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Abstract

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

Not e

Di scussi on and suggestions for inprovenent 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 docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi mnum 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 Septenber 8, 2016.
Copyright Notice

Copyright (c) 2016 I ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the I 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
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carefully, as they describe your rights and restrictions wth 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 w thout warranty as
described in the Sinplified BSD License.
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1. Introduction
Thi s docunent defines a YANG [ RFC6020] data nodel for managenent of
Mul ticast Protocol for Low power and | ossy Networks (MPL) [ RFC7731]
i npl ementations. The data nodel covers configuration of per-
interface MPL paraneters. It also provides information about which
Mul ti cast addresses are operationally used, and the seeds for which
packets are forwarded

1.1. Term nol ogy
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

The followng terns are defined in [ RFC6241] and are not redefined
her e:

o client
o configuration data
0 server

0 state data
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2.

The followng terns are defined in [ RFC6020] and are not redefined
her e:

0 augnent
o data nobde
o0 data node

The term nol ogy for describing YANG data nodels is found in
[ RFC6020] .

Terns |i ke domain, seed, |, k, c are defines in [RFC7731].
1.1. Tree Diagrans

A sinplified graphical representation of the data nodel is used in
t he YANG nodul es specified in this docunent. The neaning of the
synbols in these diagrans is as foll ows:

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

Abbr evi ati ons before data node nanes: "rw' neans configuration
data (read-wite) and "ro" state data (read-only).

Synbol s after data node nanmes: "?" means an optional node, "!"
nmeans a presence container, and "*" denotes a list and leaf-1list.

Par ent heses encl ose choi ce and case nodes, and case nodes are al so
marked with a colon (":").

Ellipsis ("...") stands for contents of subtrees that are not
shown.

MPL nodel

Thi s docunent defines the YANG nodule "ietf-yang-npl", which
specifies a data nodel for MPL servers. The nodel consists of the
following parts: (1) a "npl-donmain" part that describes the MPL-
domai ns and associ ated Multicast addresses and the interfaces on

whi ch the Miulticast addresses are enabled, (2) a "npl-op" part that
descri bes the paraneters settings per seed, (3) a "npl-seeds" part

t hat describes the MPL buffer contents and the Trickle tinmer val ues,
and (4) a "npl-statistics" part that describes the nunber of |ost and
correctly forwarded nessages. The data nodel has the foll ow ng
structure for MPL configuration per node:

+--ro yang- npl
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+--rw npl - domai n
+--rw domai ns* [ domnai nl D]
+--rw domai nl D uint 16
+--rw MClist* yang: i pv6- addr ess
+--rw addresses* [ MCaddr ess]
+--rw MCaddr ess yang: i pv6- adddr ess
+--rwinterfaces* string
+--rw npl -op
+--rw SE_LI FETI ME ui nt 16
+- -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 uint 16
+--rw DATA MESSAGE | M N uint 16
+--rw DATA MESSAGE_| MAX ui nt 16
+--rw DATA MESSAGE_K uint 16
+--rw DATA MESSAGE_TI MER_EXPI RATI ONS uint 16
+--rw CONTROL_MESSACGE | M N uint 16
+- -rw CONTROL_MESSACE | MAX uint 16
+--rw CONTROL_MESSACGE K uint16
+--rw CONTROL_MESSAGE_TI MER_EXPI RATI ONS ui nt 16
+--rw MC_adddr ess* yang: i pv6- adddr ess
+--ro npl -seeds* [seedl D, donui nl D]
+--ro seedl D ui nt 64
+--ro domainl D uint 16
+--ro | ocal bool ean
+--ro life-tinme ui nt 64
+--ro m n-seqno ui nt8
+--ro dat a- nunber ui nt8
+--ro control - nunber ui nt 8
+--ro nr-of-tiners ui nt 8
+--ro seed_tinmers* [seqgno]
+--ro seqno ui nt 8
+--ro | ui nt8
+--ro c uint8
+--ro e ui nt 8
+--ro t ui nt 8
+--ro npl-statistics* [seedl D, domai nl D]
+--ro seedl D ui nt 64
+--ro domainl D uint 16
+--ro c-too-high ui nt 64
+--ro nr-forwarded ui nt 64
+--ro nr-not-forwarded ui nt 64
+--ro nr-of-nessages-recei ved ui nt 64
+--ro nr-of-copies-recei ved ui nt 64
+--ro nr-of -nmessages-forwarded ui nt 64
+--ro nr-of-copi es-forwarded ui nt 64
+--ro nr-of-refused ui nt 64
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+--ro nr-of-notreceived ui nt 64
+--r0 nr-of-mssing ui nt 64
+--ro nr-of-inconsistent-data uint64
+--ro nr-of-consistent-data ui nt 64
+--ro nr-of -i nconsi stent-control ui nt 64
+--ro nr-of -consistent-control ui nt 64

