roll P. van der Stok, Ed.
I nternet-Draft consul t ant
I ntended status: Standards Track July 15, 2018
Expi res: January 16, 2019

A YANG nodel for Multicast Protocol for Low power and | ossy Networks
(MPL)
draft-ietf-roll-npl-yang-02

Abst ract

Thi s docunent defines a YANG data nodel for managenent of Milticast
Protocol for Low power and | ossy Networks (MPL) inplementations. The
data nodel includes configuration data and state data.

Not e

Di scussi on and suggestions for inprovenment are requested, and shoul d
be sent to roll @etf.org.

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

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may 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 January 16, 2019.
Copyright Notice

Copyright (c) 2018 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’s Legal
Provisions Relating to | ETF Documents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect

van der Stok Expi res January 16, 2019 [ Page 1]



Internet-Draft MPL- YANG July 2018

to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
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1. Introduction

Thi s docunent defines a YANG [ RFC7950] data nodel for management of
Mul ticast Protocol for Low power and | ossy Networks (MPL) [RFC7731]
i npl ement ati ons. The data nodel covers configuration of MPL
paraneters per interface. It also provides infornmation about which
Mul ti cast addresses are operationally used, and the seeds of the

f orwar ded packets.

1.1. Term nol ogy
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in [ RFC2119].
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The following ternms are defined in [ RFC6241] and are not redefined
her e:

o client

o configuration data
0 server

0 state data

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

o data nodel
o data node

The terminol ogy for describing YANG data nodels is found in
[ RFC7950] .

Terns |i ke nessage, domain, seed, |, k, c are defined in [RFC7731].

Terms |ike YANG Scherma ItemiDentifier (SID) and delta are defined in
[I-D.ietf-core-sid].

Multiple copies of a nessage can be received or sent by a node.
1.1.1. Tree Diagrans

YANG tree di agrams provi de a concise representation of a YANG nodul e,
and SHOULD be included to hel p readers understand YANG nodul e
structure. @uidelines on tree diagranms can be found in Section 3 of
[I-D.ietf-netnod-yang-tree-diagrans]. Tree diagrans used in this
docunent follow the notation defined in [ RFC8340].

2. MPL nodel

Thi s docunment defines the YANG nodul es "ietf-yang-npl-xxx", which
specify a data nodel for MPL servers. The npdel is separated into
four nodul es which can be | oaded i ndependently to accommopdate the
storage space to the wanted functionality. The nodel consists of the
followi ng parts: (1) "npl-domain", (2) "npl-op", (3) "npl-seeds", and
(4) "npl-statistics". The four nodels are discussed bel ow
acconpani ed by their trees.
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2.1. NMDA consi derations

The Networ k Managenment Data Architecture (NVDA) is specified in

[ RFC8342]. The MPL protocol is designed for |owresource nodes,
where the hardware is fixed once and for all. The configuration of
the node in the MPL context is limted to enabling the interface(s)
with Milticast addresses. The interface configuration of the YANG
modul e replaces the nulticast address assignnent of section 2.6.2 of
[ RFC7390] .

Consequently, The contents of the "candidate", "startup", "running"
and "intended" datastores are identical. The conceptual datastore
consists of an "operational" and an "intended" datastore. The
"intended" store contains the nodes of the nodules: ietf-yang-npl-
domai n, and ietf-yang-npl-ops. The "running" store contains the
nodes of the nodul es: ietf-yang-npl-seeds, and ietf-yang-npl -
statistics. The ietf-yang-npl-donmain is necessary when any MPL
managenment is wanted. The two nodul es of the "running" store need
the two nodul es of the "intended" store, and can be | oaded dependent
on the managenent w shes and resource constraints.

The nodul es ietf-yang-npl-ops, ietf-yang-npl-seeds, and ietf-yang-
mpl -statistics "augnment" ietf-yang-npl-donain.

2.2. MPL-dommin tree

The "npl -domai n" nodul e descri bes the MPL-domai ns and associ at ed

Miul ticast addresses and the interfaces on which the Milticast
addresses are enabled. The nodel allow for a short single MPL-donain
configuration or a nulti-donmain configuration that needs nore storage
space.

nmodul e: ietf-yang-npl -donai n
+--rw domain
+-rw (multiple)?
+--: (npl - domai n)
| +--rw npl-domain
+--rw donai ns* [ domai nl D]

|
[ | +--rw donminlD ui nt 16
| |  +--rw MJist* i net:ipv6-address
| +--rw addresses* [ MCaddr ess]
| +--rw MCaddr ess i net:ipv6-address
| +--rwinterfaces* string
+--:(npl -single)
+--rw npl -single
+--rw MCaddr esses* i net:ipv6-address
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2.3. MPL-ops tree

