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Abstract

OSPF (OSPFv2 and OSPFv3) is wi dely deployed link-state protocol in
routi ng networks. During the past decades, it has been operated and
mai nt ai ned t hrough typical CLI, SNWP and NETCONF. Wth the expansion
and conplication of nodern networks, the necessity for rapid and
dynam c control has been increased. The |I2RS is a standard-based
interface which provides a progranmmatic way to achi eve this goal.

Thi s docunent specifies an OSPF yang data nodel for the |I2RS
interface to OSPF. This nodel is based on the the | 2RS OSPF

i nformati onal nodel (draft-ietf-wi-ospf-info-nodel-00) which
satisfies the requirenents suggested by the | 2RS use case

requi renents for the 1Gs. This yang data nodel can be used by |2RS
client-agent protocol to program OSPF routing entities.

Requi renent s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent 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 docunents of the Internet Engineering
Task Force (I1ETF). Note that other groups nay al so 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 docunments valid for a maxi mum of six nonths
and may 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 wll expire on March 30, 2015.
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1. Introduction

As one of well-known |ink-state protocols, OSPF[RFC2328] has been
widely used in the routing of intra domain networks. During the past
decades, it has been deployed with the help of typical interfaces
such as CLI, SNWMP and NETCONF. As nodern networks grow in scale and
conplexity, the necessity for rapid and dynam c control has been
increased. The I2RS[I-D.ietf-i2rs-architecture] is a standard-based
interface which provides a programmati c way to achi eve this goal.

Thi s docunent specifies an yang data nodel for I12RS interface to the
OSPF protocol based on the I2RS informati on nodel specified in draft-
i et f-wu-ospf-info-nodel -00.

In order to support |large intra-domain, OSPF has been organi zed

hierarchically into areas. The topol ogy of one area is hidden from
the rest of networks, which is beneficial fromthe reduction of
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routing traffic. Based on flooding nmechani sm each routing-systemin
one OSPF area will maintain the identical database fromwhich a pair-
wi se shortest tree is calculated in the distributed manner. As one
client of RIB, OSPF SHOULD populate its routing information into RI B
as stated in [I-D.ietf-i2rs-rib-info-nodel]

1.1. Yang Tree Di agrans

The Yang Tree diagrans used in this draft utilized a sinple graphical
representation of the data nodel. The nmeaning of the synbols are as
fol | ows:

o Brackets "[" and "]" enclose list keys

o Abbreviations before data node nanes: "rw' mean configuration
(read-wite) and "ro" state diagrans.

o Synbols after data node nanmes: "?" neans an optinal node, "!"
means a presence container, and "*" denotes a list and leaf-1list.

o0 Parentheses encl ose choice and case nodes, and case nodes are al so
marked with a colon (":").

o Ellipis (". . . ") stand for the contents of subtress that are not
shown.

Future yang synbols may be added to indicate the object relationshinp,
epheneral state, and other |2RS specific relationships in yang 1.1

2. OSPF data

This section describes the data involved in the OSPF i nfornmation
nodel in detail. Please note OSPF in this docunent nmeans both OSPFv2
and OSPFv3[ RFC5340] prot ocol unl ess specified. OSPF data includes
information related to OSPF instance, OSPF area, OSPF nulti-topol ogy,
OSPF interfaces, OSPF adjacencies and OSPF routes. A high-1evel
architecture of the OSPF contents is shown as bel ow.
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Figure 1. Architecture of OSPF infornmation nodel

3. |12RS OSPF Data Mde
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nodul e: ospf-protoco
+--rw ospf-vdur-instance
+--rw ospf-instance-nane
+--rw ospf-vpn-nanme?
+--rwrouter-id
+--ro protocol-status
+--ro ospf-type
+--ro0 version
+--ro ospf-process-create-node
+--rw preference
+--rw host nane?
+--rw nm-Iist
+--rw nmul ti-topo* [nt-id]
+--rwm-id
+--rw address-fam |y
+--rw nt-status?

ui nt
addr

I

I

|

|

I

I

I

I

|

|

I

I

I

I

| +--rw policy-list* [policy-i

| | +--rwpolicy-id string
| +--rwnt-rib

| | +--rwroute* [prefiXx]

| | +--rw prefix

| | +--rw next hop-1i st

| | | +--rw nexthop* [osp
| | | +--rw ospf-nexth
| | +--rw back- next hop?

| | +--rw netric?

| | +--rw type?

| | +--rw route-state-info
| | +--rw netric?

| | +--rw route-current

| | +--rw route-previou
| | +--rw route-chg-rea
| | +--rw | sid?

| | +--rw | sa-type?

| | +--rw advertiser?
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string

string

i net:ip-address

pr ot ocol - st at us- def

ospf -type- def

ospf - ver si on- def

ospf - process- cr eat e- node- def
ui nt 32

string

16
ess-fam | y-def

enuner ati on

d]

i net:ipv4-prefix

f - next hop]

op i net:ipvéd-prefix
inet:ipv4-prefix
ui nt 32
ospf-route-type-def

ui nt 32
-state? ospf-rout e-stat e-def
s-state? ospf-route-state-def
son? rout e- chg-r eason- def

i net:ip-address

| sa-type- def

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

+--rw area-id ui nt 16

+--rw area-type? ar ea-type- def
+--rw area-status? ar ea- st at us- def
+--rwlsa-arrival-int? ui nt 32

+--rw lsa-orig-int? ui nt 32

+--rw router-numnber? ui nt 32

+--rw area-auth
| +--rw (aut h- node-type)?
+- -: (node- si npl e)

I

| | +--rw sinple-password? string

| +--: (node- nd5)

| |  +--rw nd5- passwor d? string

| +- - (node- hmac- sha256)

| | +--rw hmac- key-id? ui nt 32

| | +--rw hmac- passwor d? string

| +--: (node- keychai n)

| +--rw keychai n- key-id? ui nt 32

| +--rw keychai n- password?  string

| +--rw keychai n- node? enuner ati on
| +--rw keychai n-peri odi c? enuner ati on
| +--rw send_tinme? ui nt 32

| +--rw receive_tinf ui nt 32
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+--rw | sdb
+--rw |l sa*[lsa-v2-type link-state-id advertiser-id]

+--rw | sa-age? ui nt 32

+--rw | sa-options? ui nt8

+--rw lsa-v2-type enuner ati on

+--rw link-state-id i net:ipv4-address
+--rw advertiser-id inet:ip-prefix
+--rw seq-no? ui nt 32

+--rw chksun? ui nt 32

+--rw | sa-1 engt h? ui nt 32

+--rw (Il s-type)?
+--:(ospf-v2-router-Isa)
| +--rw ospf-v2-router-Isa
| +--rw bit-flag ui nt 16
| +--rw link-num uintl6
| +--rw link-list* [link-id |ink-data]
| +--rwlink-id i net:ipv4-address
| +--rw |l ink-data inet:ipv4-address
| +--rw |l ink-type enuneration
| +--rw nt-num ui nt 16
| +--rw nmetric uint 16
| +--rwm-netric* [nt-id]
| +--rwnt-id uintl6
| +--rw netric? uintl6
+--:(ospf-v2-network-Isa)
| +--rw ospf-v2-network-Isa
| +--rw networ k-mask inet:ipv4d-prefix
| +--rw attached-router* [router-id]
| +--rwrouter-id inet:ipv4-address
+--:(ospf-v2-sumary-|sa)
| +--rw ospf-v2-summary-1|sa
| +--rw network-mask inet:ipv4-prefix
| +--rwm-metric* [nt-id]
| +--rwm-id uint 16
| +--rw netric? ui nt 16
+--:(ospf-v2-as-external -1sa)
| +--rw ospf-v2-as-external -Isa
| +--rw network-mask inet:ipv4-prefix
| +--rwm-metric* [nt-id]
I
|
I
I
I
|