3. ietf-yang-npl nodul e

This section contains the ietf-yang-npl nodule. The nodel is 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 [RFC7223].

The data nodel allows to set val ues of paraneters of the MPL
algorithm This approach requires an active nmanager process to set
t he val ues wi thout use of DHCP as descri bed in:
[I-D.ietf-roll-npl-paraneter-configuration].

<CODE BEGQ NS>
nodul e ietf-yang-nmpl {
yang-version 1;

namespace
"urn:ietf:parans: xnl:ns:yang:ietf-yang-npl";

prefix npl;
inmport ietf-inet-types{
prefix inet;
}
or gani zati on

"I ETF ROLL (Routing over Low power and | ossy networks) Wrking G oup”;

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

WG Chair: M chael R chardson
mai | t o: ncr+i et f @andel man. ca

WG Chair: | nes Robles
mai l to: mari a.ines.robles@ricsson.com

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

Edi t or: Pascal Thubert
mai | t o: pt hubert @i sco. cont';

descri ption
"This nmodul e contains information about the operation of the MPL protoco

Copyright (c) 2016 | ETF Trust and the persons identified as
aut hors of the code. Al rights reserved.

Redi stri bution and use in source and binary forns, with or

wi t hout nodification, is permtted pursuant to, and subject
to the license terns contained in, the Sinplified BSD License
set forth in Section 4.c of the I 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 legal notices."

revision "2016-01-20" {
description "lInitial revision.";
ref erence
“I-D:draft-vanderstok-roll-npl-yang: A YANG nodel for Milticast Prot
ocol for Low power and | ossy Networks (MPL)";

}

cont ai ner yang-npl {
descri ption

"This contai ner describes the data nodel for MPL servers. The nodel co
nsists of the follow ng parts: (1) a npl-domain part that describes the MPL-
domai ns and associ ated Multi cast addresses and the interfaces on which the M
ul ti cast addresses are enabled, (2) a npl-op part that describes the paranet
ers settings per seed, (3) a npl-seeds part that describes the MPL buffer co
ntents and the Trickle tinmer values, and (4) a npl-statistics part that desc
ri bes the nunber of |ost and correctly forwarded nessages."”;

contai ner npl-domain {
config true;
descri ption
"The entries describe the MPL donmai ns, the associ at ed
Mul ti cast addresses and interfaces."”;

list domains {
key "domainl D';
descri ption
"The entries describe a given domain identified with domainlD and t
he associ at ed
Mul ticast addresses.";

| eaf domai nl D {



type uint16;
descri ption
"Entry uniquely identifies the domain in the
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forwarder.";

}

leaf-list MJist{
type inet:ipv6-address;
descri ption
"List of associated |IPv6 Addresses.";

} /1l domains |ist

list addresses {
key "MCaddress";
descri ption
"The entries describe the interfaces enabled with a given
MC address.";

| eaf MCaddress {
type inet:ipv6-address;
descri ption
"MC address belonging to a MPL donai n. "

