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Abstract

As one of well-known |ink-state protocols, OSPF has been w dely 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
SNMP and NETCONF. As nodern networks grow in scale and conplexity,
the necessity for rapid and dynam c control has been increased. The
| 2RS is a standard-based interface which provides a programmtic way
to achieve this goal

Thi s docunent specifies an information nodel for the OSPF protocol to
facilitate the definition of a standardi zed data nodel, which can be
used to define interfaces to the OSPF froman entity that may even be
external to the routing system Based on standardi zed data nodel and
interfaces, use cases of |GP protocols defined by |I2RS-Ws can be
support ed.

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 (IETF). 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 docunents 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.”
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This Internet-Draft will expire on March 30, 2015.

Copyright Notice

Copyright (c) 2014 I ETF Trust and the persons identified as the
docunment authors. Al rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’s Legal
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents

carefully, as they describe your rights and restrictions with respect

to this docunent. Code Conponents extracted fromthis docunent

the Trust Legal Provisions and are provided wi thout warranty as
described in the Sinplified BSD License.
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I nt roducti on

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
conpl exity, 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 information nodel for the OSPF protocol to
facilitate the definition of a standardi zed data nodel, which can be
used to define interfaces to the OSPF froman entity that may even be
external to the routing system Based on standardi zed data nodel and
i nterfaces, use cases of |GP protocols defined by
[I-D.wu-i2rs-igp-usecases] can be support ed.

In order to support large intra-donmain, OSPF has been organized
hierarchically into areas. The topology of one area is hidden from
the rest of networks, which is beneficial fromthe reduction of
routing traffic. Based on flooding nechani sm each routing-systemin
one OSPF area will maintain the identical database fromwhich a pair-
W 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].

OSPF dat a

This section describes the data involved in the OSPF i nformation
nodel in detail. Please note OSPF in this docunent neans both OSPFv2
and OSPFv3[ RFC5340] protocol unless specified. OSPF data includes
information related to OSPF i nstance, OSPF area, OSPF multi-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
2.1. OSPF instance
In the context of OSPF information nodel, instance behaves |ike an
i ndependent virtual OSPF routing system which contains the instance

paraneters and the nulti-topology list. Miltiple instances MAY be
supported on one network devi ce.
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nodul e: ospf-protoco
+--rw ospf-instance

+--rw nt-1ist

| +--rw ospf-instance-nane string

| +--rw ospf-vpn-nane? string

| +--rwrouter-id i net:ip-address
| +--ro protocol-status enuner ati on

| +--ro ospf-type enuner ati on

| +--rw version enuner ati on

| +--ro ospf-process-create-node enuner ati on

| +--rw preference ui nt 32

|  +--rw host nane? string

|

Fi gure 2 YANG nodel of OSPF instance
2.1.1. Instance paraneters

o ospf-instance-nane: A nane uniquely identifying OSPF instance
across all of those supported on one network device.

o ospf-vpn-nane: The name of the VPN instance which this instance is
bi nded to.

o0 router-id: The identification of this process. Every router-id
MUST be uni que anong the OSPF networKk.

0 protocol-status: The status of current process. Valid status
could include Active, Suppressed, Shutdown, Stub, Reset or etc.

o ospf-type: This indicates whether this OSPF routing systemis
acting as an ABR or ASBR in this instance.

o version: The version nunber of OSPF protocol. Valid input SHOULD
be V2 or V3.

o ospf-instance-create-node: The node used to create OSPF instance
t hrough | 2RS Agent .

o preference: The OSPF route preference for current process.

o hostnane: The synbolic nane used to represent current process,
whi ch woul d be nore preferable for human eyes.

2.1.2. Milti-topology-Ilist
This represents the list of topol ogies associated with this OSPF

i nstance. Each OSPF instance MAY support multiple topologies to
represent different involvenent within those topologies. The list is
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mandatory for OSPF instance and MJUST support one topol ogy at |east.
More discussion for this list is in below section.

2.2. OSPF multi-topol ogy
A set of independent Multi-Topol ogies (MIs) can be supported on the
same OSPF routing domain. This section describes the informtion
nodel related to MI

o nt-id: The identifier of this MI. This IDis globally unique
across the routing domain.

0 address-famly: The address famly supported on this M.

0O nt-status: The status of this MI. Valid i nput MAY be Active or
I nacti ve.

o policy-list: This list contains those policies referenced within
this OSPF MI. It is optional for the MI to reference policy or
not .

o nt-rib: The routing information base for this M

o area-list: This is the list of area involved in this OSPF MI. The
i nformati on nodel of area-list will be elaborated in the section
bel ow.

nodul e: ospf-protoco
+--rw ospf-instance

+--rw mul ti-topo* [mt-id]

I

| +--rwnt-id ui nt 16

| +--rw address-fam |y addr ess-fam | y- def
| +--rw m-status? enuner ati on

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

| | +--rwpolicy-id string

|

+--rwnt-rib
| +--rM/é}éa-list
Fi gure 3 YANG nodel of OSPF M
2.2.1. OSPF M route
o prefix: The destination address of this route.