The generator node of a MPL nessage is called a seed that enits on a
mul ti cast address of a domain. The "npl-ops" nodul e describes the

operational paraneters settings per domain. The paraneters deternmnne
the dynami cs of the message reception intervals per domain [RFC7731].

nmodul e: ietf-yang-npl - ops
augnment /npl : donai n:
+--rw npl - ops
+- -rw PROACTI VE_FORWARDI NG? bool ean
+--rw SEED SET_ENTRY_LI FETI ME?  ui nt 64
+--rw npl - paraneter* [domai nl D]

+--rw domai nl D uint16
+--rw DATA_MESSAGE_| M N? ui nt 16
+--rw DATA MESSAGE | MAX? ui nt 16
+--rw DATA MESSACE_K? ui nt 16
+--rw DATA MESSAGE_TI MER_EXPI RATI ONS? ui nt 16
+--rw CONTROL_MESSAGE | M N? ui nt 16
+- -rw CONTROL_MESSAGE_| MAX? ui nt 16
+--rw CONTROL_MESSAGE _K? ui nt 16

+--rw CONTROL_MESSAGE_TI MER_EXPI RATI ONS?  ui nt 16

2. 4. MPL- seeds tree

The "npl -seeds" part describes the MPL buffer contents and the
Trickle timer values associated with each seed and donain. Miltiple
seeds per donmain nmay exist. The nodul e exposes the state of the MPL
buffer and key information about the nessages in the MPL buffers at a
gi ven acqui sition nmonent.
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nmodul e: ietf-yang-npl - seeds
augment /npl : domai n:
+--rw SE_LI FETI ME?  uint16
+--ro npl-seeds* [seedl D donai nl D]

+--ro seedl D ui nt 64
+--ro donai nl D ui nt 16
+--ro local? bool ean
+--ro0 generate-seqno? uint8
+--ro life-time? ui nt 64
+--ro m n-seqgno? uint8
+--ro dat a- nunber ? ui nt8
+--ro control - nunber? ui nt8
+--ro buffered-nmessages* [seqno]

+--ro seqgno uint8

+--ro | ? ui nt 8

+--ro c? ui nt 8

+--ro e? ui nt8

+--ro t? ui nt8

2.5. MPL-statistics tree

The "npl-statistics" nodul e descri bes the nunmber of

correctly forwarded nmessages and its copies.

nmodul e: ietf-yang-npl-statistics
augnment /npl : donai n:
+--ro npl-statistics* [seedl D donmai nl D
| +--ro seedlD
| +--ro donmminlD
| +--ro c-too-high?
| +--ro nr-forwarded?
| +--ro nr-of-nessages-received?
| +--ro nr-of-nessages-forwarded?
| +--ro nr-of-copies-received?
| +--ro nr-of-copies-forwarded?
| +--ro nr-of-refused-copies?
| +--ro nr-of-mssed-nmessages?
| +--ro nr-of-notreceived-nessages?
| +--ro nr-of-inconsistent-data?
| +--ro nr-of-consistent-data?
| +--ro nr-of-consistent-control?
| +--ro nr-of-inconsistent-control ?
| +--ro statistics-interval?
| +---x reset-buffer-statistics
+---x reset-all-statistics
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3.

3.

3.
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1.

2

SID file generation

YANG Schema ItemiDentifiers (SID) are allocated to replace the
relatively long YANG identifiers by the nuch shorter Sl Ds.
Consequently, the payl oad size is considerably reduced. The
assignnent tool is https://com .space/. SIDs are allocated to the
identifiers specified in the four nodules. Their values are:

nmpl - domai n

Modul e : ietf-yang-npl-domain
Revi sion : 2018-07-06

SI D Nanespace YANG i dentifier
1004000 nodul e ietf-yang-npl-domain
1004001 data /i etf-yang-npl -donai n: domai n
1004002 data /i etf-yang-npl - domai n: donmai n/ npl - donai n
1004003 data /i etf-yang-npl - domai n: donai n/ npl - donai n
[ addr esses
et f - yang- npl - domai n: donmai n/ npl - domai n
/ addr esses/ MCaddr ess
et f - yang- npl - domai n: donmai n/ npl - donai n
/ addresses/interfaces
et f - yang- npl - domai n: donai n/ npl - donmai n
/ domai ns
et f - yang- npl - domai n: donmai n/ npl - domai n
/ domai ns/ MCl i st
et f - yang- npl - domai n: donai n/ npl - donai n
/ domai ns/ donai nl D
et f - yang- npl - domai n: donai n/ npl - si ngl e
et f - yang- npl - domai n: donmai n/ npl - si ngl e
/ MCaddr esses

