CCAMP Wor ki ng Group J.E. Lopez de Vergara

Internet Draft Uni ver si dad Aut ononma de Madri d
I ntended status: Standards Track Dani el Perdices
Expires: January 3, 2018 Naudit HPCN

V. Lopez

O Gonzal ez de Dios
Tel efoni ca | +D/ GCTO

D. King

Lancaster University
Y. Lee

Huawei

G @&linberti

Ci sco Photonics Srl
July 3, 2017

YANG data nodel for Flexi-Gid Optical Networks
draft-vergara-ccanp-flexigrid-yang-05.txt

Status of this Meno

This Internet-Draft is submitted in full conformance with the

provi sions of BCP 78 and BCP 79. This document may not be nodifi ed,
and derivative works of it nmay not be created, except to publish it
as an RFC and to translate it into | anguages ot her than English.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF), its areas, and its working groups. Note that
ot her groups may al so distribute working docunents as Internet-
Drafts.

Internet-Drafts are draft docunments valid for a nmaxi num of six

nmont hs and nay be updated, replaced, or obsol eted by other docunents
at any tine. It is inappropriate to use Internet-Drafts as
reference material or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww.ietf.org/ietf/lid-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow htm

This Internet-Draft will expire on January 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
publication of this docunent. Please review these docunents

Lopez de Vergara, et al. Expi res January 3, 2018 [ Page 1]



I nternet-Draft A YANG data nodel for Flexi-Gid July 2017
carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunent nust include Sinplified BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout
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Abst r act

Thi s docunent defines a YANG nodel for managing flexi-grid optica
Net wor ks. The nodel described in this document defines a flexi-grid
traffic engineering database. A conplementary nodule is referenced
to detail the flexi-grid media channels.

This nodul e i s grounded on other defined YANG abstract nodels.
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1. Introduction

Internet-based traffic is dramatically increasing every year
Moreover, such traffic is al so beconm ng nore dynam c. Thus,
transport networks need to evolve fromcurrent DWM systens towards

el astic optical

net wor ks, based on flexi-grid transm ssion and

swi tching technol ogi es [ RFC7698]. This technol ogy ains at increasing
both transport network scalability and flexibility, allow ng the
optim zation of bandw dth usage.
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This docunent presents a YANG nodel for flexi-grid objects in the
dynani ¢ optical network, including the nodes, transponders and |inks
bet ween them as well as how such |inks interconnect nodes and
transponders.

The YANG nodel for flexi-grid networks allows the representation of
the flexi-grid optical |layer of a network, conbined with the
under | yi ng physical |ayer

This docunent identifies the flexi-grid conponents, paraneters and
their values, characterizes the features and the performances of the
flexi-grid elements. An application exanple is provided towards the
end of the docunment to better understand their utility.

2. Conventions used in this docunent

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

In this docunment, these words will appear with that interpretation
only when in ALL CAPS. Lower case uses of these words are not to be
interpreted as carrying RFC- 2119 significance.

In this docunent, the characters ">>" preceding an indented |ine(s)
i ndi cates a conpliance requirenent statenent using the key words
|listed above. This convention aids reviewers in quickly identifying
or finding the explicit conpliance requirenents of this RFC

3. Flexi-grid network topol ogy nodel overview

YANG i s a data nodeling | anguage used to nodel configuration data
mani pul ated by the NETCONF protocol. Several YANG nodel s have al ready
been specified for network configurations. For instance, the work in
[I-D.draft-ietf-i2rs-yang-network-topo] has proposed a generic YANG
nmodel for network/service topol ogies and inventories. The work in
[I-D.draft-ietf-teas-yang-te-topo] presents a data nodel to
represent, retrieve and nmani pulate Traffic Engineering (TE)
Topol ogi es. These nodel s serve as base nodel s that other technol ogy
specific nodel s can augnent. A YANG nodel has al so been proposed in
[1-D.draft-dharini-ccanp-dwdmif-yang] to manage singl e channe
optical interface paraneters of DWM applications, and in
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[I-D.draft-ietf-ccanp-wson-yang] anot her nodel has been specified for
the routing and wavel engt h assi gnnent TE topol ogy in wavel ength
swi tched optical networks (WSONs). None of them are specific for
flexi-grid technol ogy.