0 nexthop-list: The nexthops of this route.
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0 backup nexthop: The backup nexthop for this route.
o nmetric: The nmetric for this routes.

o type: The type for this route. Valid input MAY be OSPF or
OSPF_ASE.

0 route-state-info: The current and previous state of this route,
the reason for this change and the related LSA invovled for this
route.

nodul e: ospf - protoco
+--rw ospf-instance

| +--rw mul ti-topo* [mt-id]

+--rw route* [prefix]
+--rw prefix i net:ipv4-prefix
+--rw next hop-1Ii st
| +--rw nexthop* [ospf-nexthop]

I

| |

I I

I I

I I

| | | +--rw ospf - next hop i net:ipvé-prefix

| | +--rw back- next hop? i net:ipvé-prefix

| | +--rwnetric? ui nt 32

| | +--rw type? ospf-route-type-def

| | +--rw route-state-info

| | +--rw netric? ui nt 32

| | +--rw route-current-state? ospf - rout e- st at e- def
| | +--rw route-previous-state? ospf-rout e-state-def
| | +--rw rout e-chg-reason? rout e- chg-reason- def
| | +--rw | sid? i net:ip-address

| | +--rw | sa-type? | sa-type- def

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

Fi gure 4 YANG nodel of OSPF RI B and route
2.3. OSPF area

OSPF area is used to organize routing network in a hierarchica
manner. OSPF process has to contain one area at |east to work
properly. The maxi mum nunber of area supported in one OSPF process
is inplenmentati on dependent. Each area SHOULD contain information
related to area paraneters, |ink-state database and so on
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nodul e: ospf-protoco
+--rw ospf-instance
| ;::rM/nulti-topo* [ mt-id]

+--rw area-|ist
+--rw area* [area-id]

|

I

| +--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

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

| +--rw router-nunber? ui nt 32

|

+--rw area-auth

| +--rM/i§db

| +--rm1ihierface-list

| +--rm1héfmork-list* [ net wor k- prefi x mask]
| +--rM/}6ﬁte-info-list* [ rout e-i nfo-index]

Figure 5 YANG nndéi.of OSPF ar ea
2.3.1. Area paraneters
This section denonstrates those paraneters in area scope.

O area-id: The identification of this |evel which SHOULD be | evel -1
or |evel-2.

o area-type: The type of current area. Valid choice SHOULD be
Nor mal , STUB or NSSA.

0 area-status: The status of current area. Valid input SHOULD be
Active, Shutdown or Reset.

o Isa-arrival-int: The interval of arrival between two consecutive
LSA.

o |sa-orig-int: The interval of origination between two consecutive
LSA.

0o router-nunber: The total nunber of routers working in current
ar ea.
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o area-auth: The information related to area authentication,
i ncl udi ng aut henti cation node, password and other attri butes.

2. Li nk state dat abase

Li nk State Database (LSDB) is conposed of all link-state information
advertised in the corresponding area. These pieces of link-state
information are organized in the formof Link State Advertisenment
(LSA) which can be divided into two groups: self-originated LSA and
renot e-generated LSA. Sone attributes of database can al so be
included in the information nodel.

0 |sdb-status: This represents the current status for database. It
MAY be Normal or Overfl ow or sonething el se.

o Isdb-overflowlimt: The limt for overflow threshold of
correspondi ng LSDB. When reaching or recovering fromthis
t hreshol d, one notification SHOULD be sent to |I2RS Cient.

0 |sdb-size: The size of database in the formof LSP nunber or bytes
or percentage.

0 Isa-list: This list indicates those LSAs which are advertised in
current area by either renote router or self-origination.

nodul e: ospf-protoco

2. 3.

Wi,

+--rw ospf-instance
| +--rw nulti-topo* [nt-id]
| +--rw area-|ist

+--rM/iédb

| +--rw | sdb- st at us? enuner ati on
+--rw | sdb-overflowlimt? uint32

|
| +--rw | sdb-si ze? ui nt 32
| +--rwlsa* [Isa-v2-type link-state-id advertiser-id]

Figure 5 YANG nodel of OSPF LSDB
3. OSPFv2 Link State Adverti sement

Link State Advertisenent (LSA) is a data unit used to hold and
organi ze link-state information in the area scope. OSPF routers in
t he sane area depend on the exchange of LSAes to synchronize their
dat abase which is the basis for per-hop forwardi ng paradigm This
section denonstrates sone inportant conponents of LSA for OSPFv2

pr ot ocol .
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0 I|sa-age: The tine in seconds since the LSA was origi nated.

o |sa-options: The optional capabilities supported by the described
portion of the routing domain.

0 Isa-v2-type: The type of LSA. There are 6 types of LSA for OSPFv2
in total.

o link-state-id: The identifier for this LSA which is decided by
originating router.

0 advertiser-id: The Router ID of the router that originated the

LSA.

