Net wor k Wor ki ng Group X. Liu
I nternet-Draft Jabi |
I ntended status: Standards Track I. Bryskin
Expires: May 3, 2018 Huawei Technol ogi es
V. Beeram

Juni per Networks

T. Saad

Cisco Systens Inc

H. Shah

Ci ena

S. Litkowski

O ange Busi ness Service

Cct ober 30, 2017

YANG Dat a Model for SR and SR TE Topol ogi es
draft-liu-teas-yang-sr-te-topo-04

Abst ract

Thi s docunment defines a YANG data nodel for Segnent Routing (SR)
topol ogy and Segnent Routing (SR) traffic engineering (TE) topol ogy.

Status of This Meno

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

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

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”
This Internet-Draft will expire on May 3, 2018.

Copyright Notice

Copyright (c) 2017 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’'s Legal

Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
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publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

Thi s docunent defines a YANG [ RFC7950] data nodel for describing the
presentati ons of Segnent Routing (SR) topol ogy and Segnent Routing
(SR) traffic engineering (TE) topol ogy.

1.1. Termnol ogy
The keywords "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14, [RFC2119].

The following ternms are defined in [ RFC7950] and are not redefined
her e:

0 augnent

o data nodel
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0o data node
2. Mbddeling Considerations
2.1. Segnent Routing (SR) topol ogy

The Layer 3 network topol ogy nodel is discussed in
[I-D.ietf-i2rs-yang-13-topology]. The Segment Routing (SR) topol ogy
nmodel proposed in this docunment augnments and uses the ietf-|3-

uni cast -i gp-topol ogy nodul e defined in

[I-D.ietf-i2rs-yang-13-topology]. SR related attributes are covered
in the ietf-sr-topol ogy nodel.

| Layer 3 Network Topol ogy
[ i etf-I3-unicast-topol ogy

T +

I
I
I
Y,

o e e e e e e e o oo +

| SR Topol ogy |

| i etf-sr-topol ogy

o e e e e e oo - +

2.2. Segnment Routing (SR) TE topol ogy

When traffic engineering is enabled on an SR topol ogy, there will be
associ ations between objects in SR topol ogi es and objects in TE
topologies. An SR TE topology is both an SR topol ogy and a | ayer 3
TE topology. Miltiple inheritance is used to achieve such rel ations.

e e e e oo oo S S +
| SR Topol ogy | | L3 TE Topol ogy |
| ietf-sr-topology | | ietf-13-te-topology |
o e e o - T +
\ /
\ /
\ /
v v
o e e e e e oo - +

Liu, et al. Expires May 3, 2018 [ Page 3]



Internet-Draft YANG SR TE Topol ogy Cct ober 2017

2

2

3.

3.

4.

Each type of topologies is indicated by "network-types" defined in
[I-D.ietf-i2rs-yang-network-topo]. For the three types of topol ogies
above, the data representations are:

L3 Topol ogy:

/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/ | 3- uni cast -t opol ogy

L3 TE Topol ogy:

/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/ | 3-uni cast -t opol ogy/| 3-te
SR Topol ogy:

/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/ | 3- uni cast -t opol ogy/ sr

SR TE Topol ogy: (nultiple inheritance)

/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/ | 3-uni cast -t opol ogy/| 3-te
/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/ | 3- uni cast -t opol ogy/ sr

Rel ations to ietf-segnent-routing

[I-D.ietf-spring-sr-yang]defines ietf-segment-routing that is a nodel
i ntended to be used on network el ements to configure or operate
segment routing; ietf-sr-topology defined in this docunent is
intended to be used on a controller for the network-w de operations
such as path conputation

SR t opol ogy nodel shares many nodeling constructs defined in ietf-
segrment-routing. The nodule ietf-sr-topology uses the types and
groupi ngs defined in ietf-segment-routing.

Open Itens

a. Protection on link: The feature of link protection will be
nodel ed in the next revision.

b. Li nk bundl e: The feature of |link bundle will be nodeled in the
next revision.