Then, as stated before, we propose a nodel to describe a flexi-grid
topology that is split in tw YANG sub-nodul es:

0 Flexi-grid-TED: In order to be conpatible with existing
proposal s, we augnent the definitions contained in
[I-D.draft-ietf-i2rs-yang-network-topo] and
[I-D.draft-ietf-teas-yang-te-topo], by defining the different
el ements we can find in a flexi-grid network: a node, a transponder
and a link. For that, each of those elements is defined as a
contai ner that includes a group of attributes. References to the
el ements are provided to be later used in the definition of a
medi a channel . It also includes the data types for the type of
nmodul ation, the flexi-grid technol ogy, the FEC, etc.

0 Medi a-channel : This nodul e defines the whole path froma source
transponder to the destination through a nunber of internediate
nodes and links. For this, it takes the information defined before
inthe flexi-grid TED. This nodule is described in
[ID.draft-vergara-ccanp-fl exigrid-nedi a- channel - yang]

The follow ng section provides a detailed view of the first nodul e.

4. Main building blocks of the Flexi-grid TED
This section details the defined YANG nodule. It is listed belowin

section 6.

The description of the three nmain conmponents, flexi-grid-node,
flexi-grid-transponder and flexi-grid-link is provided bel ow.
flexi-grid-sliceable-transponders are al so defi ned.

<fl exi-grid-node> ::= <config> <state>

<flexi-grid-node> This elenent designates a node in the
net wor k.

<config> ::= <flexi-grid-node-attributes-config>
<config>: Contains the configuration of a node.
<flexi-grid-node-attributes-config> ::= <list-interface>
<connectivity_matrix>
<flexi-grid-node-attributes-config> Contains all the

attributes related to the node configuration, such as
its interfaces or its managenent addresses.
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<list-interface> ::= <nanme> <port-nunber >
<i nput - port > <out put - port> <descri ption>
<interface-type>
[ <nunbered-interface> / <unnunbered-interface>]

<list-interface> The list containing all the
informati on of the interfaces.

<nanme>. Deternines the interface nane.
<port-numnber>: Port nunmber of the interface.

<i nput - port>: Bool ean val ue that defines
whet her the interface is input or not.

<out put - port>: Bool ean val ue that defines
whet her the interface is output or not.

<description>: Description of the usage of
the interface.

<interface-type>: Deternmines if the interface
i s nunbered or unnunbered.

<nunbered-interface> ::= <n-i-ip-address>
<nunbered-interface> An interface with
its own | P address.

<n-i-ip-address> Only available if
<interface-type> is "nunbered-interface"
Determ nes the | P address of the interface.

<unnunber ed-interface> ::= <u-i-ip-address>
<l abel >
<unnunbered-interface>: A interface that
needs a | abel to be unique.

<u-i-ip-address>. Only available if
<interface-type> is "nunbered-interface".
Determ nes the node | P address, which with
the | abel defines the interface.

<l abel >; Label that determ nes the
interface, joint with the node |IP address.

<connectivity-matri x> ::= <connections>

<connectivity-matrix>: Determ nes whether a
connection port in/port out exists.

<connections> ::= <input-port-id>
<out put-port-id>
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<fl exi-grid-transponder> ::= <transponder-type> <confi g> <state>

<flexi-grid-transponder>: This item designates a transponder

of a node.

<config> ::= <flexi-grid-transponder-attributes-config>
<config>: Contains the configuration of a transponder

<fl exi-grid-transponder-attributes-config> ::=
<avai | abl e- oper ati onal - nnde> <oper ati onal - nrode>

<flexi-grid-transponder-attributes>: Contains all the
attributes related to the transponder.

<avai |l abl e-operational -node>: It provides a list of the
operational nodes avail able at this transponder

<operational -node>: Determ nes the type of operationa
nmode in use

<state> ::= <flexi-grid-transponder-attributes-config>
<fl exi-grid-transponder-attributes-state>

<state>: Contains the state of a transponder
<flexi-grid-transponder-attributes-config> See above.

<flexi-grid-transponder-attributes-state> Contains the
state of a transponder.

<link> ::= <config> <state>
<link>: This el ement describes all the information of a link
<config> ::= <flexi-grid-link-attributes-config>

<config>: Contains the configuration of a link
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<flexi-grid-link-attributes-config> ::= <technol ogy-type>
<avail abl e-1 abel -fl exi -grid> <N-nmax> <base-frequency>
<nomi nal - central -frequency-granul arity>
<sl ot-wi dth-granul arity>

<state> :

<flexi-grid-link-attributes> Contains all the
attributes related to the link, such as its unique id,
its Nvalue, its latency, etc.