1004004 dat a /

1004005 data /

1004006 dat a /

1004007 dat a /

1004008 data /

1004009 data /
1004010 data /

nmpl - ops
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Modul e : ietf-yang-npl-ops
Revi sion : 2018-07-06

SI D Nanespace YANG i dentifier

1004050 nodul e ietf-yang-npl-ops

1004051 data /i etf-yang-npl -donai n: donai n

/ietf-yang-npl-ops: npl - ops

1004052 data /i etf-yang-npl - domai n: donai n/ i et f - yang- npl - ops:
npl - ops/ PROACTI VE_FORWARDI NG

1004053 data /i etf-yang-npl - domai n: domai n/ i et f - yang- npl - ops:
npl - ops/ SEED_SET_ENTRY_LI FETI ME

1004054 data /i etf-yang-npl - domai n: donai n/ i et f - yang- npl - ops:
nmpl - ops/ npl - par anet er

1004055 data /i etf-yang-npl - domai n: donai n/ i et f - yang- npl - ops:
nmpl - ops/ nmpl - par amet er / CONTROL_ MESSAGE | MAX

1004056 data /i etf-yang-npl - domai n: domai n/ i et f - yang- npl - ops:
nmpl - ops/ npl - par anet er/ CONTROL_MESSAGE | M N

1004057 data /i etf-yang-npl - domai n: donai n/ i et f - yang- npl - ops:
nmpl - ops/ npl - par amet er / CONTROL_MESSACE_K

1004058 data /i etf-yang-npl - domai n: donmai n/ i et f - yang- npl - ops:

mpl - ops/ nmpl - par amet er / CONTROL_MESSAGE_TI MER_EXPI RATI ONS

1004059 data /i etf-yang-npl - domai n: domai n/ i et f - yang- npl - ops:
nmpl - ops/ npl - par anet er / DATA_MESSAGE | MAX

1004060 data /i etf-yang-npl - domai n: donai n/ i et f - yang- npl - ops:
nmpl - ops/ npl - par anmet er / DATA_MESSAGE | M N

1004061 data /i etf-yang-npl - domai n: donmai n/ i et f - yang- npl - ops:
mpl - ops/ nmpl - par anmet er / DATA_MESSACE_K

1004062 data /i etf-yang-npl - domai n: domai n/ i et f - yang- npl - ops:
nmpl - ops/ npl - par anet er / DATA_MESSAGE_TI MER_EXPI RATI ONS

1004063 data /i etf-yang-npl - domai n: donai n/ i et f - yang- npl - ops:
nmpl - ops/ npl - par anet er / domai nl D

3.3. npl-seeds
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Modul e : ietf-yang-npl-seeds
Revi sion : 2018-07-06

SI D Nanespace YANG i dentifier

1004100 nodul e ietf-yang-npl-seeds

1004101 data /i etf-yang-npl-domai n: domei n/i etf-yang-npl - seeds: SE_LI FETI ME

1004102 data /i etf-yang-npl -domai n: domai n

/ietf-yang-npl - seeds: npl - seeds

1004103 data /i etf-yang-npl -domai n: domai n/i et f-yang- npl - seeds:
nmpl - seeds/ buf f er ed- nessages

1004104 data /i etf-yang-npl -donai n: donai n/i et f-yang- npl - seeds:
nmpl - seeds/ buf f er ed- nessages/ |

1004105 data /i etf-yang-npl - domai n: domai n/
nmpl - seeds/ buf f er ed- nessages/ c

1004106 data /i etf-yang-npl - domai n: domai n/
nmpl - seeds/ buf f er ed- nessages/ e

1004107 data /i etf-yang-npl -donai n: donai n/i et f - yang- npl - seeds:
nmpl - seeds/ buf f er ed- nessages/ seqno

1004108 data /i etf-yang-npl -domai n: domai n/i et f - yang- npl - seeds:
nmpl - seeds/ buf f er ed- messages/t

1004109 data /i etf-yang-npl -domai n: domai n/i et f - yang- npl - seeds:
nmpl - seeds/ cont r ol - nunber

1004110 data /i etf-yang-npl - donmai n: donai n/
nmpl - seeds/ dat a- nunber

1004111 data /i etf-yang-npl - domai n: donai n/
mpl - seeds/ donai nl D

1004112 data /i etf-yang-npl - domai n: domai n/
npl - seeds/ gener at e- segno

1004113 data /i etf-yang-npl - donmai n: donai n/
npl -seeds/life-tine

1004114 data /i etf-yang-npl - domai n: donai n/
mpl - seeds/ | oca

1004115 data /i etf-yang-npl - domai n: domai n/
nmpl - seeds/ m n-seqgno

1004116 data /i etf-yang-npl - donmai n: donai n/
nmpl - seeds/ seedl D

et f - yang- npl - seeds:

et f-yang- npl - seeds:

et f-yang- npl - seeds:

et f - yang- npl - seeds:

et f-yang- npl - seeds:

et f-yang- npl - seeds:

et f - yang- npl - seeds:

et f-yang- npl - seeds:

et f-yang- npl - seeds:

3.4. npl-statistics

Modul e : ietf-yang-npl-statistics
Revi sion : 2018-07-06

SID Nanespace YANG i dentifier
1004150 nodul e ietf-yang-npl-statistics
1004151 data /i etf-yang-npl - domai n: donai n/
i etf-yang-npl-statistics:npl-statistics
1004152 data /i etf-yang-npl - domai n: donai n/
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i etf-yang-npl-statistics:npl-statistics/c-too-high
1004153 data /i etf-yang-npl - domai n: domai n/
ietf-yang-npl-statistics:npl-statistics/domainlD
1004154 data /i etf-yang-npl - donai n: donai n/
i etf-yang-npl -statistics:npl-statistics/nr-forwarded
1004155 data /i etf-yang-npl - domai n: donai n/
ietf-yang-npl-statistics:npl-statistics
/ nr-of -consi stent-control
1004156 data /i etf-yang-npl - domai n: domai n/
ietf-yang-npl -statistics:npl-statistics
/ nr-of -consi stent-data
1004157 data /i etf-yang-npl - domai n: donai n/
ietf-yang-npl-statistics:npl-statistics
/ nr-of - copi es-f orwar ded
1004158 data /i etf-yang-npl - domai n: domai n/
ietf-yang-npl -statistics:npl-statistics
/ nr-of -copi es-recei ved
1004159 data /i etf-yang-npl - domai n: donai n/
ietf-yang-npl-statistics:npl-statistics
[ nr-of -inconsi stent-control
1004160 data /i etf-yang-npl - domai n: domai n/
ietf-yang-npl -statistics:npl-statistics
/ nr-of -inconsi stent-data
1004161 data /i etf-yang-npl - domai n: donai n/
ietf-yang-npl-statistics:npl-statistics
/ nr - of - messages- f or war ded
1004162 data /i etf-yang-npl - domai n: domai n/
ietf-yang-npl -statistics:npl-statistics
/ nr-of - mressages-recei ved
1004163 data /i etf-yang-npl - domai n: donai n/
ietf-yang-npl-statistics:npl-statistics
/ nr-of - m ssed- nessages
1004164 data /i etf-yang-npl - domai n: domai n/
ietf-yang-npl -statistics:npl-statistics
/ nr-of -notrecei ved- nessages
1004165 data /i etf-yang-npl - domai n: donai n/
ietf-yang-npl-statistics:npl-statistics
[ nr-of -refused-copi es
1004166 data /i etf-yang-npl - domai n: domai n/
ietf-yang-npl -statistics:npl-statistics
/ seedl D
1004167 data /i etf-yang-npl - domai n: donai n/
ietf-yang-npl-statistics:npl-statistics
[statistics-interva
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4. yang-npl nodul es
This section describes the four yang nodul es. The nodul es are based
on the MPL specification published in [RFC7731] and the specification
of [RFC6206]. The identification of the interfaces follows the
specification of ietf-interfaces of [RFC8343].
The data nodel allows to set values to the paraneters of the MPL
algorithm This approach requires an active manager process to set
the val ues without use of DHCP as described in: [RFC7774].
The nanes of the four nodul es are: yang-npl -donai n, yang-npl - ops,

yang- npl - seeds, and yang-npl -statistics, described in subsections
with the sane nane.

4.1. yang-npl -domai n nodul e

Thi s nmodul e describes (1) the MPL donmi ns and the associ at ed

mul ticast addresses, and (2) the interfaces and the nulticast

addresses for which they are enabl ed.

The nodel features a choice such that:
t he nodel specifies for constrained devices with only one "single"
interface and only one "single" domain, a list of MC addresses for
whi ch the single interface is enabl ed.
the nodel specifies for larger devices "nultiple" interface and

"mul tiple" donmains, a list of MC addresses for which one or nore
i nterfaces are enabl ed.

<CODE BEG NS>file "ietf-yang-npl -domai n@018-07-06. yang"

nodul e ietf-yang-npl-domain {
yang-version 1.1;

nanmespace
"urn:ietf:parans: xnl:ns:yang:ietf-yang-npl -domai n";

prefix npl;

import ietf-inet-types{
prefix inet;
}
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organi zati on
"I ETF ROLL (Routing Over Low power and |ossy networks)
Wor ki ng G oup”;

cont act
"WG Web: http://tools.ietf.org/wg/roll/
WG List: mailto:roll @etf.org

WG Chair: Peter van der Stok
mai | t 0: consul t ancy @ander st ok. or g

WG Chair: I nes Robles
mai |l to: mari a.i nes. robl es@ricsson. com

Edi t or: Peter van der Stok
mai | t 0: consul t ancy@ander st ok. org";

description
"This nodul e contains informati on about the state of the MPL domai n.