Model Structure

The nmodel tree structure of the Segnent Routing (SR) topol ogy nodul e
is as shown bel ow
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nmodul e: ietf-sr-topol ogy
augrment / nw net wor ks/ nw:. net wor k/ nw. net wor k-t ypes
/13t:13-unicast-topol ogy:

+--rw sr!
augrment / nw. net wor ks/ nw: network/ | 3t: | 3-topol ogy-attri butes:
+--rw sr
+--rw srgb* [l ower-bound upper-bound]
+--rw | ower - bound ui nt 32
+--rw upper - bound ui nt 32
augrment / nw. net wor ks/ nw: net wor k/ nw. node/ | 3t: | 3-node-attri butes:
+--rw sr
+--rw srgb* [l ower-bound upper-bound]
| +--rw | ower-bound ui nt 32
| +--rw upper-bound ui nt 32
+--rw srl b* [l ower-bound upper-bound]
| +--rw | ower-bound ui nt 32
| +--rw upper-bound ui nt 32

+--rw node-capabilities
| +--rw transport-planes* [transport-pl ane]

| | +--rwtransport-plane i dentityref
| +--rw readabl e-| abel - st ack- dept h? uint8
+--ro information-source? enunerati on

+--ro information-source-state
+--ro credibility-preference? ui nt 16
augrment / nw net wor ks/ nw. net wor k/ nw: node/ | 3t: 1 3-node-attri butes

[13t:prefix:
+--rw sr!
+--rw val ue-type? enuner ation
+--rw start-sid ui nt 32
+--rw range? ui nt 32
+--rw al gorithnf i dentityref

+--rw | ast - hop- behavi or ? enumrer ati on
{sid-1ast-hop-behavior}?
+--rwis-local? bool ean
augrment / nw. net wor ks/ nw:. net wor k/ nw. node/ nt: t erm nati on- poi nt
/[13t:13-term nation-point-attributes:
augrment / nw networ ks/ nw. network/nt:link/13t:13-1ink-attributes:

+--rw Sr
+--rw sid? ui nt 32
+--rw val ue-type? enuner ation
+--rwis-local? bool ean
+--ro is-part-of-set? bool ean
+--ro is-on-lan? bool ean
+--ro information-source? enuner ati on

+--ro information-source-state
+--ro credibility-preference? uintl6
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4. YANG Mbdul e

<CODE BEG NS> file "ietf-sr-topol ogy@017-10-30. yang"
nmodul e ietf-sr-topology {
yang-version 1.1;
nanespace "urn:ietf:paranms:xm :ns:yang:ietf-sr-topol ogy";
prefix "srt";

import ietf-network {

prefix "nw'

}

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

}

import ietf-13-unicast-topology {
prefix "I13t";

}

i mport ietf-segnent-routing-comon {
prefix "sr-cm";

}

organi zation "TBD";
contact "TBD';
description "L3 TE Topol ogy nodel ";

revision 2017-10-30 {
description "lInitial revision";
reference "TBD';

}

groupi ng sr-topol ogy-type {
description
"Identifies the SR topol ogy type.";
contai ner sr {
presence "I ndi ates SR Topol ogy";
description
"Its presence identifies the SR topol ogy type."
}
}

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

}
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augrment "/ nw networ ks/ nw. network/ I 3t: 1 3-topol ogy-attributes" {
when "../nw network-types/| 3t:I| 3-uni cast-topol ogy/sr" {
description "Augnment only for SR topol ogy.";
}
description "Augrment topology configuration”;
uses sr-topol ogy-attributes;

}

augrment "/ nw net wor ks/ nw. net wor k/ nw. node/ | 3t: | 3-node-attributes" {
when "../../nw network-types/| 3t: | 3-unicast-topol ogy/sr" {
description "Augrment only for SR topol ogy.";
}
description "Augment node configuration."”;
uses sr-node-attributes;