+--rwe-bit? ui nt 8
+--rwnt-id ui nt 8
+--rw netric? ui nt 16

+--rw forwardi ng- addr ess?
i net:ipv4-address
+--rw external -route-tag? uint32

| | +--:(ospf-v2-nssa-external -1sa)
| | | +--rw ospf-v2-nssa-external -Isa
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+--rw net wor k- mask inet:ipv4-prefix
+--rwm-nmetric* [nt-id]

+--rwe-bit? ui nt 8

+--rw netric? ui nt 32

+--rw forwardi ng- addr ess?
i net:ipv4-address

I

I

| . .

| +--rwm-id ui nt8
|

|

| :
| +--rw external -route-tag? uint32

+--:(ospf-v2-te-router-|sa)
| +--rw ospf-v2-te-router-I|sa
| +--rw type? ui nt8
| +--rw | engt h? ui nt 32
| +--rw router-id? i net:ipv4-address
+--:(ospf-te-link-Isa)
+--rw ospf-te-link-Isa
+--rw type? ui nt8
+--rw | engt h? ui nt 32
+--rw link-type-stlv
+--rw type? uint8
+--rw | engt h? ui nt 32

+--rw link-type? enuner ati on

I
I
|
+--rw link-id-tlv-stlv
|  +--rw type? ui nt8
| +--rwlength? ui nt 32
|  +--rwlink-id? i net:ipv4-address
+--rw | ocal - address-stlv
| +--rwtype? ui nt 8
| +--rwlength? ui nt 32
| +--rwlocal -address-list*
[ renot e- addr ess]
| +--rw renot e- addr ess
i net:ipv4-address

+--rw renot e- address-stlv
| +--rwtype? ui nt8
| +--rwlength? ui nt 32
| +--rwrenote-address-list*

[ renot e- addr ess]
| +--rw renot e- addr ess

i net:ipv4-address
+--rwte-nmetric-stlv
|  +--rw type? ui nt8
| +--rwlength? ui nt 32
| +--rw value? ui nt 32
+--rw maxi mrum bandw dt h-stlv
| +--rwtype? ui nt 8
| +--rwlength? ui nt 32
| +--rw val ue? ui nt 32
+--rw maxi nrum reservabl e- bandw dt h-stlv

Wang, et al. Expi res March 30, 2015 [ Page 8]



| nt er net - Draf t

Wang, et al.

GSPF | 2RS DM

+— +—

+--rw i p- address?
+--rw nbr-1ist
+--rw nbr* [router-id]

+--rw type? ui nt8

+--rw | engt h? ui nt 32
+--rw val ue? ui nt 32

rw unreserved- bandwi dt h-stlv
+--rw type? ui nt8

+--rw | engt h? ui nt 32
+--rw val ue? ui nt 32

rw adm ni strative-group-stlv
+--rw type? ui nt 8

+--rw | engt h? ui nt 32
+--rw val ue? ui nt 32

+--rwinterface-Ilist
+--rwinterface* [interface-index]

+--rwrouter-id i net:ip-address
+--rw interface-index? uint64
+--rw interface-nanme? string

Expi res March 30, 2015

Sept enber 2014

i net:ipv4-address

I

I I

| | +--rw interface-index ui nt 64

| | +--rw i nterface-nanme? string

| | +--rwinterface-status? interface-status-def
| | +--rw interface-down-reason?

| | i nterface-down-reason- def

| | +--rwinterface-net-type? interface-net-type-def
| | +--rw interface-rol e? i nterface-rol e-def
| | +--rwinterface-te-info

| | | +--rw adm n_group? ui nt 32

| | | +--rw max_bandw dt h? ui nt 32

| | | +--rw max_rsv_bandw dt h? uint32

| | | +--rw unrsv_bandw dt h? ui nt 32

| | +--rw interface-auth

| | | +--rw (aut h- node-type)?

| | | +--: (node- si npl e)

| | | | +--rw sinple-password? string

| | | +- - (node- nmd5)

| | | |  +--rw nd5- passwor d? string

| | | +- - (node- hmac- sha256)

| | | | +--rw hmac- key-id? ui nt 32

| | | | +--rw hmac- password? string

| | | +- - (node- keychai n)

| | | +--rw keychai n- key-i d? ui nt 32

| | | +--rw keychai n- password? string

| | | +--rw keychai n- node? enuner ati on
| | | +--rw keychai n-peri odi c? enuneration
| | | +--rw send_tine? ui nt 32

| | | +--rw receive_tinP ui nt 32

I I

I I

I I

I I

| |

| |
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| +--rw nbr-status? nbr - st at us- def

| +--rw nbr-previ ous-status? nbr-status-def
| +--rw nbr-down-reason? nbr-down-reason- def
I
|

I
|
| +--rw nbr-address? i net:ipv4-address
| +--rw i p-address? i net:ipv4-address
| +--rw network-1list* [network-prefix mask]
| | +--rw network-prefix i net:ipv4-prefix
| | +--rw mask inet:ipv4-prefix
| +--rw route-info-list* [route-info-index]
| +--rw rout e-info-index ui nt 32
| +--rwrouter-id i net:ipv4-address
| +--rw ip-address-list* [ip-address]
| +--rw i p-address i net:ipv4-address
+--rw ospf-v6ur-instance
+--rw ospf-instance-nane string
+--rw ospf-vpn-nane? string
+--rwrouter-id i net:ip-address
+--ro protocol-status pr ot ocol - st at us- def
+--ro0 ospf-type ospf -type-def
+--ro version ospf - ver si on- def
+--ro ospf-process-create-node ospf - process- cr eat e- node- def
+--rw preference ui nt 32
+--rw host nane? string

+--rw nm-Iist
+--rw nmulti-topo* [nt-id]

+--rwnt-id ui nt 16

+--rw address-fam |y addr ess-fam | y- def
+--rw nt-status? enumner ati on

+--rw policy-list* [policy-id]

| +--rwpolicy-id string

+--rwm-rib
|  +--rwroute* [prefix]
+--rw prefix i net:ipv6-prefix
+--rw next hop-1i st
| +--rw nexthop* [ospf-nexthop]
| +--rw ospf-nexthop inet:ipv6-prefix

+--rw back- next hop? inet:ipv6-prefix

+--rw netric? ui nt 32

+--rw type? ospf-route-type-def
+--rw netric? ui nt 32

+--rw route-current-state? ospf-route-state-def

I

I

|

I

I

I

I

| +--rwroute-state-info
|

I

| +--rw rout e-previous-state? ospf-route-state-def
I

I

I

|

+--rw rout e-chg-reason? rout e- chg-r eason- def
+--rw | sid? i net:ip-address
+--rw lsa-type? | sa-type-def

+--rw advertiser? i net:ip-address
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+--rw area-|ist
+--rw area* [area-id]

+--rw area-id ui nt 16

+--rw area-type? ar ea-type- def
+--rw area-status? ar ea- st at us- def
+--rw lsa-arrival-int? ui nt 32
+--rwlsa-orig-int? ui nt 32

+--rw router-nunber? ui nt 32

+--rw area-auth
| +--rw (aut h-node-type)?
+--: (node- si npl e)

|

| | +--rw sinpl e-password? string

| +- - (node- nmd5)

| |  +--rw nd5- passwor d? string

| +- - (node- hmac- sha256)

| | +--rw hmac- key-id? ui nt 32

| | +--rw hmac- password? string

| +--: (node- keychai n)

| +--rw keychai n- key-i d? ui nt 32

| +--rw keychai n- password?  string

| +--rw keychai n- node? enuner ati on

| +--rw keychai n- peri odi c? enuner ati on

| +--rw send_tine? ui nt 32

| +--rw receive_tinP ui nt 32

--rw | sdb

+--rw lsa* [|lsa-v3-type link-state-id advertiser-id]
+--rw | sa-age? ui nt 32
+--rw | sa-v3-type enuner ati on
+--rw link-state-id ui nt 32
+--rw advertiser-id inet:ip-prefix
+--rw seq-no? ui nt 32
+--rw chksun? ui nt 32
+--rw | sa-1 engt h? ui nt 32
+--rw (I s-type)?
| +--rw ospf-v3-router-Isa
+--rw option ui nt 16