0 seg-no: The sequence nunber of a LSA. It is used to differentiate
between the old instance and the new one for the LSA fromthe sane
pl ace.

o0 chksum The Fl etcher checksum of the conplete contents of the LSA,
i ncludi ng the LSA header but excluding the |sa-age field.

o |Isa-length: The length in bytes of the LSA

0 router-lsa: Router-LSAs are the Type 1 LSAs. Each router in an
area originates a router-LSA. The LSA describes the state and
cost of the router’s links to the area.

o0 network-lsa: Network-LSAs are the Type 2 LSAs. A network-LSA is
originated for each broadcast and NBMA network in the area which
supports two or nore routers. The network-LSA is originated by
t he network’ s Desi gnated Router

o0 sunmary-lsa: Sunmmary-LSAs are the Type 3 and 4 LSAs. These LSAs
are originated by area border routers. Sunmmary-LSAs descri be
i nter-area destinations.

0 as-external-lsa: AS-external-LSAs are the Type 5 LSAs. These LSAs
are originated by AS boundary routers, and describe destinations
external to the AS.

0 nssa-lsa: NSSA-LSAs are the Type 7 LSAs. There LSAs are
originated by NSSA AS boundary routers for inported external
rout es.

O te-router-lsa: This LSAis used to carry the Router Address TLV,

whi ch specifies a stable I P address of the advertising router that
is always reachable if there is any connectivity to it.
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o te-link-lsa: This LSAis used to carry the Link TLV which
describes traffic engineering information related to a single
l'i nk.

nmodul e: ospf - protocol
+--rw ospf-v4ur-instance

| +--rw nmulti-topo* [nt-id]
| +--rw area-|ist
+--rw | sdb
+--rw lsa* [|lsa-v2-type link-state-id advertiser-id]

+--rw (I s-type)?
+--:(router-1sa)
| +--rw ospf-v2-router-Isa

|

I I

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

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

| | +--rw | sa-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

I I

| |

| |

| | +--: (networ k-1 sa)
| | | +--rw ospf-v2-network-I|sa

| | +--: (sunmary- | sa)
| | | +--rw ospf-v2-summary-I|sa

| | +--:(as-external -1sa)
| | | +--rw ospf-v2-as-external-I|sa

| | +--:(nssa-external -l sa)
| | | +--rw ospf-v2-nssa-external -Isa

| | +--:(te-router-1sa)
| | | +--rw ospf-v2-te-router-I|sa

| | +--:(te-1ink-1sa)
| | +--rw ospf-v2-te-link-Isa

Figure 6 YANG nodel of OSPFv2 LSA
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2.3.4. OSPFv3 Link State Adverti senent

This section denonstrates sone inportant conponents of LSA for OSPFv3

pr ot ocol .

o0 |sa-age: The time in seconds since the LSA was origi nated.

o |sa-v3-type: The type of LSA. There are 8 types of LSA for OSPFv3
in total.

0 Isa-state-id: The identifier for this LSA which is decided by
originating router.

o advertiser-id: The Router ID of the router that originated the
LSA.

0 seq-no: The sequence nunber of a LSA. It is used to differentiate
between the old instance and the new one for the LSA fromthe sane
pl ace.

o chksum The Fl etcher checksum of the conplete contents of the LSA,
i ncludi ng the LSA header but excluding the |sa-age field.

o |sa-length: The length in bytes of the LSA

0O router-lsa: Router-LSAs have LS type equal to 0x2001. Each router
in an area originates one or nore router-LSAs.

o network-lsa: Network-LSAs have LS type equal to 0x2002. A
network-LSA is originated for each broadcast and NBMA |ink in the
area that includes two or nore adjacent routers. The network-LSA
is originated by the Iink’s Designated Router.

o inter-area-prefix-lsa: Inter-area-prefix-LSAs have LS type equa
to 0x2003. These LSAs are the | Pv6 equival ent of OSPF for IPv4' s
type 3 sunmmary- LSAs.

O inter-area-router-lsa: Inter-area-router-LSAs have LS type equa
to 0x2004. These LSAs are the |IPv6 equival ent of OSPF for |Pv4’s
type 4 summary- LSAs.

0 as-external -l1sa: AS-external -LSAs have LS type equal to 0x4005.
These LSAs are originated by AS boundary routers and descri be
destinations external to the AS.

0 nssa-lsa: NSSA-LSAs have LS type equal to 0x2007. These LSAs are

Wi,

originated by AS boundary routers wthin an NSSA and descri be
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destinations external to the AS that may or may not be propagated
out si de the NSSA.

link-1sa: Link-LSAs have LS type equal to 0x0008. A router
originates a separate |ink-LSA for each attached physical |ink.

intra-area-prefix-lsa: Intra-area-prefix-LSAs have LS type equal
to Ox2009. A router uses intra-area-prefix-LSAs to advertise one
or nore | Pv6 address prefixes that are associated with a | ocal
router address, an attached stub network segnent, or an attached
transit network segnent.

te-link-lsa: This LSAis used to carry the Link TLV which
describes traffic engineering information related to a single
l'i nk.

nmodul e: ospf - protocol

+--rw ospf-v6ur-instance
| +--rw nmulti-topo* [nt-id]
| +--rw area-|ist
+--rw | sdb
+--rw | sa*
[Isa-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 chksunf? ui nt 32

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

I
I
I
I
|
|
| +--rw seq- no? ui nt 32
I
I
| +--rw (I s-type)?