Copyright (c) 2018 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forms, with or

wi t hout nodification, is pernmitted pursuant to, and subject
to the license terms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";

revision "2018-07-06" {
description "revision 3";
reference
"I-D:draft-ietf-roll-npl-yang: A YANG nodel for Milticast
Protocol for Low power and | ossy Networks (MPL)";

cont ai ner domain {
description
"Hi gh | evel container containing the choice statenent
bet ween single domain/interface and nmultiple
domai ns and interfaces.";

choice multiple {

description
"A choice for large devices with nultiple domains
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and interfaces.";
cont ai ner npl -domai n {
description
"The entries describe the MPL donmi ns, the associ at ed
Mul ti cast addresses and interfaces.";

list domains {
key domai nl D;
description
"The entries describe a given domain identified with
domai nl D and the associated Multicast addresses."

| eaf domainl D {
type uint 16;
description
"Entry uniquely identifies the domain in the
forwarder.";

}

leaf-1ist MJist{
type inet:ipv6-address;
description
"List of associated | Pv6 Addresses."

} /1 domains I|ist

Iist addresses {
key MCaddress;
description
"The entries describe the interfaces enabl ed
with the specified MC address.";

| eaf MCaddress {
type inet:ipv6-address;
description
"MC address belonging to a MPL domai n.";
}

leaf-list interfaces {
type string;
description
"List of nanes of interfaces enabled for this
Mul ti cast address. Interface nanme is defined
i n Appendi x A of [RFC8343].";

} /1 addresses |i st

} /1 container npl-donain
cont ai ner npl-single {

van der Stok Expi res January 16, 2019 [ Page 13]



Internet-Draft MPL- YANG July 2018

description
"A choice for constrained devices wth a list of
MC addresses for single interface and domain."
| eaf -1 i st MCaddresses{
type inet:ipv6-address;
description
"l'ist of MC addresses bel onging to one single
domain and interface.";

} /1 container npl-sinple
} /1 choice sinple
} /] container nodul e
} //nodul e ietf-yang-npl-domain

<CODE ENDS>

4.2. yang-npl-ops nodul e

Thi s nodul e nodel s the operational aspects of MPL. Per domain MPL
specifies four paraneters | _MAX, | _MN, K and TI MER EXPlI RATI ONs for
data and control nessages. The value of the MPL intervals are
expressed in TUNIT. The entry SE LI FETI ME taken over from [ RFC7774]
fixes TUNIT to milliseconds. For very constrained devices with only
one domain there can be only one instance of npl-paraneter list. The
nmodul e augnents the ietf-yang-npl-domain nodul e.

<CODE BEG NS>file "ietf-yang-npl-ops@018-07-06. yang"
nmodul e i et f-yang-npl-ops {

yang-version 1.1;

namespace
"urn:ietf:parans: xm :ns:yang:ietf-yang-npl - ops"
prefix "nmplo";

i mport ietf-yang-npl-domain{
prefix "nmpl";
}

organi zati on
"I ETF ROLL (Routing over Low power and |ossy networks)
Wor ki ng Group”;

cont act
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"WG Web: http://tools.ietf.org/wg/roll/
WG List: milto:roll @etf.org

WG Chair: Peter van der Stok
mai | t 0: consul t ancy @ander st ok. or g

WG Chair: | nes Robles
mai |l to: mari a.i nes. robl es@ricsson. com

Edi t or: Peter van der Stok
mai | t 0: consul t ancy@ander st ok. org";

description
"This nodul e contains information about the operation of
the MPL protocol

Copyright (c) 2018 | 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 License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";

revision "2018-07-06" {
description "revision 3";
ref erence
"I-D:draft-ietf-roll-npl-yang: A YANG nodel for Milticast
Prot ocol for Low power and | ossy Networks (MPL)";

}

augrment "/ npl : domai n" {
description
"additional MPL server settings to MPL donmai ns"

cont ai ner npl-ops {
description
"Parameter settings for each MPL server and for each
i ndi vi dual domain of the server.”

| eaf PROACTI VE_FORWARDI NG {
type bool ean;

van der Stok Expi res January 16, 2019 [ Page 15]



Internet-Draft MPL- YANG July 2018

description
"The bool ean val ue indi cates whet her the MPL forwarder
schedul es MPL data nessage transm ssion after
receiving themfor the first tine.
Specified in section 5.4 of [RFC7731]";