I
| +--rw link-list*

| [link-type interface-id neighbor-interface-id]
| +--rw link-type enuner ati on

| +--rw netric? ui nt 32

| +--rwinterface-id uint32

| +--rw nei ghbor-interface-id uint32

| +--rw nei ghbor-router-id?

| i net:ipv4-address

+--: (ospf-v3-network-|sa)

| +--rw ospf-v3-network-1sa

|

+
I
I
I
I
|
I
I
I
I
| +--:(ospf-v3-router-1|sa)
|
I
I
I
I
I
|
I
I
I
I
I
| +--rw option ui nt 32
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+--rw link-list* [attached-router-id]
+--rw attached-router-id
i net:ipv4-address

+--rw ospf-v3-link-1sa
+--rwopriority ui nt 8
+--rw options ui nt 32
+--rw link-local-interface-address?
i net:ipv6-address
+--rw prefixes ui nt 32
+--rw address-prefix-list*

I I

I I

I |

| +--:(ospf-v3-inter-area-prefix-Isa)

| | +--rw ospf-v3-inter-area-prefix-Isa

| | +--rw netric? ui nt 32

| | +--rw prefix-length ui nt8

| | +--rw prefix-options ui nt 8

| | +--rw address-prefix-list* [address-prefix]
| | +--rw address-prefix i net:ipv6-prefix
| +--:(ospf-v3-inter-area-router-|sa)

| | +--rw ospf-v3-inter-area-router-|sa

| | +--rw options ui nt 8

| | +--rw netric? ui nt 32

| | +--rw destination-router-id?

| | i net:ipv4-address

| +--:(ospf-v3-as-external -l sa)

| | +--rw ospf-v3-as-external -Isa

| | +--rw options ui nt 16

| | +--rw netric ui nt 16

| | +--rw prefix-length ui nt 8

| | +--rw prefix-options ui nt8

| | +--rw referenced-1s-type ui nt8

| | +--rw address-prefix-list* [address-prefix]
| | | +--rw address-prefix inet:ipv6-prefix
| | +--rw forwardi ng-address? inet:ipv6-prefix
| | +--rw external -route-tag? uint32

| | +--rw referenced-1ink-state-id? ui nt 32

| +--:(ospf-v3-nssa-lsa)

| | +--rw ospf-v3-nssa-|sa

| | +--rw options ui nt 16

| | +--rw netric ui nt 16

| | +--rw prefixlength ui nt 8

| | +--rw prefixoptions ui nt8

| | +--rw referenced-1s-type ui nt8

| | +--rw address-prefix-list* [address-prefix]
| | | +--rw address-prefix inet:ipv6-prefix
| | +--rw forwardi ng-address? inet:ipv6-prefix
| | +--rw external -route-tag? uint32

| | +--rw referenced-1ink-state-id? uint32

| +--:(ospf-v3-link-1sa)

| |

I I

I I

I I

I I

| |

| |
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[ addr ess- prefi x-i ndex]

I

| +--rw address-prefix-index ui nt 32

| +--rw prefix-length ui nt 8

| +--rw prefix-options? ui nt 8

| +--rw address-prefix* [address]

| +--rw address i net:ipv6e-prefix
+--:(ospf-v3-intra-area-prefix-I|sa)
| +--rw ospf-v3-intra-area-prefix-I|sa
| +--rw prefixes ui nt 32
| +--rw referenced-1s-type uint 16
| +--rw referenced-link-state-id ui nt 32
| +--rw referenced-adverti sing-router
| i net:ipv4-address
| +--rw address-prefix-list*
| [ addr ess- prefi x-i ndex]
| +--rw address-prefix-index ui nt 32
| +--rw prefix-length ui nt8
| +--rw prefix-options ui nt 8
| +--rw address-prefix* [address]
| +--rw address inet:ipv6-prefix
+--:(ospf-v3-te-router-ipv6-address-|sa)
| +--rw ospf-v3-te-router-ipv6-address
| +--rw type ui nt8
| +--rw | ength uint 16
| +--rwrouter-id i net:ipv6-address
+

--:(te-link-1sa)
+--rw ospf-te-link-Isa

+--rw type? ui nt8
+--rw | engt h? ui nt 32
+--rw link-type-stlv
+--rw type? ui nt8
+--rw | engt h? ui nt 32

+--rw link-type? enuner ati on

+--rw renot e-address-1ist*

I

I

|

+--rw link-id-tlv-stlv

|  +--rw type? ui nt8

| +--rwlength? ui nt 32

|  +--rwlink-id? i net:ipv4-address
+--rw | ocal - address-stlv

| +--rwtype? ui nt 8

| +--rwlength? ui nt 32

| +--rwlocal -address-list*

| [ renot e- addr ess]

| +--rw renot e- addr ess

| i net:ipv4-address
+--rw renot e- address-stlv

| +--rwtype? ui nt 8
| +--rwlength? ui nt 32
|

Wang, et al. Expi res March 30, 2015 [ Page 13]



I nternet-Draft OSPF | 2RS DM Sept enber 2014

[ renot e- addr ess]
+--rw renpt e- addr ess
i net:ipv4-address

I

I

|

+--rwte-netric-stlv

|  +--rw type? ui nt8

| +--rwlength? ui nt 32

| +--rw value? ui nt 32

+--rw maxi mrum bandw dt h-stlv

| +--rwtype? ui nt 8

| +--rwlength? ui nt 32

| +--rw val ue? ui nt 32

+--rw maxi num reservabl e- bandw dt h-stlv

|  +--rw type? ui nt8

| +--rwlength? ui nt 32

| +--rw val ue? ui nt 32

+--rw unreserved- bandw dt h-stlv

|  +--rw type? ui nt8

| +--rwlength? ui nt 32

| +--rw value? ui nt 32

+--rw adm ni strative-group-stlv
+--rw type? ui nt 8
+--rw | engt h? ui nt 32
+--rw val ue? ui nt 32

--rwinterface-Iist
+--rwinterface* [interface-index]
+--rw interface-index ui nt 64
+--rw interface-nanme? string
+--rwinterface-status? i nt er f ace-st at us-def
+--rw interface-down-reason?
i nt erf ace- down-r eason- def
+--rw interface-net-type? i nterface-net-type-def
+--rwinterface-rol e? i nterface-rol e-def
+--rwinterface-te-info
| +--rw adm n_group? ui nt 32
| +--rw nmax_bandw dt h? ui nt 32
| +--rw max_rsv_bandw dt h? uint 32
| +--rw unrsv_bandw dt h? ui nt 32

+--rwinterface-auth
| +--rw (auth-node-type)?
+--: (mode- si npl e)

_—_—— - ——

I

| | +--rw sinple-password? string
| +--: (node- nd5)

| |  +--rw nd5- password? string
| +- - (node- hmac- sha256)

| | +--rw hmac- key-id? ui nt 32
| | +--rw hmac- passwor d? string
| +--: (node- keychai n)

| +--rw keychai n- key-id? ui nt 32
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+--rw keychai n- password?  string

I

| +--rw keychai n- node? enuner ati on

| +--rw keychai n-peri odi c? enuner ati on
| +--rw send_tinme? ui nt 32

| +--rw receive_tinf ui nt 32
+--rw i p-address i net:ipv6-address

+--rw nbr-1ist
+--rw nbr* [router-id]

+--rwrouter-id i net:ip-address
+--rw interface-index? ui nt 64

+--rw interface-nane? string

+--rw nbr-status? nbr - st at us- def

+--rw nbr-previ ous-status? nbr-status-def
+--rw nbr-down-reason? nbr - down- r eason- def

