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Abstract

Thi s docunent provides a YANG data nodel for the routing and
wavel engt h assi gnment (RWA) process in wavel ength switched opti cal
net wor ks (WBONs) .
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1. Introduction

Thi s docunent provides a YANG data nodel for the routing and

wavel engt h assi gnment (RWA) process in wavel ength switched optica
net works (WSONs). The YANG nodel described in this docunent is a
WSON t echnol ogy-speci fic Yang nodel based on the information nodel
devel oped in [RFC7446] and the two encoding drafts [ WSO\ Encode] and
[ Gen- Encode] that devel oped protocol independent encodi ngs based on
[ RFC7446] .
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What is not in scope of this docunent is both inpairment-aware WSON
and flex-grid.

2. Routing and Wavel engt h Assi gnnent | nformati onal Mbdel
The relevant information nodel in this docunent conprises

- Connectivity Matrix Mdel (Section 2.1)

- Resource Pool WMbdel (Section 2.2)

- Port Wavel ength Restriction (Section 2.3)

- Wavel ength Availability on Links (Section 2.4)

[Editor’s Note: This version covers the correspondi ng YANG dat a
nmodel for the first two sections (Sections 2.1 and 2.2) and | eaves
the YANG nodel for Sections 2.3 and 2.4 in the later version.]

Sections 2.1 - 2.4 rehashes key information nmodels from [ RFC7446]
to facilitate the devel opnent of the YANG nodel (Section 3).

2.1. Connectivity Matrix Mdel

The connectivity matrix (ConnectivityMatrix) represents either the
potential connectivity matrix for asymmetric switches (e.g. ROADMs
and such) or fixed connectivity for an asymetric device such as a
mul ti pl exer.

Note that nultiple connectivity matrices are allowed and the Node ID

woul d be an appropriate identifier for the node to point the
Connectivity matrix within the WSON RWA cont ext .

<Node_I nformati on> ::= <Node_| D> [<ConnectivityMatrix>...]
<ConnectivityMatrix> ::= <Matri x| D>

<ConnType>

<Matrix>
Wher e

<MatrixID>is a unique identifier for the matrix.

<ConnType> can be either 0 or 1 dependi ng upon whether the
connectivity is either fixed or swtched.
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<Matrix> represents the fixed or switched connectivity in that
Matrix(i, j) = 0 or 1 depending on whether input port i can connect
to output port j for one or nore wavel engths.

2.2. Resource Pool Model

Lee

A WEON node may include regenerators or wavel ength converters
arranged in a shared pool. As discussed in [RFC6163] this can
include Optical-Electronic-Optical (OEOQ based Wavel ength Divi sion
Mul tiplexing (WOM switches as well. There are a nunber of different
approaches used in the design of WDM swi tches contai ni ng regenerator
or converter pools. However, fromthe point of view of path

comput ation the foll owi ng need to be known:

1. The nodes that support regeneration or wavel ength conversion.
2. The accessibility and availability of a wavel ength converter to
convert froma given input wavel ength on a particul ar input port

to a desired output wavel ength on a particul ar output port.

3. Limtations on the types of signals that can be converted and the
conversions that can be perforned.

The follow ng Figures show resource pool architecture of WSON
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Note: Rb is a Resource Bl ock.

Figure 1 Schematic di agram of resource pool nodel.

Since resources tend to be packaged together in blocks of simlar
devices, e.g., on line cards or other types of nodules, the
fundamental unit of identifiable resource in this docunment is the
"resource bl ock". A resource block nmay contain one or nore
resources. Aresource is the smallest identifiable unit of
processing all ocation. One can group together resources into bl ocks
if they have sinilar characteristics relevant to the optical system
bei ng nodel ed, e.g., processing properties, accessibility, etc.

This leads to the followi ng formal high | evel nodel

<Node_Infornmation> ::= <Node_ | D>
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[ <ConnectivityMatrix>...]

[ <Resour cePool >]