}
| eaf SEED SET _ENTRY_LI FETI ME {
type uint 64;
units "seconds";
defaul t 1800;
description
"The val ue indicates the minimumlifetime for
an entry in the Seed set expressed in seconds.
Default value is 30 mnutes.
Specified in section 5.4 of [RFC7731]";
}

I'ist npl-paraneter
key donai nl D,
description
"Each dormain has a set of MPL forwardi ng paraneters
whi ch regul ate the forwardi ng operation.";

| eaf domai nl D{
type uint 16;
description
"Each donmi nl D nust be present in
nmpl - paranmeter list.";

}
| eaf DATA MESSAGE | M N
type uint 16;
description
"The mnimum Trickle tinmer interval
for MPL Data Message transm ssions.
nmpl - ops/ npl - par anet er/ DATA_MESSACGE | M N <=
nmpl - seeds/ buf f er ed- messages/| <=
nmpl - ops/ nmpl - par amet er / DATA_MESSAGE_| MAX
Specified in section 5.4 of [RFC7731]";
}
| eaf DATA MESSAGE | MAX{

type uint 16;
description
"The maxi mum Trickle timer interval
for MPL Data Message transm ssions.
nmpl - ops/ npl - par anet er/ DATA MESSACE | M N <=
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nmpl - seeds/ buf f er ed- messages/| <=
nmpl - ops/ nmpl - par amet er / DATA_MESSAGE_| MAX
Specified in section 5.4 of [RFC/731]";

eaf DATA MESSAGE K{
type uint 16;
default 1;
description
"The redundancy const ant
for MPL Data Message transm ssions.
Specified in section 5.4 of [RFCr731]";

eaf DATA MESSAGE_TI MER_EXPI RATI ONS{
type uint 16;
defaul t 3;
description

"The nunber of Trickle timer expirations,

July 2018

as

that occur before termnating the Trickle

algorithmis retransm ssion of a given
MPL Dat a Message.
Specified in section 5.4 of [RFC7731]";

}
| eaf CONTROL_MESSACE | M N{
type uint 16;
description
"The mnimum Trickle tinmer interval
for MPL Control Message transm ssions.
Specified in section 5.4 of [RFC7731]";
}
| eaf CONTROL_MESSACGE | MAX{
type uint 16;
description
"The maxi mum Trickle timer interval
for MPL Control Message transm ssions.
Specified in section 5.4 of [RFC/731]";
}
| eaf CONTROL_MESSAGE K{
type uint 16;
default 1;

description
"The redundancy const ant
for MPL Control Message transm ssions.
Specified in section 5.4 of [RFCr731]";
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}
| eaf CONTROL_MESSAGE TI MER_EXPI RATI ONS{
type uint 16;
default 10;
description
"The nunber of Trickle time expirations,
that occur before termnating the Trickle
al gorithmfor MPL Control Message
transm ssions.
Specified in section 5.4 of [RFC7731]";
}

} /] list MPL-paraneter
} // container MPL-o0ps
} /] augnent ietf-yang-npl-donain
} // nodul e ietf-yang-npl-ops

<CODE ENDS>

4. 3. yang-npl -seeds nodul e

Thi s nodul e specifies the current values of the operation of the MPL
forwarder. The values are acquired by the client and set by the
server. The nodul e specifies a set of message buffers, with a buffer
per seed and domain. In constrained devices there will be only one
domai n, but probably multiple seeds.

The nmessage buffer contains a set of nessages where each nessage is
uniquely identified by its sequence nunber and seed. The associ ated
I, ¢, e, and t values indicate the progress of MPL with respect to
this message, as specified in [RFC7731]. A forwarder sends and
receives nmultiple copies of a nessage. When a forwarder has sent
(received) a copy of a nessage, the forwarder has sent (received)

t hat nmessage.

For forwarders which are seeds, |ocal has value true and segno is the
sequence nunber of the next message to send.

The nodul e augnents the ietf-yang-npl-donai n nodul e.

<CODE BEG NS>file "ietf-yang-npl-seeds@018-07-06. yang"
nodul e i etf-yang-npl -seeds {

yang-version 1.1;
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namespace
"urn:ietf:parans: xm :ns:yang:ietf-yang-npl -seeds”

prefix "nplse";

i mport ietf-yang-npl-domain{
prefix "mpl";
}

organi zati on
"I ETF ROLL (Routing over Low power and | ossy networks)
Wor ki ng Group”;

cont act
"WG Web: http://tools.ietf.org/wg/roll/
WG List: mailto:roll @etf.org

WG Chair: Peter van der Stok
mai | t o: consul t ancy@ander st ok. org

WG Chair: I nes Robles
mai | to: mari a.i nes. robl es@ricsson. com

Edi t or: Peter van der Stok
mai | t o: consul t ancy@ander st ok. org";

description
"This nodul e contains information about the operation
of the MPL protocol