}

leaf-1ist interfaces {
type string;
descri ption
"List of names of interfaces enabled for this Milticast address
Interface nane is defined in [ RFC6206].";

} /1l addresses |i st
} /'l container npl-domain

cont ai ner npl-op {
config true;
descri ption
"Paraneter settings for each MPL server and for each individual doma
in of the server.";

| eaf SE_LI FETI MVE {
type uintl6;
descri ption
“lifetime in mlliseconds/(npl timer units),
equi val ent to SEED SET ENTRY_LI FETI ME/ TUNI T as
specified in ietf-roll-npl-paraneter-
configuration."”;

}

| eaf PROACTI VE_FORWARDI NG {
t ype bool ean;

van der Stok & Thubert Expires Septenber 8, 2016 [ Page 7]






| nt er net - Draf t MPL- YANG March 2016

descri ption
"The bool ean val ue indi cates whether the MPL forwarder
schedul es MPL data nessage transmi ssion after
receiving themfor the first tine."

}

| eaf SEED SET _ENTRY_LI FETI ME {
type uint 64,
descri ption
"The value indicates the mninumlifetime for an entry
in the Seed set expressed in seconds. Default val ue
is 30 mnutes.";

}

[ist npl-paraneter{

key "domainlD";

description
"Each domain has a set of MPL forwardi ng paraneters
whi ch regul ate the forwardi ng operation.";

| eaf domai nl D{
type uint16;
description
"Each domai nl D nust be present in npl-paraneter list.";
}

| eaf DATA_MESSACE | M N{
type uint16;
description
"The mnimum Trickle tinmer interval, as defined in
[ RFC6206], for MPL Data Message transm ssions.";

}
| eaf DATA_MESSACE | MAX{
type uintl6;

I default DATA MESSAGE | M N;

descri ption
"The maximum Trickle tinmer interval, as defined in
[ RFC6206], for MPL Data Message transm ssions.";

}

| eaf DATA MESSACE K{
type uint16;
default 1;
descri ption
"The redundancy constant, as defined in [ RFC6206], for
MPL Data Message transm ssions.";
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| eaf DATA MESSACE Tl MER_EXPI RATI ONS{
type uint16;
defaul t 3;
descri ption
"The nunber of Trickle tinmer expirations that occur
before termnnating the Trickle algorithms
retransm ssion of a given MPL Data Message.";

}

| eaf CONTROL_MESSAGE | M N{
type uintl6;
descri ption
"The mninmum Trickle tinmer interval, as defined
in [ RFC6206], for MPL Control Message
transm ssions.";

}
| eaf CONTROL_MESSAGE | MAX{
type uint16;

I default SE LI FETI ME * 300000;

descri ption
"The maxi mum Trickle timer interval, as defined
in [ RFC6206], for MPL Control Message
transm ssions. ";

}

| eaf CONTROL_MESSAGE K{

type uint16;

default 1;

descri ption
"The redundancy constant, as defined in [ RFC6206],
for MPL Control Message transm ssions.";

}

| eaf CONTROL_MESSAGE Tl MER_EXPI RATI ONS{
type uint 16;
defaul t 10;
descri ption
"The nunber of Trickle tine expirations that occur
before termnating the Trickle algorithm
for MPL Control Message transm ssions.";

}

| eaf-1ist MC addresses{
type inet:ipv6-address;
descri ption
"All the MPL nulticast addresses which belong to this domain."
}
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} [/ MPL parameter |ist
} I/ MPL ops

list npl-seeds{
key "seedl D domai nl D';
descri ption
"List describes all seeds that are active in the server. Seed inform
ation contains the nessage buffer contents and the operational values of I,
c, sequence nunber and the life-tines per nessage.”

| eaf seedl D

type uint 64,

descri ption
"val ue uniquely identifies the MPL Seed within a MPL
domai n. ";