<link-id>: Unique id of the link

<avail abl e-1 abel -flexi-grid> Array of bits that
determnes, with each bit, the availability of each
interface for flexi-grid technol ogy.

<N-max>: The max value of Nin this Iink, being N
t he nunber of slots.

<base-frequency>: The default central frequency
used in the link.

<nomi nal -central -frequency-granularity> It is the
spaci ng between all owed nomi nal central frequencies
and it is set to 6.25 Gz (note: sonetinmes referred
to as 0.00625 THz).

<slot-width-granularity> 12.5 GHz, as defined
in G694.1
= <flexi-grid-link-attributes-config>

<flexi-grid-link-attributes-state>

<state>: Contains the state of a link

<flexi-grid-link-attributes-config> See above.

<flexi-grid-link-attributes-state>: Contains all the

t he

4.1. Formal

information related to the state of a |link

Synt ax

The previous syntax specification uses the augmented Backus- Naur
Form (BNF) as described in [RFC5234].
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5.

Exanpl e of use

In order to explain how this nodel is used, we provide the follow ng

exanpl e. An optical network usually has nultiple transponders,
swi tches (nodes) and |inks between them Figure 1 shows a sinple
topol ogy, where two physical paths interconnect two optica
transponders.

Medi a channel

< >
Pat h x
Qo mmm e e e e e e e e e e e e e e e e e em e oo >
Fom e o - + Fom e o - +
Link 1 |Flexi-grid| Link 2 |Flexi-grid| Link 3
e node |<-------- >| node |<---.
I I B I I C I I
| S + S + |
% %
I \ I \
[ Flexi-grid \ [ Flexi-grid \
| transponder | | transponder |
\ A / \ E /
L / L /
AN AN
| NESRREEEEE + |
| Li nk 4 | Fl exi-grid| Link 5 |
B >| node [ <-----m-m--- '
I D I
Fomm e e e o - +
Qo m e e e e e e e e e e e e e e e e e e e e e e e e e mm e e e o oo >
Path y

Figure 1. Topol ogy exanpl e.

In order to configure a nedia channel to interconnect transponders A
and E, first of all we have to populate the flexi-grid TED YANG node

with all elenents in the network

1. W define the transponders A and E, including their FEC type, if
enabl ed, and nodul ati on type. W al so provide node identifiers
and addresses for the transponders, as well as interfaces
included in the transponders. Sliceable transponders can al so be
defined if needed.

2. W do the sane for the nodes B, C and D, providing their
identifiers, addresses and interfaces, as well as the interna
connectivity matrix between interfaces.

3. Then, we also define the links 1 to 5 that interconnect nodes and

transponders, indicating which flexi-grid | abels are avail abl e.

O her information, such as the slot frequency and granularity are

al so provi ded.
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Next, we can configure the nmedia channel fromthe infornmation we
have stored in the flexi-grid TED, by querying which elenents are
avai | abl e, and pl anning the resources that have to be provided on
each situation. Note that every elenent in the flexi-grid TED has a
reference, and this is the way in which they are called in the nmedia
channel . W refer to
[1-D. draft-vergara-ccanp-flexigrid-nmedi a-channel -yang] to conpl ete
this exanple.

6. Flexi-grid TED YANG Mode
6.1. Yang Model - Tree Structure
modul e: ietf-flexi-grid-topology
augrment /nd-s: networks/ nd-s: networ k/ nd-s: node/tet-s:te/

tet-s:te-node-attri butes:
+--ro interfaces* [nane]