}

augrment "/ nw networ ks/ nw. net wor k/ nw: node/ | 3t: | 3-node-attributes”
+ "/[13t:prefix" {
when "../../../nw network-types/I3t:|3-unicast-topol ogy/sr" {
description "Augrment only for SR topol ogy.";
}
description "Augnment node prefix.";
uses sr-node-prefix-attributes;

}

augrment "/ nw net wor ks/ nw. net wor k/ nw. node/ nt:termnation-point/"
+ "1 3t:13-termnation-point-attributes” {
when "../../../nw network-types/| 3t: | 3-unicast-topol ogy/"
+ "SI"" {
description "Augnent only for SR topol ogy.";
}
description "Augnment term nation point configuration";
uses sr-tp-attributes;

}

augnment "/ nw networks/nw. network/nt:link/13t:13-1ink-attributes" {
when "../../nw network-types/|3t: 1| 3-unicast-topol ogy/sr" {
description "Augrment only for SR topol ogy.";
}

description "Augnment link configuration."”;
uses sr-link-attributes;
}

groupi ng sr-topol ogy-attributes {
description "SR topol ogy scope attributes.”
contai ner sr {
description
"Containing SR attributes.";
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uses sr-cmm: srgb-cfg;
Yy Il sr
} /] sr-topol ogy-attributes

groupi ng i nformati on-source-attributes {
description
"The attributes identifying source that has provided the
rel ated information, and the source credibility.";
| eaf information-source {
type enuneration {
enum "unknown" {
description "The source is unknown.";
}
enum "l ocal | y- confi gured" {
description "Configured entity.";
}
enum "ospfv2" {
description "OSPFv2.";
}
enum "ospfv3" {
description "OSPFv3.";
}
enum "isis" {
description "ISIS.";
}
enum "syst em processed" {
description "System processed entity.";

enum "ot her" {
description "Qther source."

}

config fal se
description
"I ndi cates the source of the information.";
}

contai ner information-source-state {
config fal se
description
"The container contains state attributes related to
the information source.";
| eaf credibility-preference {
type uint 16;
description
"The preference value to calculate the traffic
engi neering database credibility value used for
tie-break selection between different
i nformati on-source val ues.
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H gher value is nore preferable.”;

} // information-source-attributes

groupi ng sr-node-attributes {
description "SR node scope attributes.";
cont ai ner sr {
description
"Containing SR attributes.";
uses sr-cm: srgb-cfg;
uses sr-cm:srl b-cfg;
uses sr-cm: node-capabilities;
/1 Operational state data
uses i nformation-source-attributes;
Y Il sr
} /] sr-node-attributes

groupi ng sr-node-prefix-attributes {
description "Containing SR attributes for a prefix.";
cont ai ner sr {
presence "Presence indicates SR is enabled. ";
description
"Containing SR attributes for a prefix."
uses sr-cm: prefix-sid-attributes;
uses sr-cm: | ast - hop- behavi or;
| eaf is-local {
type bool ean;
description
""true' if the SIDis local.";

}
Yy Il sr
} /] sr-node-prefix-attributes

grouping sr-tp-attributes {
description "SR term nation point scope attributes";
} /] sr-tp-attributes

grouping sr-link-attributes {
description "SR link scope attributes";
contai ner sr {
description
"Containing SR attributes.";
l eaf sid {
type uint32;
description
"SID";
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uses sr-cm: si d-val ue-type;
| eaf is-local {
type bool ean;
description
"“"true’ if the SIDis local.";
}

| eaf is-part-of-set {
type bool ean;
config fal se;
description
""true' if the SIDis part of a set.";
}

| eaf is-on-lan {
type bool ean;
config fal se;
description
“"true' if on a lan.";
}

uses infornmation-source-attri butes;
Yy Il sr
} /] sr-link-attributes

}
<CODE ENDS>

5. | ANA Consi der ations

RFC Ed.: In this section, replace all occurrences of "XXXX wth the
actual RFC nunber (and renove this note).

