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Abst ract

Thi s docunent intents to provide a general and all-round multicast
nmodel , which tries to stand at a high level to take full advantages
of existed nulticast protocol nobdels to control the nulticast

networ k, and gui des the depl oynent of nulticast service. And also,
there will define several possible RPCs about how to interact between
mul ticast info nbdel and nulticast protocol nodels. This multicast

i nformati on nodel is mainly used by the managenent tools run by the
network operators in order to manage, nonitor and debug the network
resources used to deliver nulticast service, as well as gathering
sone data fromthe network
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1. Introduction

Currently, there are many nulticast YANG nodels, such as PIM M.D
and BIER and so on. But all these nodels are distributed in

di fferent working groups as separate files and focus on the protoco
itself. Furthernore, they cannot describe a high-level nulticast
service required by network operators.

This docunent intents to provide a general and all-round mnulticast
nmodel , which tries to stand at a high level to take full advantages
of these aforenentioned nodels to control the multicast network, and
gui des the depl oynent of nulticast service.

This multicast information nodel is nmainly used by the nmanagenent
tools run by the network operators in order to manage, nonitor and
debug the network resources used to deliver multicast service, as
wel|l as gathering sonme data fromthe network
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Figure 1: Exanple usage of Milticast Mde

Detailly,in figure 1, there is an exanple of usage of this multicast
nmodel . Network operators can input this nodel to a controller who is
responsible to translate the informati on and i nvoke the correspondi ng
protocol nodels into configurations to configure the network el ements
t hrough NETCONF/ RESTCONF/ CLI. O network operators can input this
nmodel to the EMS/NMS to nanage the network el enents or configure the
network elenments directly. On the other hand, when the network

el ements detect failure or some other changes, the network operators
can collect these kind of notifications through this nodel to assist

| ocating the exact failure and responsing i mediatly. for exanple,
when the network el enent suffers a failure of one MVPN nei ghbor, it
can notify to the EMS/NMS or Controller or to other Milticast Model
managenent tool directly to et the network operator take actions

i mredi atel y.

Specifically, in section 3, it provides a human readability of the
whol e nulticast network through UML cl ass di agram which franes
different nulticast conponents and correlates themin a readabl e
fashion. Then, based on this UWL class diagram there is

instanti ated and detail ed YANG nodel in Section 5.

In other words, this docunment does not define any specific protoco
nodel , instead, it depends on many existed nulticast protocol nobdels
and rel ates several nulticast information together to fulfill
mul ticast service

2. Design of the nulticast node

This nodel includes three layers: the nulticast overlay, the
transport layer and the nulticast underlay information.
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Mul ticast overlay defines the features of nulticast flow, such
as(vpnid, multicast source and multicast group) informtion, and

(i ngress-node, egress-nodes) nodes information. |f the transport
layer is BIER, there may define BIER i nformation including
(Subdonmi n, ingress-node BFR-id, egress-nodes BFR-id). |n data

center network, for fine-grained to gather the nodes belonging to the
same virtual network, there may need VNI -related information to
assist. If no (ingress-node, egress-nodes) information are defined
directly, there may need overlay mnulticast signaling technol ogy, such
as MLD or MVPN, to collect these nodes infornation

Mul ticast transport |ayer defines the type of transport technol ogies
that can be used to forward multicast flow, including BlER forwarding
type, MPLS forwarding type, or PIMforwarding type and so on. One or
several transport technol ogies could be defined at the same tinme. As
for the detailed paraneters for each transport technology, this

mul ticast information nodel can invoke the correspondi ng protoco
nodel to define them

Mul ticast underlay defines the type of underlay technol ogies, such as
OSPF, ISIS, BGP, PIMor BABEL and so on. One or several underlay
technol ogi es could be defined at the sane tine. As for the specific
paraneters for each underlay technology, this nulticast information
nmodel can depend the correspondi ng protocol nodel to configure them
as wel | .

3. UML dass Diagramfor Milticast |Info Mde

The following is a UM diagram for Milticast |Info Mdel.
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nmodul e: ietf-multicast-information
+--rw nul ticast-information
+--rw nulticast-info* [vpn-id source-address source-w | dcard group-addres
s group-w |l dcard vni-type vni-val ue]

+--rw vpn-id ui nt 32
+--rw sour ce-address i net:ip-address
+--rw source-w | dcard ui nt8
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+--rw group-address