2

+--rw nbr-address? i net:ipv6-address
+--rw i p-address i net:ipv6-address
--rw network-list* [network-index]
+--rw networ k-i ndex ui nt 32
+--rw networ k-prefix i net:ipv4-prefix
+--rw mask inet:ipv4-prefix
--rwroute-info-list* [route-info-index]
+--rw rout e-info-index ui nt 32
+--rwrouter-id i net:ipv4-address
+--rw ip-address-list* [ip-address]
+--rw i p-address i net:ipv4-address

Figure 2 top-level 12RS YANG nodel of OSPF
4. Relationship to other |2RS Data Mdel s
(TBD)
5. OSPF Yang Data Mbdel
nmodul e ospf-protocol {
namespace "urn: huawei : parans: xm :ns:yang:rt:i2rs:i2rs-ospf"”;
/'l replace with iana namespace when assi gned
prefix "i2rs-ospf"”;

inport ietf-inet-types {
prefix inet;

/1rfc6991
}
or gani zati on "Huawei Technol ogies Co., Ltd.";
cont act

"Emai | : wangl i xi ng@uawei . com
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Emai |l : shares@dzh. com
Email: eric. w@uawei .coni;

revi sion "2014-08-22" {
description "initial revision";
reference "draft-wu-i2rs-ospf-info-nodel -00";

}

t ypedef address-fam|y-def {
descri ption
“thd.";
type enuneration {
enum "v4ur";
enum "veéur";
enum "v4nr";
enum "venr";

}
}

t ypedef ospf-type-def {
type enuneration {
enum "asbr";
enum "abr";

}
}

t ypedef ospf-route-type-def {
descri ption
"The type of ospf route.”;
type enuneration {
enum "ospf type 1";
enum "ospf type 2";
enum "ospf type 3";
enum "ospf type 4";
enum "ospf type 5";
enum "ospf type 7";
}
}

t ypedef | sa-type-def {
description
"The type of ospf Isa.”
type enuneration {
enum "route | sa";
enum "network | sa";
enum "summary3 | sa";
enum "summary4 | sa"
enum "ase | sa"
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enum "nssa | sa";
enum"intter-area-prefix |sa"
enum "inter-area-router |sa";
enum "link |Isa";

enum "intra-area-prefix |sa"
enum "te router-id | sa";
enum "link-te | sa";

}
}

t ypedef ospf-route-state-def {
type enuneration {
enum "active";
enum "i nactive";
enum "primary";
enum "backup”;
}
}

t ypedef route-chg-reason-def {
descri ption
"The changi ng reason of ospf route ."
type enuneration {
enum "ori g-adv";
enum "ori g-w t hdraw'
enum "adj - down";
enum "pol i cy-deny";
}
}

t ypedef area-status-def {
type enuneration {
enum "active";
enum "reset";
enum "shut down";

}
}

t ypedef area-type-def {
type enuneration {
enum "normal ";
enum "st ub";
enum "nssa";

}
}

t ypedef | sdb-status-def {
type enuneration {
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enum "normal ";
enum "overfl ow

}
}

typedef interface-net-type-def {
type enuneration {
enum " p2p";
enum " br odcast";
enum "nbm";
enum " p2m";
}
}

t ypedef interface-status-def {
type enuneration {
enum "if-up";
enum "if-down";
}
}

t ypedef interface-down-reason-def ({
type enuneration {
enum " phy-down";
enum "adm n- down";
enum "i p-down";
enum "i 2rs-down";
}
}

t ypedef nbr-status-def {

type enuneration {
enum "down";
enum "attenpt";
enum " 2-way";
enum "exstat";
enum "exchange";
enum "1 oadi ng";
enum "full";

}
}

t ypedef nbr-down-reason-def ({
type enuneration {
enum "i f -down";
enum " bf d- down";
enum "expiration";
enum "cfd-chg";
enum "i 2r s-down";
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}
}

t ypedef interface-role-def {
type enuneration {
enum "dr";
enum "bdr";

}
}

t ypedef protocol -status-def {
type enuneration {
enum "active";
enum "reset";
enum "shut down";
enum "overl oad";

}
}

t ypedef ospf-version-def {
descri ption
"OSPF v2 is for I1PV4, and ospf v3 is for IPV6.";
type enuneration {
enum "v2",
enum "v3"

}
}

t ypedef ospf-process-create-node-def {
type enuneration {

enum "not-i 2rs"
enum "i 2rsclient-create-ospf-instance”;
enum "i 2rsagent -fail s-ospf-instance-create";
enum "i 2r sagent - cr eat ed- ospf -i nst ance";
enum "i 2r sagent - ospf -i nst ance-create";
enum "i 2rsagent -rej ect s- ospf-i nstance-create";
enum "i 2rsagent - att enpt s- ospf-i nst ance-create"”;

}
}

groupi ng ospf-instance-commom {
descri ption
"the common structure of ospf process.";
| eaf ospf-instance-nane {
type string;
mandat ory true;

}
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| eaf ospf-vpn-nane {
type string;
mandat ory fal se

}

| eaf router-id {
type inet:ip-address;
mandatory true;

}

| eaf protocol-status {
t ype protocol -status-def;
config "fal se";
mandat ory true;

}

| eaf ospf-type {
type ospf-type-def;
config "fal se";
mandat ory true;

}

| eaf version {
t ype ospf-version-def;
config "fal se";
mandat ory true;

}

| eaf ospf-process-create-node {
t ype ospf-process-create-node-def;
config "fal se";
mandatory true;

}

| eaf preference {
type uint32 {
range "1..4294967295";
}

mandat ory true;

}

| eaf hostnanme {
type string;
mandat ory fal se

}
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groupi ng ospf-nt-comom {
descri ption
"the common structure of ospf process.”;
leaf nt-id {
type uintl6;
}

| eaf address-famly {
type address-fam | y-def;
mandat ory true;

}

| eaf mt-status {
type enuneration {

enum "active";

enum "i nactive";

}
}
[ist policy-list {
descri ption
"The policy of this M.";
key "policy-id";
| eaf policy-id {
type string;
}

}
}

groupi ng auth-info {
choi ce aut h-node-type {
case node-sinple {
| eaf sinpl e-password {
type string;

}

case node-nd5 {
| eaf nmd5- password {
type string;
}
}

case node- hmac-sha256 {
| eaf hmac-key-id {
type uint32;

| eaf hmac- password {
type string;
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case node-keychain {
| eaf keychai n-key-id {
type uint32;
}
| eaf keychai n- password {
type string;

| eaf keychai n- node {
type enuneration {
enum "absol ute";
enum "periodic";
}
}

| eaf keychai n-periodic {
type enuneration {
enum "daily";
enum "weekl y";
enum "nont hl y";
enum "yearly";

}
}

| eaf send_tinme {
type uint32;

}

| eaf receive_tim{
type uint32;

groupi ng ospf-area-comom {
descri ption
"the area structure of ospf process.”;
| eaf area-id {
description "Thd.";
type uint16;

}

| eaf area-type {
type area-type-def;

| eaf area-status {
type area-status-def;
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}

| eaf |sa-arrival-int {
type uint32;

}

| eaf Isa-orig-int {
type uint32;

| eaf router-nunber {
type uint32;

cont ai ner area- aut h{
uses aut h-info;
}
}

gr oupi ng ospf-route-comom {
descri ption
"the common structure of ospf route.”;
| eaf netric {
type uint32;

}

| eaf type {
type ospf-route-type-def;

contai ner route-state-info {
| eaf nmetric {
type uint32;

| eaf route-current-state {
type ospf-route-state-def;
}

| eaf route-previous-state {
type ospf-route-state-def;

| eaf route-chg-reason {
t ype route-chg-reason-def;

}

leaf |sid {
type inet:ip-address;
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| eaf |sa-type {
type | sa-type-def;
}

| eaf advertiser {
type inet:ip-address;
}
}
}

groupi ng ospf-interface-comom {
descri ption
"the area structure of ospf interface.”
| eaf interface-index {
description "Thd.";
type uint64;

}

| eaf interface-nanme {
description "Thd.";
type string;