| +--:(router-1sa)

| | +--rw ospf-v3-router-Isa
| +--:(network-1| sa)

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

| +--:(inter-area-prefix-I|sa)
| | +--rw ospf-v3-inter-area-prefix-I|sa

| +--:(inter-area-router-|sa)
| | +--rw ospf-v3-inter-area-router-|sa

| +--:(as-external -1sa)
| | +--rw ospf-v3-as-external -Isa
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| +--:(nssa-| sa)
| | +--rw ospf-v3-nssa-I|sa

| +--: (1ink-1sa)
| | +--rw ospf-v3-link-Isa

| +--:(intra-area-prefix-Isa)
| | +--rw ospf-v3-intra-area-prefix-Isa

| +--:(te-r6ﬁier-ipv6-address-|sa)
| | +--rw ospf-v2-te-router-ipv6-address

| +--:(te-1ink-1sa)
| +--rw ospf-v3-te-link-1sa
Fi gure 7 YANG nodel of OSPFv3 LSA
2.3.5. Interface-Iist

This list contains interfaces enabled in this area. The infornmation
nmodel of interface-list will be elaborated in the section bel ow.

2.3.6. Network-Iist
This list contains different pairs of |IP address and mask which are
used to enable interfaces into this area. The enabled interfaces” I|IP
address are covered by the scope define by address & mask pair. The
nost exact pair is used when different pairs overlay on their scopes.
2.3.7. Router-info database
This list contains the router information of every routers fromthis
area. Router information includes the identification of the router,
the Area-1D, the hostnane if possible and sone attributes such as ID
of neighbors. Such a popul ati on database MAY be useful for future
scenari oes.
2.4. OSPF interface
This section denonstrates the information nodel of OSPF interfaces.
2.4.1. Interface paraneters

o interface-index: The index for this interface. 1t MJST be uni que
globally in the sanme routing system
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0 interface-nane: The nane used to refer to this interface.

0 interface-status: The state of this interface in current area.
Valid state SHOULD be DOMWN, P2P, WAI TING DR, BDR or DRC her.

o interface-down-reason: The reason the state of this interface
changed to down. Valid reason SHOULD be Physi cal -down, Adm n-
shut down or | P-down.

o interface-net-type: The network type sinulated on this interface.
Valid choi ce SHOULD be P2P, Broadcast, NBMA, P2MP or even virtual -
l'ink.

o interface-role: The identification of DR, BDR or DRG: her role for
this interface.

o interface-te-info: The traffic-engineer information related to
this interface.

o interface-auth: The information related to interface
aut henti cation, including authentication node, password and ot her
attri butes.

O ip-address: The IPv4 or |1 Pv6 address of this interface.

o0 nbr-list: The neighbor list on this interface.
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nodul e: ospf-protoco

+--rw ospf-instance

| ;::rM/nulti-topo* [ mt-id]

| +--Iﬁ/area-list

+--rwinterface-Iist
+--rw interface* [interface-index]

I

I I

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

| | +--rw interface-nane? string

| | +--rw interface-status? interface-status-def

| | +--rw interface-down-reason? interface-down-reason-d
ef

| | +--rw interface-net-type? i nterface-net-type-def

| | +--rw interface-rol e? i nterface-rol e-def

| | +--rwinterface-te-info
| | +--rm1IhIerface-auth
| | +--rm/Ib;address? i net:ipv4-address
| | +--rw nbr-1ist
Fi gure 7 YANG nodel of OSPF interface
2.4.2. Interface nei ghbor

This section describes the neighbor information related to one
i nterface.

o router-id: The Router-I1D of one neighbor supported on this
i nterface.

o interface-index: The index for the interface which this neighbor
bel ongs to.

o interface-nanme: The nane used to refer to this interface.

0 nbr-status: The status for the adjacency with this nei ghbor.
Valid input SHOULD be Down, Attenpt, 2-way, ExStart, Exchange,
Loadi ng and Ful | .

0 nbr-previous-status: The status for the adjacency with this
nei ghbor before the | atest change.

0 nbr-down-reason: The reason this adjacency was brought. Valid
choi ce SHOULD be I nterface-down, BFD-down, Expired and CFG change.
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0]

nbr - address: The I Pv4 or | Pv6 address for this neighbor.

nodul e: ospf - protocol
+--rw ospf-instance

2.4. 3.

+--rw nmul ti-topo* [nt-id]
+--rw area-|i st
+--rwinterface-1|ist

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

|

I

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

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

| +--rw i nterface-nanme? 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
| +--rw nbr-address? i net:ipv4-address

Fi gure 8 YANG nodel of OSPF nei ghbor

Interface traffic engineering

This section describes the TE related data on this interface.

0]

Wi,

interface-index: The index for this interface. It MJST be uni que
globally in the sanme routing system

adm n- G oup: The bit mask assigned by operators used for
identifying adm ni strative group.

i pv4-address: A 4-octet |IPv4 address for the interface described
by interface-index.

nbr-i pv4-address: A single |Pv4 address for a nei ghboring router
on this link.

max- | i nk- bandwi dt h: The maxi rum bandwi dth that can be used on this
link in this direction.

max-r sv- bandwi dt h: The nmaxi nrum anount of bandw dth that can be
reserved in this direction on this |ink.

unr sv- bandwi dt h: The anpbunt of bandwi dth reservable in this
direction on this |ink.
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3.

