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Abstract

This draft describes a YANG data nodel to nanipul ate the topol ogi es
of a layer 1 network. It is independent of data plan technol ogies
and control plane protocols. It can be augnented to include

technol ogy-specific data, such as for Optical Transport Networks
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I nt roducti on

Thi s docunment defines a data nodel of a |ayer one network topol ogy,
usi ng YANG [ RFC6020]. The nodel can be used by an application via
the 12RS interface [draft-ietf-i2rs-architecture], in the follow ng
ways (but not limted to):

0 to obtain a whole view of the network topol ogy information of
its interest;

o0 to receive notifications with regard to the information of the
change of the network topology of its interest;
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o0 to enforce the establishnent/update of a network topology with
the characteristic specified in the data nodel

This nodel is confined to describe layer 1 networks, but it is data
pl ane technol ogy i ndependent and can be augnented to specify the
topol ogy for networks such as Optical Transport networks (OTN)
Synchronous Digital Network/ (SDH SONET) DWM (Dense Wavel ength

Di vi sion Mul tipl exi ng).

[Editor’s Note: The authors are aware that there are other drafts
closely relating to this draft. Coordi nati on works have been
undergoing to get these drafts aligned. The authors are working on
obt ai ni ng | ayer one topol ogy by augnenting the data nodel proposed
in draft-clemmi2rs-yang-network-topo in the next version of this
draft.]

2. Conventions used in this docunent
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC-2119 [ RFC2119].

3. Term nol ogy and Notations
A simplified graphical representation of the data nodel is used in
this docunent. The neaning of the synbols in the YANG data tree
presented later in this draft is defined in [ietf-netnod-rfc6087his].
They are provided bel ow for reference.

o0 Brackets "[" and "]" enclose |ist keys.

0 Abbreviations before data node names: "rw' neans configuration
(read-wite) and "ro" state data (read-only).

o0 Synbols after data node nanes: "?" neans an optional node, "!"
means a presence container, and "*" denotes a list and leaf-Iist.

o Parentheses encl ose choice and case nodes, and case nodes are
al so marked with a colon (":").

o Elipsis ("...") stands for contents of subtrees that are not
shown.
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4. YANG Data Model for Layer 1 Topol ogy
4.1. YANG Tree
nmodul e: ietf-Iayerltopol ogy
+--rw | ayer - one-t opol ogy
+--rw topol ogy* [topol ogy-id]
+--rw topol ogy-id t opol ogy-id
+--rw nanme? string
+--rw supporting-topol ogy* [topo-ref]
| +--rw topo-ref | eaf r ef
+--rw node* [node-id]
+--rw node-id node-id
+-rwinterface* [interface-id]
| +--rwinterface-id interface-id
| +--rwinterface-name? if:interface-state-ref

I

I

|

I

| | +--rw adaptation-capability
| +--rw connectivity-matrix* [id]
I +--rwid ui nt 32
I
|
I
I
I
I

enuner ati on
ui nt 16
enuner ati on
enuner ation
bi nary

deci nal 64

+--rw type? enunerati on
+-rwin-interface* [interface-ref]
| +--rwinterface-ref | eaf r ef
+-rw out-interface* [interface-ref]
| +--rwinterface-ref | eaf r ef
+-rwdir? enuneration
+--rw link* [link-id]
+--rwlink-id link-id
+--rw | ocal
| +--rw local-node | eaf r ef
| +--rwlocal-interface | eaf r ef
+--rw renote
| +--rw renote-node | eaf r ef
| +--rwrenpte-interface | eaf r ef
+--rw supporting-pat h* [supporting-path-index]
| +--rw supporting- pat h-i ndex ui nt 32
| +--rwtopo-ref? | eaf r ef
| +--rw server-path-identifier
| +--rw server-path-srlg
| +--rw srl g-val ues* [srlg-val ue]
[ +--rw srlg-val ue ui nt 32
+--rw attributes
+--ro information-source?
+--ro credibility-preference?
+--rw admi n- st atus?
+--ro oper-status?
+--rw area-id?
+--rw max- | i nk- bandw dt h?
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+--rw unreserved- bandwi dth* [priority]

| +--rwopriority uint8

| +--rw bandw dt h? deci mal 64

+--ro distance? ui nt 32

+--rwte-metric? ui nt 32

+--rw |link-protection-type? enuneration

+--rw swi tching-capability? swi t chi ng-
capabilities

+--rw encodi ng? encodi ng-types

+--rw swi tching-capability-specific
+-rwsrlg
+--rw srlg-val ues* [srlg-val ue]
+--rw srl g-val ue ui nt 32
notifications:
+---n link-failure

| +--ro topology-id | eaf r ef
| +--ro link-id | eaf r ef
| +--ro admn-status? | eaf r ef
| +--ro oper-status | eaf r ef
+---n node-failure
+--ro topol ogy-id | eaf r ef
+--ro link-id | eaf r ef