}

| eaf interface-status {
type interface-status-def;

| eaf interface-down-reason {
type interface-down-reason-def;

| eaf interface-net-type {
type interface-net-type-def;

| eaf interface-role {
type interface-rol e-def;
}

contai ner interface-te-info {
| eaf adm n_group {
type uint32;

}

| eaf max_bandwi dth {
type uint32;

| eaf max_rsv_bandw dth {
type uint32;

| eaf unrsv_bandw dth {
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type uint32;

}
}

cont ai ner interface-auth{
uses aut h-info;

}
}

gr oupi ng ospf-nbr-conmom {
descri ption
"the area structure of ospf nbr.";
| eaf router-id {
type inet:ip-address;

| eaf interface-index {
description "Thd.";
type uint 64,

}

| eaf interface-nanme {
description "Thd.";
type string;

}

| eaf nbr-status {
t ype nbr-stat us- def;

| eaf nbr-previous-status {
type nbr-status-def;

| eaf nbr-down-reason {
t ype nbr-down-reason- def;
}

}
groupi ng ospf-v2-1sa-header-comom {
descri ption
"the ospf v2 |sa header ";
| eaf | sa-age {
type uint32;
}

| eaf | sa-options {
type uint8;

| eaf |sa-v2-type {

mandatory "true";
type enuneration {
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enumrouter-|sa {
val ue "1";

enum network-1sa {
val ue "2";
}

enum sunmary-abr-1sa {
val ue "3";
}

enum sumrary-asbr-1sa {
val ue "4";

enum ase- | sa {
val ue "5";
}

enum nssa-| sa {
val ue "7";
}

enumte-lsa {
description "export-extconmunity and inport-extconmunity:";
val ue "10";

}
} }
| eaf link-state-id {

type inet:ipv4-address;
mandat ory true;

| eaf advertiser-id {
type inet:ip-prefix;
mandatory true;

| eaf seq-no {
type uint32;
}

| eaf chksum {
type uint32;
}

| eaf |sa-length {
type uint32;
}

}

groupi ng ospf-v3-1sa-header-commom {
descri ption
"the ospf v3 | sa header ";
| eaf | sa-age {
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type uint32;
}
| eaf |sa-v3-type {
mandatory "true";
type enuneration {
enum router-1|sa {
val ue "2001";
}

enum network-1sa {
val ue "2002";
}

enuminter-area-prefix-lsa {
val ue "2003";
}

enum inter-area-router-lsa {
val ue "2004";
}

enum as-external -1sas {
val ue "4005";
}

enum nssa-| sa {
val ue "2007";
}

enum | i nk-Isa {
val ue "0008";
}

enumintra-area-prefix-lsa {
val ue "2009";

enum te-lsa {
val ue "10";
description "Te:";

}
}
}

| eaf link-state-id {
description "lsa type/ scope unique identifier."
type uint32;
}
| eaf advertiser-id {
type inet:ip-prefix;
mandatory true;

| eaf seq-no {
type uint32;
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| eaf chksum {
type uint32;
}
| eaf |sa-length {
type uint32;
}
} _
groupi ng ospf-v2-router-Isa {
cont ai ner ospf-v2-router-|sa {
| eaf bit-flag {

description "bit V:Wen set, the router
an endpoint of one or nore fully

adj acent virtual |inks having the
described area as Transit area
(Vis for virtual |ink endpoint).

bit E Wien set, the router is an AS boundary

router (Eis for external).
bit B:Wien set, the router is an area
border router (B is for border).";
type uint16;
mandat ory true;
}
[ eaf 1ink-num {
description "The nunber of router |inks
described in this LSA. This nmust be
the total collection of router |inks
(i.e., interfaces) to the area."
type uint16;
mandat ory true;

[ist link-1ist{
key "link-id |ink-data";
leaf link-id {
description "ldentifies the object
that this router |link connects to.
depends on the link’'s Type. Wen
connecting to an object that also

originates an LSA (i.e., another router
or atransit network) the Link IDis equal

to the neighboring LSA s Link
State ID. This provides the key
for | ooking up the neighboring
LSA in the link state database

during the routing table calculation.";

type inet:ipv4-address;
mandat ory true;

}
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| eaf |ink-data{
type inet:ipv4-address;
}

| eaf 1ink-type {
type enuneration {
enum " p2p";
enum "transit”;
enum " st ub";
enum "virtual";

}

mandat ory true;

l eaf nt-num {
type uint16;
mandat ory true;

}

| eaf nmetric {
type uint16;
mandatory true;

}

list nt-metric{
key "mt-id";
leaf m-id {

type uint16;

| eaf netric {
type uint16;

}
}
}
}

groupi ng ospf-v2-network-Isa {
cont ai ner ospf-v2-network-1sa {
| eaf networ k- mask {
description "The ip address mask for the
network. for exanple, a class a
networ k woul d have the mask Oxff000000."
type inet:ipvé-prefix;
mandat ory true;

list attached-router{
description "The router ids of each of the
routers attached to the network.
actually, only those routers that are fully
adj acent to the designated router are |isted.
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t he designated router includes itself in this list. ";
key "router-id";
| eaf router-id {

type inet:ipv4-address;
}

}
}
}

groupi ng ospf-v2-summary-1lsa {
cont ai ner ospf-v2-summary-|sa {
| eaf networ k- mask {
description "for type 3 sunmmary-lsas, this
i ndi cates the destination network’s ip address
mask. for exanple, when advertising the
| ocation of a class a network the val ue Oxff000000 woul d be
used. this field is not neaningful and nust be
zero for type 4 summary-|sas.";
type inet:ipvé4-prefix;
mandatory true;

}

[ist m-metric{
key "nt-id";
leaf nt-id {

type uint16;

| eaf netric {
type uintl6;

}
}
}

groupi ng ospf-v2-as-external -l1sa {
cont ai ner ospf-v2-as-external-1sa {
| eaf networ k- mask {

description "The ip address mask for the
advertised destination. for exanple,
when advertising a class a network the
mask Oxff000000 woul d be used."

type inet:ipv4d-prefix;

mandatory true;

}

[ist nt-metric{
key "mt-id";
| eaf e-bit {

Wang, et al. Expi res March 30, 2015 [ Page 30]



I nternet-Draft OSPF | 2RS DM Sept enber 2014

description "The type of external netric.
if bit eis set, the netric specified is a type
2 external netric. this neans the nmetric is
considered larger than any link state path.
if bit eis zero, the specified netric is a
type 1 external nmetric. this neans
that it is expressed in the sane units as
the link state netric
(i.e., the same units as interface cost)..";
type uint8;

}
leaf m-id {
type uint8;

| eaf netric {
type uint16;
}

| eaf forwarding-address {

description "data traffic for the adverti sed
destination will be forwarded to this address.
if the forwarding address is set to 0.0.0.0,
data traffic will be forwarded instead to the
Isa’s originator (i.e., the responsible as
boundary router).";

type inet:ipv4-address;

| eaf external-route-tag {
description "a 32-bit field attached to each external
route. this is not used by the ospf protocol itself.
it my be used to conmunicate informati on between as
boundary routers; the precise nature of
such information is outside the scope of
this specification."”;
type uint32;
}
}
}
}

groupi ng ospf-v2-nssa-external-Isa {
cont ai ner ospf-v2-nssa-external-lsa {
| eaf networ k- mask {

description "The ip address mask for the

advertised destination. for
exanpl e, when advertising a class a
networ k the mask Oxff 000000
woul d be used.";

type inet:ipv4d-prefix;
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mandatory true;