}

| eaf domai nl D{
type uint16;
descri ption
"together with seedl D uniquely identifies buffer set.";
}

| eaf | ocal {
t ype bool ean;
descri ption

"When | ocal == TRUE, seed is located in this forwarder.
WHEN | ocal == false, seed is located in different
f orwarder.":

}

leaf life-time {

type uint64;

descri ption
" Mnimumremaining lifetine of the seed entry in
SE LI FETI ME units.";

}

| eaf m n-seqgno{
type uint8;
description
"Lower bound sequence nunber for this seed.”;
}

| eaf dat a- nunber{
type uint8;
description
"Nunber of currently buffered data nessages.";
}
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| eaf control - nunber {
type uint8;
descri ption
“"Nunber of currently buffered control nessages.”
}

| eaf nr-of-timers{
type uint8;
descri ption
"nunber of active trickle tinmers."
}

[ist seed-tiners{
key "seqno";
descri ption
" status of tiners of the active nmessage identified by segno.";

| eaf seqno{
type uint8;
descri ption
"Sequence nunber of nessage of this seed.”
}

| eaf I{
type uint8;
descri ption
"Current Trickle tinmer interval in SE-LIFETIME units.";
}

| eaf c{
type uint8;
descri ption
"nunber of times that identical nessage has been
received in this interval.";

}

| eaf e{

type uint8;

descri ption
"nunber of Trickle tinme expirations since |ast
Trickle timer reset.";

}

| eaf t{

type uint8;

descri ption
" nunber of tine units expressed in SE-LIFETIME units
since last Trickle tine activation.";
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} /] seed-tiners

} /'l MPL-seeds |i st

list npl-statistics{
key "seedl D domai nl D';
descri ption
"Li st describes performance statistics integrated over the nessages

of a seed. A nessage identified with a seqno can receive and forward nul ti pl
e copies"”;

no.":

| eaf seedl D

type uint 64,

descri ption
"val ue uniquely identifies the MPL Seed within a ML
domai n. ";

}

| eaf domai nl D
type uint16;
descri ption
"together with seed-1D uniquely identifies buffer set.";
}

| eaf c-too-high {
type uint 64,
descri ption
"Nunber of times that a nmessage copy was not forwarded
because ¢ > k.";

}

| eaf nr-forwarded {
type uint64;
descri ption
"nunber of tinmes nessage copies are forwarded.";
}

| eaf nr-not-forwarded {
type uint64;
descri ption
"nunber of tinmes no copies of a nessage are forwarded at all.";
}

| eaf nr-of - messages-recei ved{
type uint64;
descri ption
"nunber of nessages received, nust be smaller than or equal to seq

}

| eaf nr-of -copies-received{
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type uint 64,
descri ption

"nunber of nessage copies received."
}

| eaf nr-of - messages-forwarded{
type uint 64,
descri ption
"nunber of forwarded nessages, mnmust be smaller than or equal to nr
- of - messages-recei ved. ";

}

| eaf nr-of -copi es-forwarded{
type uint 64,
descri ption
"nunber of forwarded copies.";
}

| eaf nr-of-refused{
type uint 64,
descri ption
"nunber of refused nessages because seqgno too snall."
}

| eaf nr-of-notreceived{

type uint 64,

descri ption
"nunber of nessages that are were not received
according to control nessage.";

}

| eaf nr-of-m ssing{
type uint64;
descri ption
"nunber of nessages that were not received by a
nei ghbour according to control nessage.";

}

| eaf nr-of-inconsistent-dataf
type uint64;
description
"nunber of inconsistent data nmessages.”;
}

| eaf nr-of -consi stent-dataf
type uint64;
description
"nunber of consistent data nessages.";
}
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| eaf nr-of-consistent-control{
type uint 64,
descri ption
"nunber of consistent control nmessages."”;
}

| eaf nr-of-inconsistent-control {
type uint 64,
descri ption
"nunber of inconsistent control nessages.”;
} [/l npl statistics

} I/ yang-npl
} // nodule ietf-yang-npl
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