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1. Introduction

Thi s docunment provides a YANG data nodel for the routing and wavel ength assig
nnE?EMA) Traffic Engineering (TE) topology in wavel ength switched optical networ
k% (WSONs). The YANG nodel described in this docunent is a WSON technol ogy- spec
fICYang nmodel based on the information nodel devel oped in [RFC7446] and the two

encodi ng docunents [ RFC7581] and [ RFC7579] that devel oped protocol independen
t encodi ngs based on [ RFC7446]. This docunent augnents the generic TE topol ogy
dra{%E—TCPq.

What is not in scope of this docunent is both inpairnent-aware WSON and fl ex-
grid.
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2. Routing and Wavel engt h Assi gnnment | nformati onal Mbdel
The relevant information nodel in this docunent conprises

- Connectivity Matrix Mdel (Section 2.1)

- Resource Pool Model (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 data nodel for the
first two sections (Sections 2.1 and 2.2) and | eaves the YANG nodel for Secti
ons

2.3 and 2.4 in the later version.]

Sections 2.1 - 2.4 rehashes key information nodels from[RWA-Info] to facilit
ate

t he devel opment 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 asymmetric device such as a nultipl exer.

Note that nultiple connectivity matrices are allowed and the Node_ I D woul d be
an

appropriate identifier for the node to point the Connectivity matrix withint
he

WEON 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 ei
t her

fixed or switched.

<Matri x> represents the fixed or switched connectivity in that Matrix(i, j) =
0 or

1 dependi ng on whether input port i can connect to output port j for one or m
ore

wavel engt hs.
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2.2. Resource Pool Model

A WSON node may include regenerators or wavel ength converters arranged in a s

har ed

pool . As discussed in [RFC6163] this can include Optical -El ectronic-Optical (
CGEOQ

based Wavel ength Division Miultiplexing (WOM switches as well. There are a nu
nmber

of different approaches used in the design of WM swi tches contai ni ng regener

at or
or converter pools. However, fromthe point of view of path conputation 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 fr
om a
gi ven input wavel ength on a particular 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 convers

ons
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 diagram of resource pool nodel.

Since resources tend to be packaged together in blocks of sinilar devices, e.
9.,

on line cards or other types of nodules, the fundamental unit of identifiable

resource in this docunment is the "resource block". A resource block may conta
in

one or nore resources. Aresource is the snmallest identifiable unit of proces
si ng

al | ocati on. One can group together resources into blocks if they have sinilar

characteristics relevant to the optical system being nodel ed, e.g., processin

properties, accessibility, etc.
This leads to the following formal high | evel nodel
<Node_I nformati on> ::= <Node_| D>

[ <ConnectivityMatrix>...]
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[ <Resour cePool >]
\Wher e
<Resour cePool > :: = <Resour ceBl ockl nfo>. ..
[ <ResourceAccessibility>...]
[ <Resour ceVaveConstrai nts>. . .|

[ <RBPool St at e>]

<ResourceAccessi bility> ::= <Pool | nput Matri x>

<Pool Qut put Mat ri x>

<Resour ceWaveConstrai nt s> :: = <l nput WaveConst r ai nt s>

<Cut put Qut put WaveConstrai nt s>

<RBShar edAccessWaveAvai l abi lity> ::= [ <l nAvai |l abl eWavel engt hs>]

[ <Cut Avai | abl eWavel engt hs>]

<RBPool State> :: = <Resour ceBl ockl D>
<NunResour cesl nUse>
[ <RBShar edAccessWaveAvai | abi lity>]

[ <RBPool St at e>]

<Resour ceBl ockl nfo> :: = <Resour ceBl ockSet >

[ <I nput Constrai nt s>]
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[ <ProcessingCapabilities>]
[ <Qut put Constr ai nt s>]
Where <ResourceBl ockSet> is a |list of resource block identifiers with the sa

ne
characteristics. If this set is nmissing the constraints are applied to the en

tire
network el enent.
<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 InterfaceC assLi st >]
[ <C i ent Si gnal Li st >]

<Optical InterfaceC assList> ::= <Optical InterfaceC 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 Mde
<Li nkl nfo> ::= <Linkl D>
[ <Admi ni strativeG oup>]
[ <InterfaceCapDesc>]
[ <Protection>]
[<SRLG>. . .]
[ <TrafficEngi neeri ngMetric>]
[ <PortLabel Restriction>...]
Note that these additional link characteristics only applies to |line side por
' &LM system or add/drop ports pertaining to Resource Pool (e.g., Regenerator o
r. Wavel ength Converter Pool). The advertisenment of input/output tributary ports
Isnot i ntended 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).
MaxNuntChannel s i s the maxi mum nunber of channels that can be sinultaneously
used(relative to either a port or a matrix).
Li nkSet is a conceptual set of ports.