Thi s docunent registers the follow ng nanespace URIs in the | ETF XM
registry [ RFC3688]:

URI: urn:ietf:parans: xm:ns:yang:ietf-sr-topol ogy
Regi strant Contact: The | ESG
XM.: NA, the requested URI is an XM. nanespace.

URI: urn:ietf:parans:xm:ns:yang:ietf-sr-topol ogy-state
Regi strant Contact: The | ESG
XM.: NA, the requested URI is an XM. nanespace.

This docunent registers the follow ng YANG nodul es in the YANG Modul e
Names registry [ RFC6020]:
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7.

7.

nane: i etf-sr-topol ogy

nanespace: urn:ietf:paranms: xm :ns:yang:ietf-sr-topol ogy
prefix: srt

ref erence: RFC XXXX

nane: ietf-sr-topol ogy-state

nanespace: urn:ietf:parans: xm :ns:yang:ietf-sr-topol ogy-state
prefix: srt-s

ref erence: RFC XXXX

Security Considerations

The configuration, state, action and notification data defined in
thi s docunent are designed to be accessed via the NETCONF protocol
[ RFC6241]. The data-nodel by itself does not create any security
i mplications. The security considerations for the NETCONF protocol
are applicable. The NETCONF protocol used for sending the data
supports authentication and encryption.

Ref erences
1. Nor mat i ve Ref erences

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997, <https://ww.rfc-
editor.org/info/rfc2119>.

[ RFC6241] Enns, R, Ed., Bjorklund, M, Ed., Schoenwael der, J., Ed.,
and A. Bierman, Ed., "Network Configuration Protocol
(NETCONF) ", RFC 6241, DA 10.17487/ RFC6241, June 2011,
<https://ww. rfc-editor.org/info/rfc6241>.

[ RFC7950] Bjorklund, M, Ed., "The YANG 1.1 Data Model i ng Language",
RFC 7950, DO 10. 17487/ RFC7950, August 2016,
<https://ww.rfc-editor.org/info/rfc7950>.

[I-D.ietf-netnod-revised-datastores]
Bj or kl und, M, Schoenwael der, J., Shafer, P., Watsen, K.,
and R WIlton, "Network Managenent Datastore
Architecture”, draft-ietf-netnod-revi sed-datastores-05
(work in progress), Cctober 2017.

Liu, et al. Expires May 3, 2018 [ Page 11]



Internet-Draft YANG SR TE Topol ogy Cct ober 2017

7.2. Informative References

[I-D.ietf-i2rs-yang-network-topo]
Cemm A, Mdved, J., Varga, R, Bahadur, N.,
Anant hakri shnan, H., and X. Liu, "A Data Mdel for Network
Topol ogi es", draft-ietf-i2rs-yang-network-topo-17 (work in
progress), COctober 2017.

[I-D.ietf-i2rs-yang-| 3-topol ogy]
Cemm A, Mdved, J., Varga, R, Liu, X,
Anant hakri shnan, H., and N. Bahadur, "A YANG Data Model
for Layer 3 Topol ogies", draft-ietf-i2rs-yang-
| 3-t opol ogy-12 (work in progress), Cctober 2017.

[I-D.ietf-teas-yang-te-topo]
Liu, X, Bryskin, I., Beeram V., Saad, T., Shah, H, and
O Dios, "YANG Data Model for TE Topol ogi es", draft-ietf-
t eas-yang-te-topo-12 (work in progress), July 2017.

[I-D.ietf-spring-sr-yang]
Litkowski, S., Qu, Y., Sarkar, P., and J. Tantsura, "YANG
Data Mbdel for Segnent Routing", draft-ietf-spring-sr-
yang- 07 (work in progress), July 2017.

Liu, et al. Expires May 3, 2018 [ Page 12]



I nt

App

A 1.