4.1.1. The node and link list
The Layer One Topol ogy nodul e contains all the nodes and links
information pertaining to a | ayer one network. The node is
identified by the node-id, which is unique within the network.
Wthin the nodes, all the interfaces pertaining to this node and
their potential capabilities/constraints SHOULD be present. Besides
this, the constraints associated with a node as a whol e SHOULD al so
be present, such as the connectivity constraints introduced due to
abstraction or due to the hardware limtations. The link is
identified by the link-id, which is unique within a node. It
i ncludes the association with nodes as well as interfaces. Mreover
it includes information that is of interest to the I2RS client, for
pur poses, such as path conputation, nonitoring etc.

4.1.2. Notification

Two types of notifications are introduced: node failure and |ink
failure.

4.2. YANG Code

<CODE BEG NS> file "I 1t opo. yang"
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nmodul e ietf-1ayerltopol ogy {
yang-version 1,

namespace
"urn:ietf:parans: xm :ns:yang:ietf-|ayer1topol ogy";
prefix "I 1t opo";

inmport ietf-inet-types {
prefix "inet";

}

inmport ietf-interfaces {
prefix "if";

}

organi zati on

"Internet Engineering Task Force (IETF) |2RS WG’
cont act

"ID-draft editor: zhang.xi an@uawei.coni;

description
"Thi s nodul e defines a data-plan technol ogy/ protoco
i ndependent Layer One topol ogy data nodel .";

revision 2015-03-09 {
description
"Initial version.";
ref erence
"draft-zhang-i2rs-11-topo-yang-nodel -01.txt";
}

/*
* Typedefs
*/

typedef topol ogy-id {
type inet:uri;
description "the identifier for a topol ogy";

}

typedef node-id {
type inet:ip-address;
description
"the identifier for a node";
}

typedef interface-id {
type union {
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type inet:ip-address; // 1Pv4 or |Pv6 address
type int32; /1 Un- nunber ed

description
"the identifier of an interface within a node, supporting both
nunber ed/ unnunber ed"

}

typedef link-id {
type inet:ip-address; // 1Pv4 or |Pv6 address
description "the identifier of a |ink";

}

typedef switching-capabilities {
type enuneration {
enum "psc-1" {
val ue 1;
description
"Packet-Switch Capable-1 (PSC-1)";
}
enum "evpl " {
val ue 30;
description
"Et hernet Virtual Private Line (EVPL)";

}

enum " pbb-te"{
val ue 40
description
"802_1 PBB-TE";
}

enum "| 2sc" {
val ue 51;
description
"Layer-2 Switch Capable (L2SO)";

enum "tdm' {
val ue 100;
description
"Ti me-Di vision-Miltiplex Capable (TDM";
}
enum "ot n-tdn' {
val ue 110;
description
"OTN- TDM Capabl e";
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enum "l sc" {
val ue 150;
description
"Lanbda- Swi tch Capable (LSC)";
}

enum "fsc" {
val ue 200;
description
"Fi ber-Switch Capable (FSCO";
}

}

description

"Switching capability of an interface.

March 2015

Only a subset of the above-nentioned values are applicable

to Layer 1 network.