3.

OSPF notification

Wth the help of OSPF information nodel, the 12RS Cient can collect
OSPF state data through publish/subscription nmechanism This section
descri bes several data which is inportant for operating and

mai nt ai ni ng of OSPF routi ng-protocol.

1. Adjacency

Information related to adjacenci es SHOULD be readabl e t hrough | 2RS
Agent. This includes total nunber of adjacencies in the network and
their current status and even their history of transition. For
certain specific adjacencies, the I2RS dient MAY subscribe for their
dat a when events happened.

3.2. LSDB
Link state database is the nost inportant part in OSPF information
nodel . It contains the whole topology information fromthe network.
The 1 2RS Agent SHOULD support reading LSDB information related to
size, status and contents. |t MAY be useful to subscribe sone
critical reachability information from LSA when specific events
happened.

3.3. Route
Since the OSPF routing-table is one client for the RIB, it MAY be
beneficial to read data from OSPF routes. This data nay contain the
size and status of the routing-table and even the detailed contents
of routes. It MAY be necessary to subscribe the data and status of
certain specific routes especially when the reachability was | ost.
Through the OSPF information nodel, it will be nore convenient for
operators to get correspondi ng LSA and even the adjacency when one
rout e di sappear ed.

3.4. TE
It MAY be hel pful to read the traffic engineering information for one
area or for one specific interface. This can help to find out
m st akes or data | oss during the procedure of advertising and
f 1 oodi ng.

3.5. Protocol statistics

It SHOULD be necessary to subscribe protocol statistics for health
di agnostics. This statistics may contain packet discard for
different reasons, adjacency transition frequency, the size of LSDB
and routing-table, SPF-trigger frequency and etc.
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4.

4.

4.

OSPF operati on

Based on the standardi zed i nformati on nodel of OSPF protocol as
descri bed above, use cases defined in [I-D.wu-i2rs-igp-usecases] can
be supported. This section denonstrates several specific exanples of
t hese use cases.

1. Router nunber nonitoring

Conpl aint can be heard frequently fromclients about how many routers
shoul d be deployed in one area. The answer for this question is not
very clear in vendor’s guide since the product specification is only
for reference and what’s worse, those words |ike "usually", "roughly"
or "nost of the tine" are often used fromfield engineers. As the
consequence, it is always convenient for clients to deploy all the
routers in one area, which may introduce scaling issue in future.

Wth the help of OSPF information nodel and |2RS interfaces, it is
possi bl e to give out depl oynent suggestion or warning dynamcally in
the real-time manner. Based on the statistics of router nunber and
system resource consunming, plus the ratio relationship between them
one notification or warning can be sent to I2RS Cient. Fromthere
deci sion can be nade to expand safely or have to shrink for
precauti on.

2. Router-1D conflict recovery

It is not rare to observe router-ID conflict in networks both intra
and inter area, especially when different area nerged. It is tine-
consum ng and troubl esone to detect and | ocate the place where this
troubl e happened. The frequently used solution is to rename one of
the conflicted router-1D to a new one then reboot the invol ved OSPF
instance to force all adjacencies to rebuild and re-synchroni ze the
LSDB

It MAY be possible to alleviate this issue wwth the hel p of OSPF

i nformati on nodel and progranmatic |2RS interfaces. Wth the help of
router-info-list, this conflict can be detected automatically. Wen
one substantial conflict is on the horizon, no need to wait for

nmut ual re-origination happened, ID conflict can be found in router-
info-list with help of their coordinate information, no matter the
conflict routers conme fromthe same area or not. What is nore,
through I 2RS interfaces and Agent, it is possible to rewite one of
the conflicted router-1D into a new one then reboot the routing-

pr ot ocol .
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5.

5. 1.

5. 2.

Wi,

OSPF gr ammar

This section denonstrates the information nodel of OSPF routing-
protocol using the syntax stated in [ RFC5511]

| nst ance
<OSPF routing-protocol > ::= [ <OSPF instance> ... ]
<OSPF instance> ::= <instance-paraneters> <nulti-topo-Ilist>
<i nstance- paraneters> ::= <OSPF_I NSTANCE_NAME> [ <OSPF_VPN_NAME> ]

<ROUTER_| D> <protocol - st atus> <ospf-type> <versi on> <ospf-instance-
create-node> [ <PREFERENCE> | [ <HOSTNAME> ]

<ospf-type> ::= <ABR> | <ASBR> | <NONE>
<protocol -status> ::= <ACTI VE> | <RESET> | <SHUTDOM\> | <OVERLOAD>
<version> ::= <V2> | <V3>
Mul ti -t opol ogy
<mul ti-topo-list> ::=[ <nt> ... ]
<m > ::= <MI'_I D> <address-fam |ly> <nt-status> [ <policy-list>] <nt-
ri b> <area-1|ist>
<address-famly> ::= <V4UR> | <V6UR> | <VAMR> | <V6MR>
<nt-status> ::= <ACTIVE> | <I NACTI VE>
<m-rib> ::= <route-list>
<area-list> ::=[ <area> ... ]
<policy-list> ::=[ <Policy-Rule> ... ]

<Pol i cy- Rul e> SHOULD foll ow the definition in the information nodel
for policy as stated in [I-D. hares-i2rs-info-nodel -policy].