+--ro nane string
+--ro port-nunber? ui nt 32
+--ro input-port? bool ean
+--ro output-port? bool ean
+--ro description? string
+--ro type? i nterface-type
+--ro nunbered-interface
| +--ro n-i-ip-address? i net:ip-address
+--ro unnunbered-interface
+--ro0 u-i-ip-address? i net:ip-address
+--ro | abel ? ui nt 32

flexi-grid-connectivity-matrix-attributes
augrment /nd: net wor ks/ nd: net wor k/ nd: node/ tet:te/
tet:te-node-attributes/tet:connectivity-matrices/
tet:connectivity-matrix:
+--rw connections* [input-port-id]
+--rwinput-port-id flexi-grid-node-port-ref
+--rw out put-port-id? flexi-grid-node-port-ref
flexi-grid-connectivity-matrix-attributes
augrment /nd-s: networks/ nd-s: networ k/ nd-s: node/tet-s:te/
tet-s:te-node-attributes/tet-s:connectivity-matrices/
tet-s:connectivity-matrix:
+--ro connections* [input-port-id]
+--ro input-port-id flexi-grid-node-port-ref
+--ro output-port-id? flexi-grid-node-port-ref
flexi-grid-transponder
augrment /nd: net wor ks/ nd: net wor k/ nd: node/ tet:te/
tet:tunnel -ternination-point:
+--rw avai |l abl e- oper ati onal - nrode* oper ati onal - nrode
+--rw oper ati onal - node? oper at i onal - node
flexi-grid-transponder
augrment /nd-s: networks/ nd-s: networ k/ nd-s: node/tet-s:te/
tet-s:tunnel -termnation-point:
+--ro avail abl e- oper ati onal - node* oper ati onal - node
+--ro operational - node? oper ati onal - nrode
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A 2. YANG Mbdel - Code

<CCODE BEG@ NS> file "ietf-flexi-grid-ted@017-07-03. yang"
modul e ietf-flexi-grid-ted {
yang-version 1.1;

nanespace "urn:ietf:parans:xm:ns:yang:ietf-flexi-grid-ted"
prefix "fg-ted";

import ietf-network {
prefix "nd";
}
import ietf-network-state {
prefix "nd-s";
}
i mport ietf-network-topology {
prefix "I nk";
}
i mport ietf-network-topol ogy-state {
prefix "I nk-s";
}
import ietf-te-topology {
prefix "tet";
}
import ietf-te-topology-state {
prefix "tet-s";
}
inmport ietf-inet-types {
prefix "inet";
}

organi zati on
"I ETF CCAMP Wor ki ng Group";

cont act
"Editor: Jorge Lopez de Vergara
<jorge. | opez_vergara@am es>"
description
"This nodul e contains a collection of YANG definitions for
a Flexi-Gid Traffic Engineering Database (TED).

Copyright (c) 2017 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.
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Redi stribution and use in source and binary forns, with or
wi thout nodification, is pernitted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD
Li cense set forth in Section 4.c of the I|ETF Trust’s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info)."

revision 2017-07-03 {
description
"version 5.";

ref erence
"RFC XXX: A Yang Data Mdel for
Flexi-Grid Optical Networks ";

/*
Typedefs
*/

typedef operational - node {
type string;
description
"Vendor - speci fic node that guarantees interoperability.
It nmust be an string with the follow ng fornat:
B-DScWytz(v) where all these attributes are confornant
to the I TUT reconendati on"
reference "I TU-T G 698.2 (11/2009) Section 5.3";

}

typedef interface-type {
type enuneration {
enum nunber ed-i nterface {
description "The interface is nunbered";
}

enum unnunbered-interface {
description "The interface is unnunbered";
}
}

description
"Enuneration that defines if an interface is nunbered or
unnunber ed”;
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/*

Typedef related to references
*/

typedef flexi-grid-link-ref {

type leafref {
pat h
"/ nd: net wor ks/ nd: networ k/ | nk: i nk/ | nk: link-id";

}

description
"This type is used by data nodels that need to reference
a flexi-grid optical link.";

}

typedef flexi-grid-node-port-ref {

type leafref {
pat h "/ nd: net wor ks/ nd: net wor k/ nd: node/tet:te/"
+"tet:te-node-attributes/fg-ted:interfaces/”
+"fg-ted: port-nunber”;

}

description
"This type is used by data nodels that need to reference
a flexi-grid port.";

}

typedef flexi-grid-transponder-ref {

type leafref {
path "/ nd: networ ks/ nd: networ k/ nd: node/ tet:te/"+
"tet:tunnel -term nation-point/tet:tunnel-tp-id";

}

description
"This type is used by data nodels that need to reference
a trasponder.";