Wher e
<Resour cePool > :: = <ResourceBl ockl nfo>. ..
[ <ResourceAccessibility>...]
[ <Resour ceWaveConstrai nts>. .. ]
[ <RBPool St at e>]
<ResourceAccessibility> ::= <Pool | nput Mat ri x>
<Pool Qut put Mat ri x>
<Resour ceWaveConstrai nt s> :: = <l nput WaveConst r ai nt s>
<Cut put Qut put WaveConst rai nt s>
<RBShar edAccessWaveAvai l abi lity> ::= [ <l nAvai |l abl eWavel engt hs>]
[ <Qut Avai | abl eWavel engt hs>]
<RBPool State> :: = <Resour ceBl ockl D>
<NunResour cesl nUse>
[ <RBShar edAccessWaveAvai | abi | ity>]
[ <RBPool St at e>]
<Resour ceBl ockl nfo> :: = <ResourceBl ockSet >
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[ <I nput Constr ai nt s>]
[ <Processi ngCapabi l i ti es>]
[ <Qut put Constrai nt s>]
Where <ResourceBl ockSet> is a list of resource block identifiers
with the sane characteristics. If this set is missing the
constraints are applied to the entire network el ement.
<l nput Constrai nts> ::= <Sharedl nput >
[<Optical InterfaceC assLi st >]
[ < i ent Si gnal Li st >]
<Processi ngCapabi lities> ::= [ <NunResour ces>]
[ <Regener ati onCapabilities>]
[ <Faul t Per f Mon>]
[ <Vendor Speci fi c>]
<Qut put Constrai nts> : = <Shar edQut put >
[ <Optical Interfaced assLi st >]
[ <C i ent Si gnal Li st >]

<Optical Interfaced assList> ::= <Opticallnterfaced ass> ..

<CientSignal List>:=[<GPID]..
1. Nunber of Resources within the bl ock
2. Regeneration capability
3. Fault and perfornmance nonitoring
4. Vendor Specific capability

Note that the code points for Fault and performance nonitoring and
vendor specific capability are subject to further study.
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2.3. Port Label Restriction Mdel

<Li nkl nfo> ::= <Linkl D>

[ <Admi ni strativeG oup>]

[ <InterfaceCapDesc>]

[ <Pr ot ection>]

[<SRLG>. . .]

[ <TrafficEngi neeri ngMetric>]

[ <Port Label Restriction>...]
Note that these additional link characteristics only applies to line
side ports of WDM system or add/drop ports pertaining to Resource
Pool (e.g., Regenerator or Wavel ength Converter Pool). The
adverti senent of input/output tributary ports is not intended here.
<Port Label Restriction> ::= <Matri x| D>

<Restriction paraneters |ist>

<Restriction paraneters list> ::=

<Label Set> ...

Wher e
MatrixID is the I D of the corresponding connectivity matri Xx.
Label Set is a conceptual set of |abels (wavel engths).

MaxNunmChannel s is the maxi mum nunber of channels that can be
sinul taneously used (relative to either a port or a matrix).

Li nkSet is a conceptual set of ports.
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. Wavel ength Availability on Links

In the previously presented information nodel there are a linited
nunber of information elenents that are dynanmic, i.e., subject to
change with subsequent establishnent and teardown of connections.
Dependi ng on the protocol used to convey this overall information
nmodel it may be possible to send this dynamic information separate
fromthe relatively larger anmount of static information needed to
characterize WSON' s and their network el ements.

<Dynami cLi nkl nfo> ::= <Linkl D>
<Avai | abl eLabel s>
[ <Shar edBackupLabel s>]

Avai |l abl eLabel s is a set of |abels (wavel engths) currently avail abl e
on the link. Gven this information and the port wavel ength
restrictions one can al so deternmi ne which wavel engths are currently
in use. This paraneter could potential be used with other
technol ogi es that GVWPLS currently covers or may cover in the future.

Shar edBackupLabel s is a set of |abels (wavel engths) currently used
for shared backup protection on the link. An exanple usage of this
information in a WSON setting is given in [Shared]. This paraneter
could potential be used with other technol ogies that GWLS currently
covers or may cover in the future
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YANG Model (Tree Structure)

January 2015

[Editor’s Note: This version did not make use of augnentation of

ot her nodul es. The augnentation of other nodules wll

be consi der ed

once ot her nodul es bei ng devel oped have been wel| established and

can be used as a basis of this nodul e.]

nmodul e: wson-t opol ogy
+--rw wson-t opol ogy
+--rw wson-topol ogy* [wson-topol ogy-i d]

+--rw wson-topol ogy-id wson-t opol ogy-i d
+--rw nanme? string
+--rw wson- node* [wson-node-i d]
+--rw wson-node-id wson- node-i d
+--rw wson-interface* [wson-interface-id]
| +--rwwson-interface-id I'i nkset - f or mat
| +--rw wavel engt h- avai | abl e- bi t map* ui nt 32
+--rw connectivity-matrix* [matrix-id]
| +--rwmatrix-id ui nt8
| +--rw device-type? devi cet ype
| +--rwdir? directionality
| +--rw fornmat I i nkset - f or mat
| +--rwnmatrix-interface* [in-port-id]
| +--rwin-port-id wson-interface-ref
| +--rw out-port-id wson-interface-ref
+--rw resource-pool * [resource-pool -id]
+--rw resource-pool -id ui nt 32
+--rw pool -state bool ean
+-rw matrix-interface* [in-port-id]
+--rwin-port-id wson-interface-ref
+--rw out-port-id wson-i nt erface-ref
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4. WSON- RWA YANG Model
<CODE BEG NS>