Here it is included for conpleteness and will
updated if a base nobdel is augnented to create |ayer
net wor k t opol ogy YANG data nodel . ";

ref erence

"The definition of switching types

rel evant RFCs can be found at:

their values and the

http://ww. iana. org/ assi gnnment s/ gnpl s-si g- paraneters/ gnpl s

- si g- par anet er s. xht m #gnpl s- si g- par anet ers- 3";

typedef encodi ng-types {
type enuneration {
enum "packet" {

val ue 1;

description "Packet";
}
enum "et hernet" {

val ue 2;

description "Ethernet";

enum " pdh" {
val ue 3;
description "PDH';
}
enum "sdh-sonet" {
val ue 5;
description "SDH SONET";
}
enum "di gital -w apper" {
val ue 7;
Zhang et al Expi res Sept enber 2015
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description "Digital Wapper";

enum "| anbda" {
val ue 8;
description "Lanbda(photonic)";

enum "fi ber" {
val ue 9;
description "Fiber";

enum "fi ber-channel " {
val ue 11;
description "Fi ber Channel "

enum "oduk" {
val ue 12;
description
"G 709 OKWk (Digital Path)";

}
enum "optical -channel " {
val ue 13;
description "G 709 Optical Channel"”
}
enum "line" {
val ue 14;
description "Line (e.g., 8B/ 10B)"
}

}

description
"The encodi ng type supported by an interface or |ink
Not all encoding types are applicable to Layer one network
nodes. They are included here for conpleteness and will be
updated if a base nodel is available to augnent
so as to build a | ayer-one specific YANG data nodel .";

ref erence
"The definition of encoding types, their values and the
rel evant RFCs can be found at http://ww.iana. org/
assi gnnent s/ gnpl s-si g- par anet er s/ gnpl s-si g- paranet ers. xht m #
gnpl s-si g- par anet er s- 3"

/*
* ¥ oupi ngs
*/

grouping srlg-attribute {
description
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"Shared Ri sk Link Group Attributes";
ref erence
"RFC 4203: OSPF Extensions in Support of Generalized
Mul ti-Protocol Label Switching (GWLS)"
list srlg-values {
key "srl g-val ue";
| eaf srlg-value {
type uint32;
description "SRLG val ue”

description
"the SRLG value list";
}

}

/*
* Configuration data nodes
*/

cont ai ner | ayer-one-topol ogy {
description
"this container holds all the inforantion to | ayer
one network. It includes one or nultiple topol ogies"

list topology {
key "topol ogy-id";

description
"This contains all the informati on to one topoogy";

| eaf topology-id {
type topol ogy-id;
description "topology identifier";

}

| eaf nane {
type string;
description "topol ogy nane";

}

list supporting-topol ogy {
key "topo-ref";
| eaf topo-ref {
type leafref {
path "/ ayer-one-topol ogy/t opol ogy/topol ogy-id";
}

description
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"a Layer-One network m ght be supported by a | ower
| ayer network and this is a pointer to the suporting
topology if there is one"

description "underlaying topol ogy infornmation";

}

l'ist node {
key "node-id";
description "the list of nodes within the topol ogy";

| eaf node-id {
type node-id;
description "node identifier";

}

list interface {
key "interface-id";
| eaf interface-id {
type interface-id,
description "interface identifier";

| eaf interface-nane {
type if:interface-state-ref;
description
"Name of the inconming interface.";
}
cont ai ner adaptation-capability {
description
"TBD -to add for technol ogy specific infornmation”

}

description "interface list pertaining to a node";
}
list connectivity-matrix {

key ui du ,

description
"This describes the connectivity contraints within
a node in the network. It can be one matrix or a set
of matrixes. Further details, read the reference
provi ded bel ow. ";

ref erence
"https://tools.ietf.org/htm/draft-ietf-ccanp-genera
-constraint-encode-16 Section 2.1";

leaf id {
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type uint32;
description "matrix id";

}
| eaf type {
type enuneration {
enum fixed {

val ue 0;

description "Fixed";
}
enum dynam ¢ {

val ue 1;

description "Dynam c/ changeabl e";
}

}
description
"This field describes the attribute of a
connectivity matrix, i.e., whether it is
fixed or switched.";
}
list in-interface {
key "interface-ref";

description
"This |list describes a (sub)-set of ingoing
interfaces within a node that may have
connectivity constraints.
Note: directionality may not be rel evant
and it is decided by the dir paranmeter.";

| eaf interface-ref {
type leafref {
path "/l ayer-one-topol ogy/topol ogy/ node/" +
"interfacel/interface-id";

}

}
}

list out-interface {
key "interface-ref";

description "reference to an inconing interface'

description
"This list describes a (sub)-set of outgoing
interfaces within a node that may have
connectivity constraints.
Note: directionality may not be rel evant and
it is decided by the dir paranmeter.";

March 2015
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| eaf interface-ref {
type leafref {
path "/l ayer-one-topol ogy/t opol ogy/ node/ " +
"interfacel/interface-id";
}
description "reference to an outgoing interface";
}

}
| eaf dir{

type enuneration{
enum "uni -dir"{
description
"the matrix is unidirectional.";

enum "bi-dir"{
description
"this matrix is bidirecdtional.";
}
}

description
"the directionality attribute of a connc. matrix."