/*
Groupi ngs of attributes
*/
groupi ng flexi-grid-network-type {
contai ner flexi-grid-network {
presence "indicates a flexi-grid optical network";
description "flexi-grid optical network";
}
description "If present, it indicates a flexi-grid
optical TED network";
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grouping flexi-grid-node-attributes {
description "Set of attributes of an optical node.";

list interfaces {
key "nane";
uni que "port-nunber”; // TODO Puerto y TP ID
description "List of interfaces contained in the node";

| eaf nane {
type string;
description "Interface nane";
}
| eaf port-nunber {
type uint32;
description "Nunber of the port used by the interface";
}

| eaf input-port {
type bool ean;
description "Deternmines if the port is an input port";

| eaf output-port {
type bool ean;
description
"Determines if the port is an output port";

| eaf description {
type string;
description "Description of the interface";

}
| eaf type {

type interface-type

description "Deternmines the type of the interface";
}

cont ai ner nunbered-interface {
when "../fg-ted:type =
"nunbered-interface " {
description
"If the interface is a nunbered interface"
}
description "Container that defines an numbered
interface with an i p-address”
| eaf n-i-ip-address{
type inet:ip-address;
description "I P address of the nunbered interface";

}
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cont ai ner unnunbered-interface {
when "../fg-ted:type =
"unnunbered-interface " {
description
"If the interface is an unnunbered interface"
}

description "Container that defines an unnunbered
interface with an ip-address and a | abel"
| eaf u-i-ip-address{

type inet:ip-address;

description "I P address of the interface";

| eaf |abel {
type uint32;
description "Nunber as |abel for the interface";

}
}
}
}
grouping flexi-grid-link-attributes {
description "Set of attributes of an optical |ink";
leaf-1ist available-label-flexi-grid {
type bits {
bit is-avail abl e{
description "Set to 1 when it is avail able";
}
}
description
"Array of bits that deternines whether a spectra
slot is available or not.";
}
| eaf N-nmax {
type int32;
description "Muxi num nunber of channels avail able.”
}

| eaf base-frequency {
type deci mal 64 {
fraction-digits 5;

}

units THz;

defaul t 193. 1;

description "Default central frequency";
reference "rfc7698";

}
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| eaf nom nal -central -frequency-granularity {
type deci nmal 64 {
fraction-digits 5;
}

units GHz;

default 6. 25;

description
"It is the spacing between allowed nomi nal centra
frequencies and it is set to 6.25 GHz";

reference "rfc7698";

}

| eaf slot-width-granularity {
type deci nal 64 {
fraction-digits 5;

}

units GHz;

default 12.5;

description "M ni num space between sl ot wi dths"
reference "rfc7698";

}

grouping flexi-grid-transponder-attributes {
description "Configuration of an optical transponder”;
//TODO Val i date attributes
| eaf -1ist avail abl e- operati onal - node {
type operational - node
description "List of all vendor-specific supported
nmode identifiers”

}

| eaf operational - node {
type operational - node
description "Vendor-specific node identifier";
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grouping flexi-grid-connectivity-matrix-attributes {
description "Connectivity nmatrix between the input and
out put ports";
list connections {
key "input-port-id";
| eaf input-port-id {
type flexi-grid-node-port-ref;
description "ldentifier of the input port";

| eaf output-port-id {
type flexi-grid-node-port-ref;
description "ldentifier of the output port";
}
description "List of connections between input and
out put ports";

}

/*
Augnment s

*/

augrment "/ nd: networ ks/ nd: net wor k/ nd: net wor k-t ypes" {
uses flexi-grid-network-type;
description "Augment network-types including flexi-grid
t opol ogy";

}

augrment "/ nd-s: networ ks/ nd-s: net wor k/ nd-s: network-types" {
uses flexi-grid-network-type;
description "Augment network-types including flexi-grid
t opol ogy";

augrment "/ nd: networks/ nd: network/Ink:link/tet:te" +
"/tet:te-link-attributes" {
when "/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/
fg-ted:flexi-grid-network" {
description "Augnment only for Flexigrid network.";
}

description "Augnent link configuration";
uses flexi-grid-link-attributes;

}

augrment "/ nd-s:networks/nd-s: network/Ink-s:link/tet-s:te" +
"/tet-s:te-link-attributes" {
when "/ nd-s: net wor ks/ nd- s: net wor k/ nd-s: net wor k-t ypes/
fg-ted:flexi-grid-network" {
description "Augnment only for Flexigrid network.";
}

description "Augnent link state";
uses flexi-grid-link-attributes;