<route-list> ::= <route> [ <route> ... ]

<route> ::= <PREFI X> <nexthop-list> [ <back-nexthop>] <METRI C
<TYPE> <route-state-info>

<backup- next hop> ::= <next hop>
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5. 3.

Wi,

<next hop-list> and <next hop> SHOULD follow the definition in the R B
iformati on nodel as stated in [I-D.ietf-i2rs-rib-info-nodel].

<route-state-info> ::= <route-current-state> [ <route-previous-state>
] [ <route-chg-reason> ] [ <LSID> <lsa-type> <advertiser> |

<route-current-state> ::= ( <ACTIVE> | <INACTIVE> ) ( <PRI MARY>
<BACKUP> )
<route-previous-state> ::= ( <ACTIVE> | <INACTIVE> ) ( <PRI MARY> |
<BACKUP> )
<rout e-chg-reason> ::= <ORI G ADV> | <ORI G W THDRAW> | <ADJ_DOMN> |
<POL| CY_DENY>

Ar ea
<area-list> ::=[ <area> ... |
<area> ::= <area-paraneters> <l sdb> <interface-list> [ <network-I|ist>

] [ <router-info-list>]

<area-paraneters> ::= <AREA | D> <area-type> <area-status> |
<LSA ARRIVAL INT> ] [ <LSA ORIGINT> ] [ <ROUTER NUMBER> ] [ <area-
aut h> |

<area-type> ::= <NORMAL> | <STUB> | <NSSA>

<area-status> ::= <ACTIVE> | <RESET> | <SHUTDO\N>
<ar ea-aut h> ::= <aut h-node-type>
<aut h-node-type> :: = <node-si npl e> | <nobde-nmd5> | <nbde- hmac-

sha256> | <node- keychai n>

<node- si npl e> : : = <PASSWORD>

<node- nmd5> :: = <PASSWORD>

<node- hnmac- sha256> :: = <KEY_| D> <PASSWORD>

<node- keychai n> :: = <KEY_I| D> <PASSWORD> <keychai n-node> [ <SEND_TI Me>
] [ <RECElI VE_TI ME> ]

<keychai n- node> ::= <ABSOLUTE> | <peri odi c>

<periodic> ::= <DAILY> | <WEEKLY> | <MONTHLY> | <YEARLY>
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Wi,

F!s?b> ;.= <l sdb-status> <LSDB SI ZE> [ <LSDB OVERFLOWLIM T> ] <l sa-
i st>

<l sdb-status> ::= <NORMAL> | <OVERFLOW

<network-list> ::=1] <network> ... ]

<network> ::= [ (<IPV4_ADDRESS> <MASK>) ... ]
<router-info-list>::=] <router-info> ... ]

<router-info> ::= <ROUTER_I D> [ <I|P_ADDRESS> ...]

<Isa-list> ::= <lsa2-list> | <lsa3-list>

<Isa2-list> ::=[ <lsa2> ... ]

<I sa2> ::= <| sa2- header> <ospf-v2-|sa>

<l sa2- header> ::= <LSA ACE> <LSA OPTI ONS> <| sa-v2-type>

<LI NK_STATE_I D> <adverti ser-id> <SEQ NO> <CHKSUM> <LSA LENGIH>
<l sa-v2-type> ::= <ROUTER LSA> | <NETWORK_LSA> | <SUMVARY LSA> |
<AS_EXTERNAL_LSA> | <NSSA LSA>

<advertiser-id> ::= <ROUTER_| D>

<ospf-v2-lsa> ::= <ospf-v2-router-|lsa> | <ospf-v2-network-I|sa>

<ospf-v2-summary-|sa> | <ospf-v2-as-external -lsa> | <ospf-v2-nssa-
external -1 sa> | <ospf-v2-te-router-lsa> | <ospf-v2-te-link-Ilsa>

<Isa3-list> ::=[ <lsa3> ... ]
<l sa3> ::= <l sa3-header> <ospf-v3-|sa>
<l sa3- header> ::= <LSA AGE> <l sa-v3-type> <link-state-id>

<advertiser-id> <SEQ NO> <CHKSUM> <LSA LENGTH>

<l sa-v3-type> ::= <U BI T> <fl ood- scope> <functi on-code>

<f| ood-scope> ::= <LINK LOCAL> | <AREA> | <AS>

<function-code> ::= <ROUTER LSA> | <NETWORK_LSA> | <SUMVARY LSA> |
<AS EXTERNAL_LSA> | <NSSA LSA>

<ospf-v3-Isa> ::= <ospf-v3-router-lsa> | <ospf-v3-network-I|sa>

<ospf-v3-inter-area-prefix-lsa> | <ospf-v3-inter-area-router-I|sa>
<ospf-v3-as-external -1sa> | <ospf-v3-nssa-lsa> | <ospf-v3-link-I|sa>
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5. 4.