}
list nt-metric{
key "mt-id";
| eaf e-bit {
description "The type of external netric.
if bit eis set, the netric specified is a
type 2 external metric. this neans the nmetric is
consi dered | arger than any link state path.
If bit e is zero, the specified netric is a
type 1 external nmetric. This neans
that it is expressed in the sane units as
the Iink state netric
(i.e., the same units as interface cost)..";
type uint8;
}
leaf nt-id {
t ype uint8;
}
| eaf metric {
type uint32;
}
| eaf forwarding-address {
description "data traffic for the adverti sed
destination will be forwarded to
this address. if the forwarding address is
set to 0.0.0.0, data traffic will be forwarded
instead to the Isa’s originator (i.e.,
t he responsi bl e as boundary router).";
type inet:ipv4-address;
| eaf external-route-tag {
description "a 32-bit field attached to each
external route. this is not used by the ospf
protocol itself. it may be used to comrunicate
i nformati on between as boundary routers;
t he precise nature of such information is outside
the scope of this specification."
type uint32;
}
}

}
}

groupi ng ospf-v2-te-router-Isa {
contai ner ospf-v2-te-router-Ilsa {
description "The router address tlv specifies a
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stable ip address of the advertising router that

is always reachable if there is any

connectivity to it; this is typically inplenented

as a | oopback address. the key attribute is that

t he address does not becone unusable if an interface

is down. in other protocols, this is known
as the router id, but for obvious reasons this
nomencl ature is avoided here. if a router advertises

bgp routes with the bgp next hop attribute set to the
bgp router id, then the router address
shoul d be the sane as the bgp router id. ";
| eaf type {
description "The router address tlv is type 1,
has a length of 4.";
type uint8;

| eaf length {
description "The router address tlv has a length of 4.";
type uint32;

}

| eaf router-id {
description "The value of router address tlv is the

four octet ip address..";

type inet:ipv4-address;

}

}
}

groupi ng ospf-te-link-Isa {
cont ai ner ospf-te-link-Ilsa {
description "The link tlv describes a single |ink.
It is constructed of a set of sub-tlvs. There are no
ordering requirenents for the sub-tlvs.";
| eaf type {
description "The link tlv is type 2.";
type uint8;
}
| eaf length {
description "The length of the link tlv is variable."
type uint32;
}
container link-type-stlv {
description "The link type sub-tlv defines the
type of the link.";
| eaf type {
description "The link type sub-tlv is tlv type 1.";
type uint8;
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| eaf length {
description "The link type sub-tlv is one octet in length.”
type uint32;
}
| eaf 1ink-type {
description ". 1 - point-to-point 2 - multi-access."”
type enuneration {
enum " poi nt-to-point";
enum "nul ti-access"”;
}
}
}

container link-id-tlv-stlv {
description "The link id sub-tlv identifies the
other end of the link. The link id is identical to the
contents of the link id field in the
router |sa for these link types.";
| eaf type {
description "The link type sub-tlv is tlv type 2."
type uint8;
}
| eaf length {
description "The link type sub-tlv is four octet in length."
type uint32;

}

leaf link-id {
description ".";
type inet:ipv4-address;

}

cont ai ner | ocal -address-stlv {
description "The local interface ip address sub-tlv
specifies the ip address(es) of the interface correspondi ng

tothis link. |If there are nmultiple |ocal addresses on
the link, they are all listed in this sub-tlv.";
| eaf type {

description "The local interface ip address sub-tlv is tlv type 3

type uint8;
}
| eaf length {
description "The local interface ip address sub-tlv is 4n
octets in length, where n is the nunber of nei ghbor addresses.";
type uint32;

list local-address-list {
key "renote-address”;
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| eaf renote-address {
type inet:ipv4-address;
}

}
}

cont ai ner renote-address-stlv {

description "The renote interface ip address sub-tlv
specifies the ip address(es) of the neighbor’s interface
corresponding to this link. This and the
| ocal address are used to discern nultiple parallel
i nks between systens. If the |link type of the link
is nulti-access, the renote interface ip address is
set to 0.0.0.0; alternatively, an
i npl enentati on may choose not to send this sub-tlv.";

| eaf type {

description "The renote interface ip address sub-tlv is tlv type

t ype uint8;
}
| eaf length {
description "The renpote interface ip address sub-tlv is 4n
octets in length, where n is the nunber of nei ghbor addresses.";
type uint32;
}
list renote-address-list {
key "renote-address”;
| eaf renote-address {
type inet:ipv4-address;

}
}

container te-metric-stlv {

description "The traffic engineering netric sub-tlv
specifies the link nmetric for traffic engineering purposes.
This nmetric may be different than the
standard ospf link nmetric. Typically, this netric
is assigned by a network admi nistrator.."

| eaf type {
description "The traffic engineering netric
sub-tlv is tlv type 5.";
type uint8;

}
| eaf length {

description "The traffic engineering netric sub-tlv is
four octets in length..";
type uint32;
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| eaf val ue {
type uint32;
}

}

cont ai ner maxi mum bandw dt h-stlv {

description "The maxi mum bandwi dth sub-tlv specifies
t he maxi num bandw dth that can be used on this |ink,
inthis direction (fromthe systemoriginating the |sa
to its neighbor), in ieee floating point format.
This is the true link capacity. The units are bytes
per second. The maxi mum bandwi dth sub-tlv is tlv type 6,
and is four octets in length.";

| eaf type {
description "The maxi mum bandwi dth sub-tlv is tlv type 6."
type uint8;

}

| eaf length {
description "The maxi mum bandwi dth sub-tlv is

four octets in length.";

type uint32;

}

| eaf val ue {
type uint32;

}

}

cont ai ner maxi mum reservabl e- bandw dt h-stlv {
description "The maxi num reservabl e bandw dth
sub-tlv specifies the maxi mum bandw dth that may
be reserved on this link, in this direction, in
ieee floating point format. note that this may be
greater than the maxi mum bandwi dth (in which case
the link may be oversubscri bed).
Thi s shoul d be user-configurable; The default val ue shoul d
be the maxi mum bandwi dth. the units are bytes per second.”
| eaf type {
description "The maxi mum reservabl e bandwi dth sub-tlv
is tlv type 7,.";
type uint8;
}
| eaf length {
description "The maxi mum reservabl e bandwi dth sub-tlv is
four octets in length.";
type uint32;

| eaf val ue {
type uint32;
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}

cont ai ner unreserved-bandw dth-stlv {

description "The unreserved bandw dth sub-tlv specifies
t he anobunt of bandw dth not yet reserved at each of the
eight priority levels in | EEE floating point format.
The val ues correspond to the bandw dth that
can be reserved with a setup priority of 0 through 7,
arranged in increasing order with priority 0 occurring
at the start of the sub-tlv, and priority 7 at the end
of the sub-tlv. The initial values (before any bandw dth

2014

is reserved) are all set to the maxi numreservable
bandw dth. each value will be less than or

equal to the maxi mum reservabl e bandw dt h.

The units are bytes per second.";

| eaf

type {

description "The unreserved bandw dth sub-tlv is
tlv type 8.";
type uint8;

}

| eaf

l ength {

description "The unreserved bandw dth sub-tlv is
32 octets in length.";
type uint32;

| eaf val ue {
type uint32;

}

contai ner adm ni strative-group-stlv {
description "The adm nistrative group sub-tlv contains

a 4-octet bit nmask assigned by the network adm ni strator.
Each set bit corresponds to one admnistrative group assigned
to the interface. a link nmay belong to nmultiple groups.
by convention, the least significant bit is referred to
as 'group 0, and the nost significant bit is referred
to as 'group 31'. The admi nistrative group is also
call ed resource class/color [5]..";

| eaf type {
description "The adm nistrative group sub-tlv is tlv type 9."
type uint8;

| eaf

l ength {

description "The admnistrative group sub-tlv is
four octet in length.";
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type uint32;
}
| eaf val ue {
type uint32;
}

}
}
}

groupi ng ospf-v3-router-Isa {
contai ner ospf-v3-router-Ilsa {
descri ption
"router-|lsas have Is type equal to 0x2001.
Each router in an area originates one or nore
router-lsas. the conplete collection of
router-lsas originated by the router describe
the state and cost of the router’s interfaces
to the area.";
| eaf option {
description " O |[nt|x|v|elbl options .";
type uint16;
mandat ory true;
}
[ist link-1ist{
key "link-type interface-id neighbor-interface-id";
| eaf Iink-type {
type enuneration {
enum " p2p";
enum"transit";
enum "reserved"
enum "virtual";