Mul ti cast Mbdel

i net:ip-address

+--rw group-w | dcard uint8

+--rw vni-type virtual -type
+--rw vni -val ue ui nt 32

+--rw nul ticast-overl ay

| +--rw nodes-information

| | +--rwingress-node? i net:ip-address
| | +--rw egress-nodes* [egress-node]

| +--rw egress-node i net:ip-address
| +--rwbier-information

| | +--rw sub-donmai n? sub- domai n-id

| | +--rwingress-node? bfr-id

| | +--rw egress-nodes* [egress-node]

| +--rw egress-node bfr-id

| +--rw overl ay-technol ogy

[ +--rw (overl ay-tech-type)?

| +--:(md)

| +--: (mvpn)

I +--:(bgp)

| +--:(m d- snoopi ng)

+--rw nul ticast-transport

| +--rwbier

| | +--rw sub-donai n? sub- domai n-id
| | +--rw (encap-type)?

| | | +--:(mpls)

| | | +--:(non-npls)

| | | +--:(ipv6)

| | +--rw bitstringlength? ui nt 16

| | +--rwset-identifier? Si

| | +--rwecnp? bool ean

| | +-rwfrr? bool ean

| +--rwbier-te

| | +--rw sub-domain? sub- domai n-id
| | +--rw (encap-type)?

| | | +--:(mpls)

| | | +--:(non-npls)

| | +--rw bitstringlength? ui nt 16

| | +--rwset-identifier? Si

| | +--rwecnmp? bool ean

| | +-rwfrr? bool ean

| +--rw cisco-node

| | +--rw p-group? i net:ip-address
| | +--rwgraceful-restart? bool ean

| | +--rw bfd? bool ean

|  +--rw npls

| | +--rw (npls-tunnel-type)?

|| +--:(m dp)

| | | +--rw ndp-tunnel-id? ui nt 32

et al.
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| | | +--rwndp-frr? bool ean
| | +--rw m dp-backup-tunnel ? bool ean
| +--:(p2np-te)

| +--rw te-tunnel -id? ui nt 32
| +-rwte-frr? bool ean
| | +--rw te-backup-tunnel ? bool ean
|  +--rw pim

| +--rw graceful -restart? bool ean

| +--rw bfd? bool ean

+--rw nul ti cast-underl ay
+--rw underl ay-requi renent ? bool ean
+--rw bgp
+--rw ospf
| +--rw topol ogy-id? uint16
+--rwisis
| +--rw topol ogy-id? uintl6
+--rw babel
+-rw pim

5. Mul ti cast | nformati on Model

<CODE BEG NS> file "ietf-nulticast-infornmation.yang"
nmodul e ietf-nmulticast-information {

namespace "urn:ietf:paranms: xm :ns:yang:ietf-nulticast-information";
prefix nulticast-info;

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

organi zation " | ETF MBONED( MBONE Depl oynent ) Working G oup”;
cont act
"WG List: <mailto:bier@etf.org>
WG Chair: G eg Shepherd
<mai | t o: gj shep@mai | . conp
WG Chair: Leonard G uliano
<mai | to: | enny@ uni per. net >

Edi t or: Zheng Zhang
<mai | t 0: zhang. zheng@t e. com cn>
Edi t or: Cui Wang
<mai | t 0: wang. cui 1@t e. com cn>
Edi t or: Yi ng Cheng
<mai | t 0: chengyi ngl0@hi nauni com cn>
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description
"This nodul e contains a collection of YANG definitions for
managi ng nmul ticast information."

revision 2017-08-20 {
description
"Add BGP and M.D snoopi ng overlay and BI ER-TE transport.";
reference "https://tools.ietf.org/htm /draft-zhang-nboned-mnulticast-info
- model ;

}

revision 2016-12-08 {
description
“Initial version.";
reference "https://tools.ietf.org/htm/draft-zhang-nboned-mnulticast-info
- nodel *;

/ *feature*/
groupi ng general -mul ti cast {
description "The general nulticast address information.";
| eaf source-address {
type inet:ip-address;
description "The address of nulticast source. The value set to zero
nmeans that the receiver interests in all source that relevant to

one group.";
}
| eaf source-w ldcard {
type uint8;
description "The wildcard information of source.";
}

| eaf group-address {
type inet:ip-address;
description "The address of nulticast group.”