2. 4. Wavel ength Availability on Links

In the previously presented information nodel there are a linmited nunber of
informati on el enents that are dynamic, i.e., subject to change with subsequen

establ i shnent and teardown of connections. Depending on the protocol used to
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convey this overall information nodel it may be possible to send this dynamc
i nformati on separate fromthe relatively |arger anpbunt of static information
needed to characterize WSON' s and their network el enents.

<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 able on the |
| nFG ven this informati on and the port wavel ength restrictions one can al so dete
rm\?\ﬁich wavel engths are currently in use. This parameter could potential be use
‘ with other technol ogies that GWLS currently covers or may cover in the futur
e.

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 oth
er

technol ogi es that GWPLS currently covers or nmay cover in the future.

3. YANG Model (Tree Structure)
(Editor’s Note: This version is based on the augnmentation of draft-ietf-teas-

yang-
te-topo [ TE-TOPQ .)

nmodul e: ietf-wson-topol ogy
augnment /tet:te-topol ogi es/tet:topology/tet:topol ogy-types/tet:te-topology:
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+--rw wson-t opol ogy
augrment /tet:te-topol ogies/tet:topol ogy/tet:node/tet:te-node-
attributes/tet:connectivity-matrix:

+--rw wson-matri x

+--rw devi ce-type? devi cet ype

+-rwdir? directionality

+--rw matrix-interface* [in-port-id]
+--rwin-port-id wson-interface-ref

+--rw out-port-id? wson-i nt erface-ref
augnment /tet:te-topologies/tet:topology/tet:node/tet:te-node-attributes/tet:t

I'ink:
+--rw wavel engt h- avai | abl e- bi t nap* bool ean
augrment /tet:te-topol ogi es/tet:topol ogy/tet:node:
+--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-interface-ref

4. WSON- RWA YANG Model
<CODE BEG NS> file "ietf-wson-topol ogy@015-10-14. yang"

nmodul e i etf-wson-topol ogy {
nanespace "urn:ietf:parans: xnl:ns:yang:ietf-wson-topol ogy";

prefix wson;
inmport ietf-inet-types {

prefix inet;

}

inport ietf-te-topol ogy {
prefix "tet";
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}

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

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

description
"This nodul e contains a coll ection 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 thout nodification, is pernmitted 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 2015-10-14 {
description
"version 2.";

ref erence
"RFC XXX: A Yang Data Mbydel for WSON Optical Networks ";
}

t ypedef wson-topol ogy-id {
type inet:uri;
description

"The WSON Topol ogy I 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';
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description
"device type: fixed (ADM or sw tched (ROADM OXC)";
}

typedef directionality {
type enuneration {
enum bidir {
val ue 0;
description
"bi-directional ";
}

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 wson-interface-ref {

type leafref {

path "/tet:te-topol ogi es/tet:topol ogy/tet:node"
+ "/tet:te-node-attributes/tet:te-link"
+ "/tet:te-link-id";

}

description
"This type is used by data nodels that need to
reference WBON i nterface.";

}

augrment "/tet:te-topol ogies/tet:topol ogy/tet:topol ogy-types”
+ "/tet:te-topol ogy" {
description "WSON augnentation.”;
cont ai ner wson-t opol ogy{
description
"An enpty WSON container to identify
the topol ogy type.";
}
}

augrment "/tet:te-topol ogies/tet:topol ogy/tet:node"
+"/tet:te-node-attributes"”
+"/tet:connectivity-matrix" ({
when "/tet:te-topol ogies/tet:topol ogy/tet:topol ogy-types"
+"/tet:te-topol ogy/ wson-topol ogy" {
description
"This augnment is only valid for WSON.";
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}

description "WSON Connectivity Matrix augnentation.";
cont ai ner wson-matri x{
description "WSON specific Matrix.";
| eaf device-type {
type devicetype
description
"device type: fixed (ADM or swtched
( ROADM OXC) ";

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

}

list matrix-interface {
key "in-port-id";

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

leaf 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";

}
}
}
}
augnment "/tet:te-topol ogies/tet:topol ogy/tet:node"”
+ "/tet:te-node-attributes/tet:te-1Iink" {

when "/tet:te-topol ogies/tet:topol ogy/tet:topol ogy-types"
+"/tet:te-topol ogy/ wson-topol ogy" {
description
"This augnent is only valid for WSON. ";

description "WSON Li nk augnentation.";

| eaf-1ist wavel engt h-avail abl e-bi tmap {
type bool ean;
description
"array of bits (i.e., bitnmap) that indicates
if a wavelength is available or not on each
channel . ";
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}
}

augrment "/tet:te-topol ogies/tet:topol ogy/tet:node” {
when "/tet:te-topol ogies/tet:topol ogy/tet:topol ogy-types"
+"/tet:te-topol ogy/ wson-topol ogy" {
description
"This augnment is only valid for WSON.";
}

description "WSON Node augnentation.”

|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
"pool is described as matrix-interface
with input-ports and output-ports
around t he pool ";

leaf 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>
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