}

mandat ory true;
}
| eaf nmetric {
description "The cost of using this router
interface for outbound traffic."
type uint32;

| eaf interface-id {
description "The interface id assigned to the
i nterface being described.";
type uint32;

| eaf nei ghbor-interface-id{
description "The interface id the neighbor router
has associated wth the Iink, as advertised in the
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nei ghbor’ s hell o packets. for transit (type
2) links, the link's designated router is the
nei ghbor described. For other link types, the
sol e adj acent nei ghbor is described."

type uint32;

| eaf nei ghbor-router-id{
description "The router id the of the neighbor router.
For transit (type 2) links, the link s designated
router is the nei ghbor described. For other Iink types,
t he sol e adj acent nei ghbor is described.”;
type inet:ipv4-address;

}
}
}

groupi ng ospf-v3-network-Isa {
cont ai ner ospf-v3-network-1sa {
| eaf option {
description " O | options M
type uint32;
mandat ory true;
}
[ist link-1ist{
key "attached-router-id";
| eaf attached-router-id{
description "The router ids of each of the routers
attached to the link. Actually, only those routers
that are fully adjacent to the designated router
are listed. the designated router includes
itself inthis list.";
type inet:ipv4-address;

}
}
}

groupi ng ospf-v3-inter-area-prefix-lsa {
cont ai ner ospf-v3-inter-area-prefix-Ilsa {

description " These |sas are the ipv6 equival ent of ospf
for ipvd’s type 3 summary-|sas (see section 12.4.3 of
[ospfv2]). originated by area border routers, they
describe routes to ipv6 address prefixes that bel ong
to other areas. A separate inter-area-prefix-lsa is originated
for each ipv6 address prefix. ";

| eaf nmetric {
description "The cost of this rout.";
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type uint32;

}

| eaf prefix-length {
type uint8;
mandat ory true;

}

| eaf prefix-options {
type uint8;
mandat ory true;

list address-prefix-1list{
key "address-prefix";
| eaf address-prefix{
type inet:ipv6-prefix;

}
}
}

groupi ng ospf-v3-inter-area-router-Isa {
cont ai ner ospf-v3-inter-area-router-|sa {

description " inter-area-router-|sas have |s

type equal to 0x2004. these |Isas are the ipv6

equi val ent of ospf for ipvd's type 4 summary-1|sas (see
section 12.4.3 of [ospfv2]). originated by

area border routers, they describe routes

to as boundary routers in other areas .";
| eaf options {

type uint8;

mandat ory true;

| eaf netric {
description "The cost of this rout.";
type uint32;

}

| eaf destination-router-id {
description "The router id of the router being
descri bed by the Isa.";
type inet:ipv4-address;

}

}
}

groupi ng ospf-v3-as-external-Isa {
cont ai ner ospf-v3-as-external-lsa {
description " As-external -1sas have |s type equal to 0x4005.
These | sas are originated by as boundary routers and descri be
destinations external to the as. Each |sa describes a route
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}
}

to a single ipve address prefix. .";
| eaf options {

type uint16;

mandat ory true;

}

| eaf nmetric {

description "The cost of this rout.";

type uint16;
mandat ory true;

| eaf prefix-length {
type uint8;
mandatory true;

| eaf prefix-options {
type uint8;
mandat ory true;

}

| eaf referenced-1s-type {
type uint8;
mandat ory true;

}

list address-prefix-1list{
key "address-prefix";
| eaf address-prefix{

type inet:ipv6-prefix;

| eaf forwarding-address {
type inet:ipv6-prefix;
mandatory fal se

}

| eaf external-route-tag {
type uint32;
mandatory fal se

}

| eaf referenced-link-state-id {
type uint32;
mandat ory fal se

}

groupi ng ospf-v3-nssa-lsa {
cont ai ner ospf-v3-nssa-lsa {

Wang,

descri ption

Nssa-|sas have |s type equa

Sept enber 2014

to 0x4005.

These | sas are originated by as boundary routers and

descri be destinations external to the as.
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describes a route to a single ipv6 address prefix. .
| eaf options {

type uint16;

mandat ory true;
}
| eaf nmetric {

type uint16;

mandatory true;

| eaf prefixlength {
type uint8;
mandat ory true;

| eaf prefixoptions {
type uint8;
mandat ory true;

}

| eaf referenced-Is-type {
type uint8;
mandatory true;

}

list address-prefix-list{
key "address-prefix";
| eaf address-prefix{

type inet:ipv6-prefix;

| eaf forwarding-address {
type inet:ipv6-prefix;
mandatory fal se

}

| eaf external-route-tag {
type uint32;
mandat ory fal se

}

| eaf referenced-link-state-id {
type uint32;
mandatory fal se

}

}
}

groupi ng ospf-v3-link-1sa {
contai ner ospf-v3-link-Isa {
description " Link-1sas have Is type equal to 0x0008.
A router originates a separate link-1sa for each
attached physical link. These |sas have
' ink-1ocal flooding scope; they are never flooded
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beyond the associated |ink."

| eaf priority {
descri ption The router priority of the interface
attaching the originating router to the link .";
type uint8;
mandatory true;

| eaf options {
description "The set of options bits that the router
would |ike set in the network-lsa that will be
originated by the designated router on
broadcast or nbma links .";
type uint32;
mandat ory true;

}

| eaf link-local-interface-address {
description "The originating router’s |ink-1ocal
interface address on the link.";
type inet:ipv6-address;
}

| eaf prefixes {
description "The nunber of ipv6 address prefixes contained
in the Isa.";
type uint32;
mandat ory true;

}

list address-prefix-list{
key "address-prefix-index";
| eaf address-prefix-index{
type uint32;
mandat ory true;
}
| eaf prefix-Iength{
type uint8;
mandat ory true;
}
| eaf prefix-options{
type uint8;

list address-prefix{
key "address";
| eaf address{
type inet:ipv6-prefix;
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}

}

groupi ng ospf-v3-intra-area-prefix-lsa {
cont ai ner ospf-v3-intra-area-prefix-Ilsa {

Wang,

descri ption

t

Intra-area-prefix-lsas have Is
ype equal to 0x2009. a router uses

intra-area-prefix-lsas to advertise one

or

Wi

nore i pv6 address prefixes that are associ ated
th a |l ocal router address,

an attached stub network segnent, or an attached
transit network segnent. In ipv4,

the first two were acconplished via the router’s
router-lsa and the last via a network-| sa.

In ospf for ipv6, all addressing information

that was advertised in router-|sas and network-| sas
has been renpbved and is now advertised in
intra-area-prefix-Ilsas.";

| eaf

prefixes {

description "The nunber of ipv6 address prefixes

contained in the Isa.";

type uint32;
mandatory true;

| eaf

referenced-1s-type {

description " Referenced |Is type, referenced |ink state id,

and referenced advertising router identifies the router-I|sa
or network-lsa with which the ipv6

address prefixes should be associated. if referenced |Is
type is 0x2001, the prefixes are associated with a
router-lsa, referenced link state id should be O,

and referenced advertising router

shoul d be the originating router’s router id.

