
position O;
}

bit aggregation-status {
position 1;
}

}

}

| eaf aggregated-port-id {
type string;

}

| eaf tp-state {
config fal se
type enuneration {
enum " f orwar di ng" {
val ue 0;
description
"the termination point is in forwarding state”

enum " bl ocki ng" {
val ue 1;
description
"the termination point is in blocking state";

enum "ot hers" {

val ue 2;
description
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"the termi nation point is in other state";

}
}

} /] grouping | 2-termination-point-attributes

/*
* Data nodes
*/

augrment "/nt:network/nt:network-types" {
uses | 2-networ k-type;
}

augnment "/ nt:network" {
when "nt: network-types/| 2-network"
uses | 2-network-attributes;

}

augrment "/nt:network/nt: node" {
when "../nt:network-types/| 2-network";
uses | 2-node-attributes;

}

augrment "/ nt:network/ ntopo:link" {

when "/ nt: network/nt: network-types/| 2-net work";

uses | 2-link-attributes;

}

augment "/ nt:network/nt:node/ ntopo:term nation-point" {
when "/ nt: network/nt: network-types/I 2-network";

uses | 2-ternmination-point-attributes;

}

/*
* Notifications: to be added
* [

/1 nodul e | 2-topol ogy
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4. | ANA Consi derations
Thi s docunment makes no request of | ANA

Note to RFC Editor: this section may be renoved on publication as an
RFC.

5. 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.
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