Copyright (c) 2018 | ETF Trust and the persons identified as
authors of the code. All 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 License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";

revision "2018-07-06" {
description "revision 3";
ref erence
"I-D:draft-ietf-roll-npl-yang: A YANG nodel for Milticast
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Protocol for Low power and | ossy Networks (MPL)";

}

augnment "/ npl: domai n" {
description "additional nessage buffer status to MPL
domai ns";

| eaf SE_LI FETI ME {
type uint 16;
units "mlliseconds/tiner units"
description
"Conversion fromclock ticks to mlliseconds,
equi val ent to SEED SET_ENTRY_LI FETIME/ TUNIT as
specified in [RFC7774].";
}

list npl-seeds{

key "seedl D donai nl D'

config fal se

description

"Li st describes all seeds that are active in the
server. Seed information contains the nessage buffer
contents and the operational values of |, ¢, sequence
number and the life-times per nmessage.";

| eaf seedl D
type uint 64;
description
"val ue uniquely identifies the MPL Seed within a MPL

domai n. ";
}
| eaf domai nl Df
type uint 16;
description
"together with seedl D uniquely identifies buffer
set.";
}

| eaf local {
type bool ean;
description

"When |l ocal == true, seed originated in this

f or war der .

When | ocal == false, seed originated in different
forwarder.";
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| eaf generate-segno {
type uint8;
description
"Sequence nunber of next nessage to be generated by
this local seed."”;

}

leaf life-tine {
type uint 64;
units "mlliseconds";
description
"Mnimumremaining lifetine of the seed entry in
mlliseconds.";

}

| eaf m n-seqno{
type uint8;
description
"Lower bound sequence nunber in the buffer of the
seed. ";

}

| eaf dat a- nunber{
type uint8;
description
"Nurmber of currently buffered data nessages.";

}

| eaf control -nunber{
type uint8;
description
"Number of currently buffered control nessages.";

I'ist buffered-nmessages{
key seqno;
description
"status of trickle intervals of the buffered nessage
identified by segno. and seed/ domai n";

| eaf seqno{
type uint8;
description
"Sequence nunber of nessage.";

}

| eaf 1{
type uint8;
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Y /1
Y 111

units "mlliseconds"
description
"Current Trickle timer interval size in
m | liseconds.
nmpl - ops/ npl - par anet er/ DATA MESSACE | M N <=
nmpl - seeds/ buf f er ed- nessages/| <=
nmpl - ops/ npl - par anmet er / DATA_MESSACGE_| MAX";

}
| eaf c{
type uint8;
description
"number of times that a copy of this nessage has
been received in this interval.";
}
| eaf e{
type uint8;
description
"number of Trickle time expirations since |ast
Trickle timer reset.”;
}
| eaf t{
type uint8;
units "mlliseconds"
description
"Time expressed in mlliseconds
that nessage will be (is) forwarded.
nmpl - seeds/ buf f er ed- nessages/t <
mpl - seeds/ buf f er ed- nessages/ | ";
}

list seed-tiners
i st MPL-seeds

} /] augnent
} // nodul e ietf-yang-npl-seeds

<CODE ENDS>

4.4. yang-npl-statistics nodul e

Thi s nodu
nunber of

| e specifies the operation of the MPL forwarder expressed in
messages and copies. The values are acquired by the client

and set by the server. Statistics are specified per seed and donain.

van der Stok
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In constrained devices there will be only one domain, but probably
mul ti pl e seeds.

The paraneter k determ nes how many copi es of a nessage can be
forwarded. The counters c-too-high, nr-forwarded, and nr-not-
forwarded give insight in the consequences of the current value of k
The other counters give insight in the | oss of nmessages caused by the
medi um or forwardi ng del ays. The inconsistent/consistent counters

i ndi cate when consi stent or inconsistent nessages were received
according to the definition of consistent in [ RFC7731].

The modul e augnents the ietf-yang-npl-donmai n nodul e.
<CODE BEG NS>file "ietf-yang-npl-statistics@018-07-06.yang"

nmodul e i etf-yang-npl-statistics {
yang-version 1.1;

nanespace
"urn:ietf:parans: xm :ns:yang:ietf-yang-npl-statistics”

prefix "mplst";

i mport ietf-yang-npl-domain{
prefix "nmpl";

}

organi zati on
"I ETF ROLL (Routing over Low power and |ossy networks)
Wor ki ng Group”;

cont act
"WG Web: http://tools.ietf.org/wg/roll/
WG List: milto:roll @etf.org

WG Chair: Peter van der Stok
mai | t 0: consul t ancy @ander st ok. or g

WG Chair: |Ines Robles
mai |l to: mari a.i nes. robl es@ricsson. com

Edi t or: Pet er van der Stok
mai | t 0: consul t ancy@ander st ok. org";

van der Stok Expi res January 16, 2019 [ Page 23]