Liu

ernet-Draft YANG SR TE Topol ogy Cct ober 2017

endi x A. Conpani on YANG Model for Non-NVDA Conpliant | npl enentations

The YANG nodul e ietf-sr-topology defined in this docunent is designed
to be used in conjunction with inplenentations that support the

Net wor k Managenent Datastore Architecture (NVDA) defined in
[I-D.ietf-netnod-revised-datastores]. In order to allow

i mpl ementations to use the nodel even in cases when NVDA is not
supported, the follow ng conpani on nodul e, ietf-sr-topology-state, is
defined as state nodel, which mirrors the nodule ietf-sr-topol ogy
defined earlier in this docunent. However, all data nodes in the
conpani on nodul e are non-configurable, to represent the applied
configuration or the derived operational states.

The conpani on nodul e, ietf-sr-topol ogy-state, is redundant and SHOULD
NOT be supported by inplenentations that support NVDA.

As the structure of the conpanion nodule nmirrors that of the
coor espi ndi ng NVDA nodel, the YANG tree of the conpanion nodule is
not depicted separately.

SR Topol ogy State Mdul e

<CODE BEG NS> file "ietf-sr-topol ogy-state@017-10-30. yang"
modul e ietf-sr-topol ogy-state {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-sr-topol ogy-state”
prefix "srt-s";

i mport ietf-sr-topology {
prefix "srt";

}

import ietf-network-state {
prefix "nws"

}

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

}

import ietf-13-unicast-topol ogy-state {
prefix "I3t-s";

}

i mport ietf-segnent-routing-common {
prefix "sr-cm";

}

organi zation "TBD";
contact "TBD';
description "L3 TE Topol ogy nodel ";
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revision 2017-10-30 {
description "lInitial revision";
reference "TBD';

}

augrment "/ nw- s: net wor ks/ nw s: net wor k/ nw s: net wor k-t ypes/ "
+ "1 3t-s:|3-unicast-topol ogy" {
description
"Defines the SR topol ogy type."
uses srt:sr-topol ogy-type;

}

augrment "/ nw- s: net wor ks/ nw s: net wor k/ "
+ "1 3t-s:13-topol ogy-attributes" {
when "../nws: network-types/|3t-s:|3-unicast-topol ogy/sr" {
description "Augrment only for SR topol ogy.";
}
description "Augnent topol ogy configuration";
uses srt:sr-topol ogy-attributes;

}

augrment "/ nw- s: net wor ks/ nw s: net wor k/ nws: node/ "
+ "I 3t-s:|13-node-attributes" {
when "../../nws:network-types/|3t-s:| 3-unicast-topol ogy/sr" {
description "Augnent only for SR topol ogy.";
}
description "Augnment node configuration.”
uses srt:sr-node-attributes;

}

augrment "/ nw- s: net wor ks/ nw s: net wor k/ nws: node/ "
+ "1 3t-s:13-node-attributes/|3t-s:prefix" {
when "../../../nws:network-types/|3t-s:I|3-unicast-topol ogy/sr” {
description "Augrment only for SR topol ogy.";
}

description "Augnment node prefix.";
uses srt:sr-node-prefix-attributes;

}

augrment "/ nw- s: net wor ks/ nw s: net wor k/ nws: node/ "

+ "nt-s:termnation-point/"

+ "I 3t-s:13-term nation-point-attributes" {

when "../../../nws:network-types/|3t-s:I3-unicast-topol ogy/"
+ "sr" {
description "Augnment only for SR topol ogy.";

}

description "Augnment term nation point configuration";

uses srt:sr-tp-attributes;
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}

augrment "/ nw-s: networ ks/ nws: network/nt-s:1link/"
+ "I 3t-s:13-link-attributes" {
when "../../nws:network-types/|3t-s:| 3-unicast-topol ogy/sr" {
description "Augnent only for SR topol ogy.";
}
description "Augment link configuration."”;
uses srt:sr-link-attributes;

}

groupi ng sr-topol ogy-attributes {
description "SR topol ogy scope attributes.";
cont ai ner sr {
description
"Containing SR attributes.";
uses sr-cm: srgb-cfg;
Y} Il sr
} /] sr-topol ogy-attributes

}
<CODE ENDS>
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