}
}// end of node data node
list link {
key "link-id";
description "list of the Iinks within a topol ogy";

leaf link-id {
type link-id;
description
"remaining issue: if there is no | P addresses
associated with this link, what would be the key?";

}

cont ai ner |ocal {
description "near end information for this |ink";

| eaf | ocal -node {
type leafref {
path "/ 1t opo: | ayer - one-t opol ogy/ t opol ogy" +
"/ node/ node-id";

mandat ory true
description "refence to the | ocal node";
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}

| eaf local-interface {
type leafref {
path "/| 1t opo: | ayer - one-t opol ogy/ t opol ogy/ node/ "
+"interfacel/interface-id";

mandat ory true
description "reference to the local interface";
}
}

contai ner renote {
description "far end information of this |link";

| eaf renote-node {
type leafref {
path "/I| 1t opo: | ayer - one-t opol ogy/ t opol ogy" +
"/ node/ node-i d";

mandat ory true
description "reference to the renote node";
}
| eaf renote-interface {
type leafref {
path "/| 1t opo: | ayer - one-t opol ogy/ t opol ogy/ node/ "
+ "interfacel/interface-id";
}
mandat ory true
description "reference to the renote interface";
}
b .
list supporting-path {
key "supporting-path-index";

description
"information pertaining to the underlying path if
there is any";

| eaf supporting-path-index {
type uint32;
description "the identifer of the supporting path";

}

| eaf topo-ref {
type leafref {
path "/l 1t opo: | ayer - one-t opol ogy/ " +
"t opol ogy/ t opol ogy-id";

description "reference to the underlying topol ogy";
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}

cont ai ner server-path-identifier {
description "TBD';
}

contai ner server-path-srlg {
uses srlg-attribute;
description "the SRLG val ues of the server path";

}
}

container attributes {
description "additional information of the |ink";

| eaf information-source {
type enuneration {
enum "unknown" {
description "The source i s unknown";
}

enum "l ocal | y- confi gured" {
description "Configured TE |ink";
}

enum "ospfv2" {
description "OSPFv2";
}

enum "ospfv3" {
description "OSPFv3";
}

enum "isis" {
description "ISIS";
}

config fal se

description
"I'ndi cates the source of the information about
the link. remaining issue: if configuration of
alink is allowed, what additional types are
needed to add?"

| eaf credibility-preference {
type uint 16;
config fal se
description "the level of credibility";

| eaf adm n-status {
type enuneration {
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enum up {
val ue 1;
description

up-;

enum down {
val ue 2;
description "down";
}
enum testing {
val ue 3;
description "testing - in sonme test node.";
}
}
description
"The adminstrative state of the link."
ref erence
"RFC2863: The Interfaces G oup MB.";
}

| eaf oper-status {
type enuneration {

enum up {
val ue 1;
description "up";
enum down {
val ue 2;
description "down";
}
enum testing {
val ue 3;
description "testing - in some test node";
}
enum unknown {
val ue 4;

description "unknown - status cannot be
determined for sone reason.";
}
enum dor mant {
val ue 5;
description "dormant";

}

config fal se
description

"The current operational state of the link."
ref erence

"RFC2863: The Interfaces G oup MB.";
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}

| eaf area-id {

type binary {
length 1..13;

}

description
"This object indicates the area identifier of
the 1GP. If OSPF is used to advertise LSA,
this represents an ospfArea. If IS 1S is used,
this represents an area address.
O herwise, this is zero."

reference
"RFC4920: Crankback Signaling Extensions for MPLS
and GWLS RSVP-TE. ";

}

| eaf max-1ink-bandw dth {
type deci mal 64 {
fraction-digits 2;
}
description
"the nmax bandw dth supported by this |ink";
}

list unreserved-bandw dth {
key "priority";
max- el enents "8";

description
"Thi s describes the unreserved bandwi dth (in
Byt es/ second) on a level basis ( level 0-7).";

| eaf priority {
type uint8{
range "0..7";