}
| eaf group-wildcard {
type uint8;
description "The wildcard information of group.";
}
}
groupi ng maddr {
description "The vpn multicast information.";
| eaf vpn-id {
type uint32;
description "The vpn-id of the multicast flow.
If there is global instance, the vpnid value should be zero.";
}
uses general -nul ticast;
}
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typedef virtual -type {
type enuneration {
enum "vxl an" {
description "The vxlan type.";
}

enum "virtual subnet" {
description "The nvgre type";
}

enum "vni " {
description "The geneve type";
}
}

description "The collection of virtual network type.";

}

groupi ng nulticast-nvo3 {
description "The nvo3 nulticast information.";
| eaf vni-type {
type virtual -type
description "The type of virtual network identifier. Include the Vx

I an
NVGRE and Geneve.";
}
| eaf vni-value {
type uint32;
description "The value of Wxlan network identifier, virtual subnet |
D
or virtual net identifier.";
}
}

grouping nulticast-feature {
description
"This group describe the different nulticast information
in various depl oynents.";
uses m addr;
uses mnul ticast-nvo3;

}

groupi ng i p-node {
description "The IP information of nulticast nodes.";
| eaf ingress-node {
type inet:ip-address;
description "The ingress node of nulticast flow O the ingress
node of MVPN and BIER In MVPN, this is the address of ingress
PE; in BIER this is the BFR-prefix of ingress nodes."

}

list egress-nodes {
key "egress-node";
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description "This ID information of one adjacency.";

| eaf egress-node {
type inet:ip-address;
description
"The egress nulticast nodes of nulticast flow
O the egress node of MVPN and BIER. In M/PN, this is the
address of egress PE;, in BIER this is the BFR-prefix of
i ngress nodes.";

}

}
/* should inport from Bl ER yang */
typedef bfr-id {

type uint 16;

description "The BFR id of nodes.";
}
typedef si {

type uint 16;

description

"The type for set identifier";

}

typedef sub-domain-id {

}

type uint 16;
description
"The type for sub-domain-id";

typedef bit-string {

}

type uint 16;
description
"The bit nmask of one bitstring.";

groupi ng bi er-node {

Zhang,

description "The BIER i nformation of multicast nodes.";
| eaf sub-domain {
type sub-donai n-i d;
description "The sub-domain that this nulticast flow belongs to.";

}
| eaf ingress-node {
type bfr-id;
description "The ingress node of nulticast flow This is the
BFR-id of ingress nodes.";
}

list egress-nodes {
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ay

key "egress-node";
description "This ID information of one adjacency.";

| eaf egress-node {
type bfr-id;
description
"The egress nulticast nodes of multicast flow.
This is the BFR-id of egress nodes.";

}

groupi ng overlay-tech {
description "The possible overlay technol ogies for nulticast service.";
choi ce overl ay-tech-type {
case md {
description "M.D technol ogy is used for nulticast overlay";
}

case nmvpn {
description "M/PN technol ogy is used for multicast overlay";

}
case bhgp {
description "BGP technol ogy is used for nulticast overlay";

case nl d-snoopi ng {
description "MD snooping technology is used for nulticast overl

}

description "The collection of nmulticast overlay technol ogy";

}

groupi ng nul ticast-overlay {
description "The node information that connect the ingress nulticast
flow, and the nodes information that connect the egress nulticast
flow ";
/*uses nulticast-feature;*/
cont ai ner nodes-information {
description "The ingress and egress nodes information."
uses i p-node;
}
contai ner bier-information {
description "The ingress and egress Bl ER nodes information.";
uses bi er-node;
}
cont ai ner overl ay-technol ogy {
description "The possible overlay technol ogies for nulticast service

uses overl ay-tech;
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/[*transport*/

groupi ng transport-bier {
description "The BIER transport information.";
| eaf sub-domain {
type sub-donai n-i d;
description "The subdomain id that this nulticast flow belongs to."
}
choi ce encap-type {
case npls {
description "The Bl ER forwardi ng depend on npls.";
}

case non-npls {
description "The Bl ER forwardi ng depend on non-npls.";

case ipv6 {
description "The Bl ER forwardi ng depend on | Pv6.";
}

description "The encapsul ation type in BIER ";
}
| eaf bitstringlength {
type uint 16;
description "The bitstringlength used by Bl ER forwardi ng.";

| eaf set-identifier {
type si;
description "The set identifier used by this multicast flow ";

}
| eaf ecnp {
type bool ean;
description "The capability of ECWP.";

leaf frr {
type bool ean;
description "The capability of fast re-route."”;

groupi ng transport-bier-te {
description "The BIER TE transport information.";
| eaf sub-domain {

type sub-donai n-i d;

description "The subdomain id that this nulticast flow belongs to."

}

choi ce encap-type {
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case npls {
description "The Bl ER- TE forwardi ng depend on npls.";
}

case non-npls {
description "The Bl ER-TE forwardi ng depend on non-npls.";

}
description "The encapsul ation type in BIERTE. ";
}
| eaf bitstringlength {
type uint 16;
description "The bitstringlength used by Bl ER-TE forwarding.";
}
| eaf set-identifier {

type si
description "The set identifier used by this nulticast flow, especia
Ily in BIER TE. ";

}
| eaf ecnp {
type bool ean;
description "The capability of ECWP.";

leaf frr {
type bool ean;
description "The capability of fast re-route.";

}

groupi ng transport-pim{
description "The requirenent information of pimtransportion.”;
| eaf graceful-restart {
type bool ean;
description "If the graceful restart function should be supported.”