}
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augnment "/ nd: networ ks/ nd: net wor k/ nd: node/tet:te" +
"/tet:te-node-attributes" {

when "/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/
fg-ted:flexi-grid-network" {
description "Augrment only for Flexigrid network.";

uses flexi-grid-node-attributes;
description "Augrment node config with flexi-grid attributes"

}

augrment "/ nd-s:networ ks/ nd-s: network/ nd-s: node/tet-s:te" +
"/tet-s:te-node-attributes” {
when "/ nd-s: net wor ks/ nd-s: net wor k/ nd-s: net wor k-t ypes/
fg-ted: flexi-grid-network" {
description "Augment only for Flexigrid network.";
}

uses flexi-grid-node-attributes;
description "Augnment node state with flexi-grid attributes”

augnent "/ nd: networ ks/ nd: network/ nd: node/tet:te"+

"/tet:te-node-attributes/tet:connectivity-matrices/"+
"tet:connectivity-matrix" {
when "/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/
fg-ted:flexi-grid-network" {
description "Augrment only for Flexigrid network.";
}

uses flexi-grid-connectivity-matrix-attributes;
description "Augnment node connectivity-matrix for node config"

}

augnent "/ nd-s: networks/nd-s: network/nd-s: node/tet-s:te"+
"/tet-s:te-node-attributes/tet-s:connectivity-matrices/"+
"tet-s:connectivity-matrix" {
when "/ nd-s: net wor ks/ nd-s: net wor k/ nd- s: net wor k-t ypes/
fg-ted:flexi-grid-network"{
description "Augrment only for Flexigrid network.";
}

uses flexi-grid-connectivity-matrix-attributes;
description "Augnment node connectivity-nmatrix for node config";

}

Lopez de Vergara, et al. Expi res January 3, 2018 [ Page 17]



I nternet-Draft A YANG data nodel for Flexi-Gid July 2017
augrment "/ nd: net wor ks/ nd: net wor k/ nd: node/tet:te"+
"/tet:tunnel-termnation-point" {
when "/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/
fg-ted:flexi-grid-network"{
description "Augrment only for Flexigrid network.";

uses flexi-grid-transponder-attributes;
description "Augrment node state with transponder attri butes"”

}

augrment "/ nd-s: networ ks/ nd-s: network/ nd-s: node/tet-s:te"+
"/tet-s:tunnel-term nation-point” {
when "/ nd-s: net wor ks/ nd-s: net wor k/ nd-s: net wor k-t ypes/
fg-ted: flexi-grid-network"{
description "Augment only for Flexigrid network.";
}

uses flexi-grid-transponder-attributes;
description "Augnment node state with transponder attri butes”

<CODE ENDS>
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A 3. License

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

Redi stribution and use in source and binary forns, with or wthout
nodi fication, are permtted provided that the followi ng conditions
are met:

0 Redistributions of source code nust retain the above copyright
notice, this list of conditions and the follow ng disclainer.

0 Redistributions in binary form nust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclainer in
t he documentation and/or other materials provided with the
di stribution.

0 Neither the nanme of Internet Society, |ETF or I ETF Trust, nor the
nanes of specific contributors, nmay be used to endorse or pronote
products derived fromthis software w thout specific prior
witten pernission

TH' S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS |I'S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS
FOR A PARTI CULAR PURPCSE ARE DI SCLAI MED. I N NO EVENT SHALL THE
COPYRI GHT OANER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
| NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG
BUT NOT LI M TED TO, PROCUREMENT OF SUBSTI TUTE GOCDS OR SERVI CES;
LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER
CAUSED AND ON ANY THECRY OF LI ABILITY, WHETHER | N CONTRACT, STRICT
LI ABI LI TY, OR TORT (| NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SING I N
ANY WAY QUT OF THE USE OF TH S SOFTWARE, EVEN | F ADVI SED OF THE
POSSI Bl LI TY OF SUCH DAMAGE
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7. Security Considerations

The transport protocol used for sending the managed informati on MJST
support authenticati on and SHOULD support encryption

The defined data-nodel by itself does not create any security
i nplications.

8. | ANA Consi derations
The nanespace used in the defined nodels is currently based on the
METRO- HAUL project URI. Future versions of this docunent could

register a URI in the |ETF XM. registry [RFC3688], as well as in the
YANG Modul e Nanes registry [ RFC6020].
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