}

description "priority |evel™

}
| eaf bandwi dth {
type deci mal 64 {
fraction-digits 2;

}

description "badnwi dth per priority";
}
}

| eaf distance {
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type uint32;
units "kil ometers”;

config fal se;
description
"the distance this link spans."”;

leaf te-metric {
type uint32;
description "the netric supported by the |ink";

}

| eaf link-protection-type {
type enuneration {
enum "extra-traffic" {
val ue 1;
description "Extra traffic";

}
enum "unprot ected" {
val ue 2;
description "unprotected”;
}
enum "shared" {
val ue 4;
description "Shared";
}
enum "1-for-1" {
val ue 8;
description "Dedi cated one for one protection”;
}
enum " 1-plus-1" {
val ue 16;
description "Dedi cated one plus one protection”;
}
enum "enhanced" {
val ue 32;
description "a protection type that is
nmore reliable than Dedi cated 1+1,
e.g.,4 fiber BLSR/ Ms5-SPRING ";
}

}

description
"Link Protection Type configured for this Iink";
ref erence
"RFC3471: Generalized MJti-Protocol Label
Switching (GWLS) Signaling Functional
Description.";
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}

| eaf switching-capability {
type switching-capabilities;
description
"the switching capability supported by the |ink";

| eaf encoding {
type encodi ng-types;
description
"the encoding type supported by this link.";
}

cont ai ner switching-capability-specific {
description
"TBD - to add for technol ogy specific infornmation"
}
container srlg {
uses srlg-attribute;
description " the SRLG values of a |ink";

}
}// end of link attributes
}// end of link | eaf data node

}// end of configuring data nodes

/*
* notifications - only provide operational change information
* reply to topol ogy/ node/link creation is acked via rpc-reply.
*/

notification link-failure {
| eaf topology-id {
type leafref {
path "/l ayer-one-topol ogy/t opol ogy/topol ogy-id";

mandat ory true
description ""

}
leaf link-id {
type leafref {
pat h
"/l ayer-one-topol ogy/topol ogy[topol ogy-id="+
“current ()/../topology-id]/link/link-id";

mandat ory true
description "";
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}

| eaf adm n-status {
type leafref {
pat h
"/l ayer-one-topol ogy/topology/link[link-id =" +
“current()/../link-id]/attributes/adn n-status";

}

description ""
}
| eaf oper-status {
type leafref {
pat h
"/l ayer-one-topol ogy/topol ogy/" +
"link[link-id = current()/../link-id]"
+ "/attributes/oper-status”
}
mandat ory true
description "";
}
description
"l'ink failure information";
} //notification

notification node-failure {
| eaf topology-id {
type leafref {
path "/ ayer-one-topol ogy/t opol ogy/topol ogy-id";

mandat ory true
description "";

}
leaf link-id {
type leafref {
pat h
"/l ayer-one-topol ogy/t opol ogy[t opol ogy-id= "
+ "current ()/../topol ogy-id]/node/ node-id";
}
mandat ory true;
description ""
}
description
"node failure information";
} //notification
}/ / nodul e

<CODE ENDS>
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5. Security Considerations

Since the data nodel defined in this draft is manipulated vis the
| 2RS interface. The security concerns nentioned in [draft-ietf-i2rs-
architecture] also applies to this draft.

The YANG nodul e defined in this neno is designed to be accessed via
the NETCONF protocol [RFC6241]. The |owest NETCONF | ayer is the
secure transport |ayer and the nmandatory-to-inplenent secure
transport is SSH [ RFC6242]. The NETCONF access control nodel

[ RFC6536] provides the neans to restrict access for particul ar
NETCONF users to a pre-configured subset of all avail abl e NETCONF
prot ocol operations and content.

There are a nunber of data nodes defined in the YANG nodul e whi ch
are writabl e/creatable/deletable (i.e., config true, which is the
default). These data nodes may be consi dered sensitive or ul nerable
in some network environnents. Wite operations (e.g., <edit-config>)
to these data nodes w thout proper protection can have a negative

ef fect on network operations.

[Editor’s note: to List specific subtrees and data nodes and their
sensitivity/vulnerability.]

6. Manageability Considerations
TBD.
7. | ANA Consi derations
TBD.
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