}
| eaf bfd {
type bool ean;
description "If the bfd function should be supported.”;

}

groupi ng m dp-tunnel -feature {
description "The tunnel feature.";
| eaf mdp-tunnel-id {
type uint32;
description "The tunnel id that correspond this flow ";

}
leaf mdp-frr {

type bool ean;
description "If the fast re-route function should be supported.”;

Zhang, et al. Expi res February 22, 2018 [ Page 13]



Internet-Draft Mul ticast Mbdel August 2017

| eaf m dp- backup-tunnel {
type bool ean;
description "If the backup tunnel function should be supported.”

}

groupi ng p2np-te-tunnel -feature {
description "The tunnel feature.";
| eaf te-tunnel-id {
type uint32;
description "The tunnel id that correspond this flow ";
}
leaf te-frr {
type bool ean;
description "If the fast re-route function should be supported.”
}
| eaf te-backup-tunnel {
type bool ean;
description "If the backup tunnel function should be supported.”;

}
}
[ *typedef sub-donmain-id {
type uint 16;
description
"The type for sub-domain-id";
yrl

groupi ng transport-npls {
description "The npls transportion information.";
choi ce npl s-tunnel -type {
case mdp {
uses ml dp-tunnel -feature;
description "The mdp tunnel.";
}
case p2nmp-te {
uses p2np-te-tunnel -feature;
description "The p2np te tunnel.";
}

description "The collection types of npls tunnels”;

}

groupi ng cisco-multicast {
description "The C sco MDT nulticast information in RFC6037."
| eaf p-group {
type inet:ip-address;
description "The address of p-group.";
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}
}
groupi ng transport-ci sco-node {
description "The transport information of G sco node, RFC6037.";
uses cisco-nulticast;
uses transport-pim
}

grouping nulticast-transport {
description "The transport information of multicast service.";
cont ai ner bier {
uses transport-bier;
description "The transport technology is BIER ";
}
container bier-te {
uses transport-bier-te;
description "The transport technology is BIERTE. ";
}
cont ai ner ci sco-node {
uses transport-ci sco- node;
description "The transport technology is cisco-node.";
}
cont ai ner npls {
uses transport-npls;
description "The transport technology is npls.

}

contai ner pim{
uses transport-pim
description "The transport technology is PIM";

}

[ *under | ay*/
groupi ng underl ay-bgp {
description "Underlay information of BGP.";
}

groupi ng under| ay-ospf {
description "Underlay information of OSPF.";
| eaf topology-id {
type uint 16;
description "The topology id of ospf instance.";

}

groupi ng underl ay-isis {
description "Underlay information of ISIS.";
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| eaf topology-id {
type uint 16;
description "The topology id of isis instance.”

}

groupi ng under| ay- babel {
description "Underlay information of Babel.";
[* If there are some necessary information should be defined? */

}

groupi ng underl ay-pi m {
description "Underlay information of PIM";
[* If there are some necessary information should be defined? */

}

groupi ng nul ticast-underlay {
description "The underlay infornmation relevant nmulticast service.";
| eaf underl ay-requirenment {
type bool ean;
description "If the underlay technol ogy should be required.”
}
cont ai ner bgp {
uses under| ay- bgp;
description "The underlay technology is BGP.";
}
cont ai ner ospf {
uses underl ay- ospf;
description "The underlay technology is OSPF.";
}
container isis {
uses underl ay-isis;
description "The underlay technology is ISIS."
}
cont ai ner babel {
uses underl ay- babel
description "The underlay technol ogy is Babel.";
}
cont ai ner pim{
uses underl ay-pi m
description "The underlay technology is PIM";

}

container multicast-information {
description "The nodel of nulticast service. Include overlay, transport
and underlay.";

list multicast-info{
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key "vpn-id source-address source-w | dcard group-address group-w | dc
ard vni-type vni-val ue";

uses nul ticast-feature;

description "The detail nulticast information.";

contai ner multicast-overlay {
description "The overlay information of nulticast service.";
uses nul ticast-overl ay;

}

contai ner nulticast-transport {
description "The transportion of nulticast service.";
uses nulticast-transport;

}

contai ner multicast-underlay {
description "The underlay of nulticast service.";
uses nul ticast-underl ay;

}
}
<CODE ENDS>
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TBD.
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