modul e wson-topol ogy {
namespace “"urn:ietf:paranms: xnl :ns:yang: wson-t opol ogy";

prefix wson;

inmport ietf-inet-types {
prefix inet;
}

organi zati on
"I ETF CCAMP Wor ki ng G oup";

cont act
"Editor: Young Lee <I|eeyoung@uawei.conp";

description
"This nodul e contains a collection of YANG definitions for
RWA WEON

Copyright (c) 2015 | 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
wi t hout nodification, is permtted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD

Li cense set forth in Section 4.c of the |ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info).";

revision 2015-03-05 {

description
"Initial revision.";
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reference
"RFC XXX: A Yang Data Mbdel for WSON Optical Networks ";

}

typedef wson-topol ogy-id {
type inet:uri;
description
"The WSON Topol ogy | D';

}

typedef wson-node-id {
type inet:ip-address;
description
"The WSON Node | D';

}

typedef devicetype {
type enuneration {
enum adm {
val ue 1;

description
"Device is ADM';

enum r oadm {
val ue 2;
description
"Device i s ROAMD OXC';
}
}

description
"device type: fixed (ADM or sw tched (ROADM OXC)";

}

typedef directionality {
type enuneration {
enum bidir {
val ue O0;
description
"bi-directional";
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}
enum i nput {
val ue 1;

description
"input direction";

enum out put {
val ue 2;
description
"out put direction";
}
}
description
"The directionality of link set”;

}

typedef |inkset-format {
type enuneration {
enum | i nk-1ocal -identifier{
val ue 1;
description

enum | ocal -i nterface-ipv4{
val ue 2;
description

enum | ocal -i nterface-ipv6{
val ue 3;
description

}
}

description

"l'inkset type; link local/ipv4/ipv6";

}

typedef wson-interface-ref {
type leafref {
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pat h "/wson-topol ogy/ wson-t opol ogy/ wson- node/ " +
"wson-interface/wson-interface-id";
}
description
"This type is used by data nodels that need to
reference WBON i nterface.";

}

cont ai ner wson-topol ogy {
description
"TBD';
list wson-topol ogy {
key "wson-topol ogy-id";
description
"The WSON Topol ogy";
| eaf wson-topol ogy-id {
type wson-topol ogy-i d;
description
"The WSON Topol ogy ldentifier";

| eaf nane {
type string;
description
"TBD";
}

list wson-node {
key "wson-node-id";
description
"The WSON node";
| eaf wson-node-id {
type wson-node-i d;
description
"The WSON Node | D';

}

list wson-interface {
key "wson-interface-id";
description
"The list of WSON Interface";
| eaf wson-interface-id {
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type linkset-format;
description

"TBD";
}
| eaf-1ist wavel engt h-avail abl e-bitmap {
type uint32;
description
"The list of avail abl e channels, correpondi ng
to the bitrmap in the info nodel.";
}

}

list connectivity-matrix {
key "matrix-id";
description
"connectivity-matri x of WSON node"
ref erence
"based on draft-ietf-ccanp-general-constraint-
encode”;
leaf matrix-id {
type uint8;
description
"matrix identifier";

}

| eaf device-type {

type devicetype

description
"device type: fixed (ADM or switched
( ROADM OXC) ";

}
leaf dir {
type directionality;
description
"bi-directionality or input or output
of link set";

| eaf format {

type linkset-format;
description
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"format of identifier",;
}
list matrix-interface {
key "in-port-id";

description
"matri x-interface describes input-ports
and out-ports around a connectivity
matrix";

| eaf in-port-id {
type wson-interface-ref;
description
"The reference to in-port";

}

| eaf out-port-id {
type wson-interface-ref;
description
"The reference to out-port";

}
}
list resource-pool {
key "resource-pool -id";
description
"The resource pool list";

| eaf resource-pool-id {
type uint32;
description
"The resource pool ID'

| eaf pool -state {

type bool ean;

description

"TRUE is state UP; FALSE is state down";

}
list matrix-interface {

key "in-port-id";

description
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"pool is described as matrix-interface
with input-ports and output-ports
around t he pool ";
| eaf in-port-id {
type wson-interface-ref;
description
"The reference to in-interface"

| eaf out-port-id {
type wson-interface-ref;
description
"The reference to out-interface"

}
}
<CODE ENDS>

5. Security Considerations

TDB
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TDB
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