Internet-Draft MPL- YANG July 2018

description
"This nodul e contains information about the operation
of the MPL protocol

Copyright (c) 2018 | 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 License
set forth in Section 4.c of the |ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";

revision "2018-07-06" {
description "revision 3";
ref erence
"I-Didraft-ietf-roll-npl-yang: A YANG nodel for Milticast

Prot ocol for Low power and | ossy Networks (MPL)";

}

augrment "/ npl : domai n" {
description "additional MPL nmessage statistics to MPL
domai ns";

list npl-statistics{
key "seedl D domai nl D"

config fal se

description
"Li st describes perfornmance statistics integrated over
the messages identified by seed and domain identifiers.
A forwarder can receive and forward multiple copies of
a message uniquely identified by seqno, domain, and
seed. ";

| eaf seedl O
type uint 64;
description
"val ue uniquely identifies the MPL Seed within a MPL

donmai n. ";
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| eaf domai nl D{
type uint 16;
description
"together with seed-1D uniquely identifies buffer
set.";

}

| eaf c-too-high {
type uint 64;
description
"Nurmber of tines that a copy was not forwarded
because ¢ > k.";

}

| eaf nr-forwarded {
type uint 64;
description
"nunmber of tinmes copies are forwarded
while ¢ <= k.";
}

| eaf nr-of -nessages-received{
type uint 64;
description
"nunmber of nessages received
must be smaller than or equal to seqno.";

| eaf nr-of - messages-f orwarded{

type uint 64;

description
"nunmber of forwarded nessages, must be snaller
than or equal to nr-of-nmessages-received.”

| eaf nr-of-copies-received{
type uint 64;
description
"total nunber of nessage copies received."

}
| eaf nr-of-copies-forwarded{
type uint 64;
description
"nunmber of forwarded copies, can be larger than
nunber - of - copi es-recei ved. "
}
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| eaf nr-of-refused-copies{
type uint 64;
description
"nunber of refused copies because seqno too small."

}
| eaf nr-of-ni ssed- nessages{
type uint 64;
description
"nunmber of nessages that were not received
because seqno < nin-seqno.";
}
| eaf nr-of-notrecei ved- nessages{
type uint 64;
description
"nunmber of nessages that were not received
according to control nessage.";
}
| eaf nr-of-inconsistent-dataf
type uint 64;
description
"nunber of inconsistent data nessages."”;
}
| eaf nr-of-consistent-dataf
type uint 64;
description
"nunber of consistent data nessages."
}
| eaf nr-of-consistent-control {
type uint 64;
description
"nunber of consistent control nessages.";
}
| eaf nr-of-inconsistent-control {
type uint 64;
description
"nunber of inconsistent control messages.”;
}
| eaf statistics-interval{

type uint 64;
description
"Interval, expressed in seconds, during which
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the statistics are collected.”

}

action reset-buffer-statistics{
description
"set all statistics counters and
statistics-interval of buffer[seedl D domai nl D}
to zero.";

}

} /] list npl statistics
action reset-all-statistics{
description

"set all statistics counters and
statistics-interval of all buffers to zero.";

} /1 augnent
} // module ietf-yang-npl-statistics

<CODE ENDS>

5. | ANA Consi der ati ons

Regi stration of four YANG nodul es and corresponding SID files in the
"YANG nodul e assignnent” registry is required.

nodul e: ietf-yang-npl - domain

.yang file: ietf-yang-npl-domai n@018-07-06. yang
.sid file: ietf-yang-npl-donmai n@018-07-06.sid

nmodul e: ietf-yang-npl - ops
.yang file: ietf-yang-npl-ops@018-07-06. yang

.sid file: ietf-yang-npl-ops@018-07-06.sid

nmodul e: i etf-yang-npl - seeds
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6

.yang file: ietf-yang-npl-seeds@018-07-06.yang
.sid file: ietf-yang-npl-seeds@018-07-06.sid

nmodul e: ietf-yang-npl-statistics

.yang file: ietf-yang-npl-statistics@018-07-06.yang

.sid file: ietf-yang-npl-statistics@018-07-06.sid
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Changel og

Changes fromversion 01 to version 02

(0]

(0]

0

Added NVDA secti on.
added nodul e expl anation in nodel section

| ANA consi der ati ons added

Changes fromversion 00 to version 01

(0]

0

(0]

(0]

config false in "statistics" and "seeds" nodul es
separated into 4 nodul es

i nserted choice in donmain nodul es

nore expl anatory text

renamed some paraneters

I ntroduced section per nodul e

reset of statistics is added

Version ietf-00 copied fromversion vander st ok- 02
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