6.

Wi,

<ospf-v3-intra-area-prefix-lsa> | <ospf-v3-te-router-ipv6-address-
| sa> | <ospf-v3-te-link-Isa>

Interface
<interface-list> ::=] <interface> ... ]
<interface> ::= <| NTERFACE | NDEX> <| NTERFACE_NAME> <i nt erf ace- st at us>

<I P_ADDRESS> [ <interface-down-reason>] [ <interface-net-type> ] |
<interface-role>] [ <interface-te-info>] [ <interface-auth>] [
<nbr-list>]

<interface-net-type> ::= <P2P> | <BRODCAST> | <NBMA> | <P2MP>
<interface-status> ::= <IF_UP> | <IF_DOAN\>

<i nterface-down-reason> ::= <PHY DOANN> | <ADM N DOWN> | <I P_DOWN>
<interface-role> ::= <DR> | <BDR> | <DRQ her>

<i nterface-auth> ::= <aut h-node-type>

<interface-te> ::= <ADM N_CGROUP> <| P_ADDR> <NBR_| P_ADDR>

<MAX_BANDW DTH> <MAX_RSV_BANDW DTH> <UNRSV_BANDW DTH>

<nbr-list> ::= <nbr> [ <nbr> ... ]

<nbr > ::= <ROUTER | D> <I NTERFACE | NDEX> <I| NTERFACE NAME> <nbr - st at us>

[ <nbr-previous-status>] [ <nbr-down-reason> ] <nbr-address>

<nbr-status> ::= <DOWN> | <ATTEMPT> | <2-WAY> | <EXSTAT> |
<EXCHANGE> | <LOADING> | <FULL>

<nbr-previous-status> ::= <DOMNN> | <ATTEMPT> | <2-WAY> | <EXSTAT> |
<EXCHANGE> | <LOADING> | <FULL>

<nbr-down-reason> ::= <IF_DOMN> | <BFD DOAN> | <EXPI RATI ON\>
<CFD CHG> | <I2RS_DOW>

<nbr - address> :: = <| P_ADDRESS>

| 2RS YANG nodel of OSPF
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OSPF i nformati on

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?
+--rw policy-list* [policy-i
| +--rwpolicy-id string

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| +--rwnt-rib
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ui nt
addr

| +--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 | sa-age?
+--rw | sa-options?
+--rw lsa-v2-type
+--rw link-state-id
+--rw advertiser-id
+--rw seq-no?
+--rw chksun?
+--rw | sa-1 engt h?

Sept enber 2014

+--rw |l sa*[lsa-v2-type link-state-id advertiser-id]

ui nt 32

ui nt 8

enuner ati on

i net:ipv4-address
inet:ip-prefix
ui nt 32

ui nt 32

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-1|sa
+--rw networ k-mask inet:ipv4d-prefix
+--rw attached-router* [router-id]
+--rwrouter-id inet:ipv4-address
--:(ospf-v2-sunmary-| sa)
+--rw ospf-v2-sunmary-| sa
+--rw network-mask inet:ipv4-prefix
+--rwm-metric* [nt-id]
uint 16
+--rw netric? ui nt 16

--:(ospf-v2-as-external -1sa)
+--rw ospf-v2-as-external -1sa
+--rw network-mask inet:ipv4-prefix
+--rwm-metric* [nt-id]

+--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

+
I
I
I
I
+
I
I
I
| +--rwnt-id
I
+
I
I
I
I
I
I
I
I
I

+--:(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
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+--rW

+--TW
+--TW

i nformati on nodel

+--rw type? ui nt8

+--rw type? ui nt8

+— +—

+--rw type? ui nt 8

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

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

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

i nterface-auth

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

+--: (node- si npl e)

| +--rw sinple-password?

+- - (node- nmd5)

|  +--rw nd5- passwor d?

+- - (node- hmac- sha256)

| +--rw hmac- key-id?

| +--rw hmac- password?

+--: (node- keychai n)
+--rw keychai n- key-i d?
+--rw keychai n- passwor d?
+--rw keychai n- node?
+--rw keychai n- peri odi c?

+--rw | engt h? ui nt 32
+--rw val ue? ui nt 32
rw unreserved- bandw dt h-stlv

+--rw | engt h? ui nt 32
+--rw val ue? ui nt 32
rw adm ni strative-group-stlv
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+--rw interface-index ui nt 64

+--rw i nterface-nanme? string
+--rwinterface-status? interface-status-def
+--rw i nterface-down-reason?

i nt er f ace- down-r eason- def
+--rwinterface-net-type? interface-net-type-def
+--rwinterface-rol e? i nterface-rol e-def
+--rwinterface-te-info
| +--rw adm n_group? ui nt 32

ui nt 32
ui nt 32

string
string

ui nt 32
string

ui nt 32
string
enuner ati on
enuner ati on

+--rw send_tine? ui nt 32
+--rw receive_tinf ui nt 32
i p- address? i net:ipv4-address
nbr-1i st
+--rw nbr* [router-id]
+--rwrouter-id i net:ip-address

+--rw interface-index? uint64
+--rw interface-nanme? string
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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)

enuner ati on
enuner ati on
ui nt 32
ui nt 32

+--rw keychai n- node?
+--rw keychai n- peri odi c?
+--rw send_tine?