If referenced | s type is 0x2002, the prefixes

are associated with a network-Isa, referenced |ink

state id should be the interface id of the link’s

desi gnated router, and referenced advertising router
shoul d be the designated router’s router id."

type uint16;
mandatory true;

| eaf

referenced-link-state-id {

type uint32;
mandat ory true;
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}

| eaf referenced-advertising-router {
type inet:ipv4-address;
mandat ory true;

}

list address-prefix-list{
key "address-prefix-index";
| eaf address-prefix-index{
type uint32;

| eaf prefix-Iength{
type uint8;
mandatory true;

| eaf prefix-options{
type uint8;
mandat ory true;

}
list address-prefix{
key "address";
| eaf address{
type inet:ipv6-prefix;
}
}

}
}
}
groupi ng ospf-v3-te-router-ipv6-address {
contai ner ospf-v3-te-router-ipv6-address {
description "The router ipv6 address tlv has
type 3, length 16, and a val ue
containing a 16-octet |ocal ipv6 address.
A link-1ocal address nmust not be specified for this tlv.
It nust appear in exactly one traffic
engi neering | sa originated by an ospfv3 router supporting
the te extensions. the router ipv6 address tlv
is atop-level tlv as defined in traffic engineering
extensions to ospf ";
| eaf type {
description "The router address tlv is type 3, has a
| ength of 16.";
type uint8;
mandatory true;

}
| eaf length {

description "The router address tlv has a |length of 4.";
type uintl16;
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mandatory true;

}

| eaf router-id {
description "The value of router address tlv is the

16 octet ip address..";

type inet:ipv6-address;
mandatory true;

}

}
}

cont ai ner ospf-v4ur-instance {
uses ospf-instance-comom
container nt-list {
[ist multi-topo {
key "nt-id";
max- el enments "unbounded”;
m n-el enents "1";
uses ospf-nt-comom
container n-rib {
list route {
key "prefix";
max- el enments "unbounded”;
m n-el enents "0";
| eaf prefix {
type inet:ipvé4-prefix;
mandat ory true;
}
cont ai ner nexthop-list {
[ist nexthop {
key "ospf-nexthop";
max- el enents "unbounded”;
m n-el enents "0";
| eaf ospf-nexthop {
type inet:ipvé-prefix;
}
}
}

| eaf back-next hop {
type inet:ipvé-prefix;

uses ospf-route-comom

container area-list {
list area {
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key "area-id";
max- el enents "unbounded”;
m n-el enents "1";
uses ospf-area-comom
container |sdb {
list Isa {
key "l sa-v2-type link-state-id advertiser-id";
max- el enents "unbounded”;
m n-el enents "0";
uses ospf-v2-Isa-header-comom
choice I s-type {
case ospf-v2-router-lsa {
uses ospf-v2-router-|sa;
}

case ospf-v2-network-1sa {
uses ospf-v2-network-I|sa
}

case ospf-v2-sumary-|lsa {
uses ospf-v2-summary-| sa
}

case ospf-v2-as-external -lsa {
uses ospf-v2-as-external-lsa ;
}

case ospf-v2-nssa-external-lIsa {
uses ospf-v2-nssa-external -|sa ;

case ospf-v2-te-router-lsa {
uses ospf-v2-te-router-Isa ;
}

case ospf-te-link-l1sa {
uses ospf-te-link-Isa ;
}

}
}
}

container interface-list {
list interface {
key "interface-index";
max- el enents "unbounded";
m n-el enents "1";
uses ospf-interface-comom

Wang, et al. Expi res March 30, 2015 [ Page 47]



I nternet-Draft OSPF | 2RS DM Sept enber 2014

| eaf i p-address {
type inet:ipv4-address;
}

contai ner nbr-list {
[ist nbr {
key "router-id";
uses ospf-nbr-comom
| eaf nbr-address {
type inet:ipv4-address;

| eaf ip-address {
type inet:ipv4-address;

}
}
}
}

list network-1list {
description " configure the ospf .";
key "network-prefix nmask";
| eaf network-prefix {
type inet:ipvé-prefix;
mandat ory true;

| eaf mask {
type inet:ipvé-prefix;
mandat ory true;

}

}

[ist route-info-list {
description " collision detection .";
key "route-info-index";
| eaf route-info-index {

type uint32;
mandat ory true;

}

| eaf router-id {
type inet:ipv4-address;
mandat ory true;
}
list ip-address-list {
description " collision detect .";
key "ip-address”;
| eaf ip-address {
type inet:ipv4-address;
mandat ory true;
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cont ai ner ospf-véur-instance {
uses ospf-instance-conmom
container nt-list {
[ist nmulti-topo {
key "nt-id";
max- el enents "unbounded";
m n-el enents "1";
uses ospf-nt-conmom
container nt-rib {
[ist route {
key "prefix";
max- el enents "unbounded";
m n-el enents "0";
| eaf prefix {
type inet:ipv6-prefix;
mandatory true;
}
cont ai ner nexthop-list {
list nexthop {
key "ospf-nexthop";
max- el enents "unbounded";
m n-el enents "0";
| eaf ospf-nexthop {
type inet:ipve-prefix;
}
}
}

| eaf back-next hop {
type inet:ipv6-prefix;

}
uses ospf-route-comom
}
}
contai ner area-list {
list area {

key "area-id";
max- el enents "unbounded";
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m n-el enents "1";
uses ospf-area-commom
cont ai ner |sdb {
list Isa {
key "l sa-v3-type link-state-id advertiser-id";
max- el enents "unbounded";
m n-el ements "0";
uses ospf-v3-Isa-header-comom
choi ce I s-type {
case ospf-v3-router-Isa {
uses ospf-v3-router-Isa ;
}

case ospf-v3-network-1sa {
uses ospf-v3-network-1sa
}
case ospf-v3-inter-area-prefix-lIsa {
uses ospf-v3-inter-area-prefix-Ilsa ;
}

case ospf-v3-inter-area-router-lsa {
uses ospf-v3-inter-area-router-Isa

case ospf-v3-as-external-lsa {
uses ospf-v3-as-external-lsa ;
}

case ospf-v3-nssa-lsa {
uses ospf-v3-nssa-|sa
}

case ospf-v3-link-Isa {
uses ospf-v3-link-Isa ;
}

case ospf-v3-intra-area-prefix-lIsa {
uses ospf-v3-intra-area-prefix-Ilsa ;
}

case ospf-v3-te-router-ipv6-address-Isa {
uses ospf-v3-te-router-ipv6-address ;
}

case te-link-1sa {
uses ospf-te-link-Isa ;
}

}
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}
}

container interface-list {
list interface {
key "interface-index";
max- el enents "unbounded”;
m n-el enents "1";
uses ospf-interface-comom
| eaf ip-address {
type inet:ipv6-address;
mandat ory true;
}
contai ner nbr-list {
[ist nbr {
key "router-id";
uses ospf-nbr-comom
| eaf nbr-address {
type inet:ipv6-address;
}
| eaf ip-address {
type inet:ipv6-address;
mandat ory true;

list network-1list {
description " Configure the ospf
key "network-index";
| eaf network-index {
type uint32;
mandat ory true;
}
| eaf network-prefix {
type inet:ipvéd-prefix;
mandat ory true;
}
| eaf mask {
type inet:ipv4d-prefix;
mandatory true;
}
}
list route-info-list {
description "
key "route-info-index";
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| eaf route-info-index {
type uint32;
mandatory true;

}
| eaf router-id {
type inet:ipv4-address;
mandatory true;
list ip-address-1list {
description " Collision detect
key "i p-address";
| eaf ip-address {
type inet:ipv4-address;
mandatory true;
}
}
}
}
}
}
}
}/ *ospf nodel end */

0. | ANA Consi der ati ons

This draft
Fol | ow ng the fornmat
request ed:

registers a UR
in RFC3688,

Sept enber 2014

in the |ETF XM registry [ RFC3688].
the following registration is

URI . urn: huawei : parans: xm : ns:yang: rt:i 2rs: ospf-protocol "

Regi strant Contact: The |2RS WG of | ETF

XM.: N A the request UR

Thi s docunent

is in the XM. nanespace.

registres a Yang nodul e in the Yang Mddul e Nanes

registry [ RFC6020] with the follow ng informtion

name: | ETF-i2rs-ospf-protoco
nanespace:
prefi x: ospf - protocol

reference: RFC XXXX

Wang, et al.
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7. Security Considerations

Thi s docunent introduces no new security threat over the security
threats posed by security requirenments as stated in
[I-D.ietf-i2rs-architecture]. (The authors would |ike feedback on
the security issues.)
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