+--rw receive_tinf

|

| | +--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
I

I

|

|

| sdb
+--rw lsa* [|lsa-v3-type link-state-id advertiser-id]

+

I

| +--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)?

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

| | +--rw ospf-v3-router-Isa

| +--rw option ui nt 16

I

|

I
| +--rw link-list*
| [link-type interface-id neighbor-interfac

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

+--rw ospf-v3-inter-area-router-|sa
+--rw options ui nt 8
+--rw netric? ui nt 32
+--rw destination-router-id? inet:ipv4-addr

: (ospf-v3-as-external -1sa)
+--rw ospf-v3-as-external -1sa

+--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-| sa)

+--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? ui nt 32
:(ospf-v3-1ink-1sa)
+--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 nt3

+--rw address-prefix-list*
[ addr ess- prefi x-i ndex]

Expi res March 30, 2015 [ Page 31]






| nt er net - Draf t

32
16

32

OSPF i nformati on nodel

+--rw prefix-length
+--rw prefix-options?

—_—

+--rw address-prefix-index
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ui nt 32
ui nt 8
ui nt 8

+--rw address-prefix* [address]

+--rw address i net:ipv6e-prefix
--:(ospf-v3-intra-area-prefix-1sa)
+--rw ospf-v3-intra-area-prefix-Isa
+--rw prefixes
| +--rw referenced-1s-type
| +--rw referenced-link-state-id
| +--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-Ilength ui nt8
| +--rw prefix-options ui nt 8
| +--rw address-prefix* [address]
| +--rw address i net:ipv6-prefix
+--:(ospf-v3-te-router-ipv6-address-|sa)
| +--rw ospf-v3-te-router-ipv6-address
| +--rw type ui nt8
| +--rw | ength ui nt 16
| +--rwrouter-id i net:ipv6-address
+--:(te-link-1sa)
+--rw ospf-te-link-Isa
+--rw type? ui nt 8
+--rw | engt h? ui nt 32
+--rw link-type-stlv
+--rw type? ui nt 8
+--rw | engt h? ui nt 32

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

+--rw link-type? enuner ati on

[ renot e- addr ess]

|

|

|

+--rwlink-id-tlv-stlv

|  +--rw type? ui nt 8

| +--rwlength? ui nt 32

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

|  +--rw type? ui nt8
| +--rwlength? ui nt 32
| +--rwlocal-address-1list*

| [ renot e- addr ess]

| +--rw renot e- addr ess

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

| +--rw type? ui nt 8

| +--rwlength? ui nt 32

I

|

ui nt
ui nt

ui nt
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| +--rw renot e- addr ess
| i net:ipv4-address
+--rw te-nmetric-stlv

|  +--rwtype? ui nt8

| +--rwlength? ui nt 32

| +--rw val ue? ui nt 32

+--rw maxi mrum bandw dt h-stlv

|  +--rw type? ui nt 8

| +--rwlength? ui nt 32

| +--rw val ue? ui nt 32

+--rw maxi mumreservabl e- bandw dt h-stl v

| +--rwtype? ui nt 8

| +--rwlength? ui nt 32

| +--rw value? ui nt 32

+--rw unreserved- bandw dt h-stlv

| +--rwtype? ui nt8

| +--rwlength? 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-1ist
+--rw interface* [interface-index]

+--rw interface-index ui nt 64

+--rw interface-nane? string
+--rwinterface-status? i nt er face- st at us-def
+--rw interface-down-reason?

i nterface-down-reason-def
+--rwinterface-net-type? i nterface-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? uint 32
| +--rw unrsv_bandw dt h? ui nt 32

+--rw interface-auth
| +--rw (auth-node-type)?
+--: (nmode- si npl e)

_—_—— - — (———

I

| | +--rw sinpl e-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-i d? ui nt 32
|

+--rw keychai n- passwor d? string
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| +--rw keychai n- node? enuner ati on
| +--rw keychai n-periodic? enuneration
| +--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 i nterface-nanme? string

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

+--rw nbr-previous-status? nbr-status-def
+--rw nbr-down-reason? nbr - down-r eason- def

+-- +-"—""""——

+--rw nbr-address? i net:ipv6-address
+--rw i p- address i net:ipv6-address
--rw network-1ist* [network-index]
+--rw networ k-i ndex ui nt 32
+--rw networ k- prefix i net:ipvéd-prefix
+--rw mask i net:ipv4-prefix
--rwroute-info-list* [route-info-index]
+--rw rout e-info-index ui nt 32
+--rwrouter-id i net:ipv4-address
+--rwip-address-list* [ip-address]
+--rw i p-address i net:ipv4-address

Figure 1 The |12RS YANG nodel of OSPF
7. | ANA Consi derations
This draft includes no request to | ANA
8. Security Considerations

Thi s docunent introduces no new security threat and SHOULD fol |l ow t he
security requirenents as stated in [I-D.ietf-i2rs-architecture].
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