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Abst ract

Thi s docunent describes a YANG nodel of Differentiated Services for
configuration and operations.

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 http://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 Septenber 5, 2015.
Copyright Notice

Copyright (c) 2015 | 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
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
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the Trust Legal Provisions and are provided without warranty as
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1. Introduction

Thi s docunment defines a YANG [ RFC6020] data nodel for the
configuration, state data of Differentiated Services. Any RPC or
notification definition is not part of this docunment. As nany
vendors have different object constructs to represent the sane data,
it has been tried to design this nodel in a very flexible, extensible
and generic way to fit into nost of the vendor requirenents. The
nmodel is based on Differentiated Services (Diffserv) architecture and
various references have been nade to already avail abl e standard
architecture documents.

Diffserv is a preferred approach for network service providers to
offer services to different custoners based on their different kinds
of network quality-of-service (QS) objectives. The traffic streans
are differentiated based on Differentiated Services Code Points
(DSCP) carried in the I P header of each packet. The DSCP nar ki ngs
are applied by upstream node or by the edge router on entry to the
Di ffserv network
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2

Ter m nol ogy

The key words "MJST", "MJST NOT', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

Di ffserv Model Design

Diffserv architecture [RFC3289] [RFC2475] describes network node
packet classification function and packet conditioning functions.

The conplex classification is done at the edge of network and non-
edge network devices conditions appropriately marked aggregate
traffic based on per-hop behavior rules. Accordingly, a Milti-Field
classifier matches the different fields in a packet and a Behavi or
Aggregated C assifier matches on DS codepoint field of a packet.

Packets MAY be grouped when a | ogical set of rules are applied on

di fferent packet header fields. Also, packet grouping MAY be done
based on different values or range of values of same packet header
field. Packet grouping MAY al so be done based on presence of some
val ues or range of values of a packet field or absence of such val ues
or ranges. This diffserv nodel is flexible enough to support such

| ogi cal groupi ng of packets.

A classifier entry can be stored as an object and used across
different interfaces for either of inbound or outbound traffic. Any
nmodi fication or deletion of such object will in turn results in such
changes to the classifier on the corresponding interfaces. A
classifier entry contains one or nore packet conditioning functions.
A packet conditioning function is typically based on direction of
traffic and may drop, mark or delay network packets. A set of such
classifier entries with correspondi ng conditioning functions when
arranged in order of priority represents a diffserv policy. Any new
classifier entry in a policy MAY be inserted before or after any
other existing classifier-entry [ RFC6020]. Such policies is stored
as an object and used across different network device interfaces.

A nmeter qualifies if the traffic arrival rate is based on agreed upon
rate and variability. A neter is generically nodeled as qualifying
rate and variability defined as a token bucket. Single rate neter

[ RFC2697] can be defined as two such token buckets with first
defining the rate and committed burst and excess burst for second
bucket. Sinmilarly, two rates neter [ RFC2698][ RFC2859] can be defi ned
as two such token buckets with first and second defining the
committed rate and commtted burst paraneters and peak rate and peak
burst respectively. D fferent Vendors can extend it to have other
types of neters as well.
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Metered traffic to each token bucket MAY either be marked or renarked
appropriately of the diffserv codepoint packet field or even MAY be
dropped. dassified packets through a classifier entry MAY directly
be mar ked.

Packets can be always dropped if exceed agreed upon rates or it could
be queued and then dropped based on any of various algorithns. Queue
dropping is based on the threshold configured and can head-drop
tail-drop or dropped based on Active Queue Managenent algorithmlike
Random Early Detection (RED). Packets can be schedul ed out based on
priority with minimnumrate or WFQ with bandwi dth sharing. Priority
schedul er all ow queue to use the entire capacity of the interface

unl ess higher priority traffic is queued to be scheduled. |If

combi nation of EF [RFC3246] and nultiple AF [ RFC3260] cl asses of
traffic needs to be schedul ed, a conbination of priority and WQ
schedul er SHOULD be used. Traffic can be shaped by defining a max
rate and burst for a | eaky bucket profile.

4. Diffserv Mbdel

The nmodel have four YANG nodul es. ietf-diffserv-classifier consists
of classifier entries identified by a classifier entry name. Each
such entry contains list of filter entries. Each filter entry
represent any of the filter type [ RFC6991] of a nulti-field
classifier which can be logically ANDDOR with other filter types in
the same classifier-entry. The nodel is flexible enough to take
mul tiple values of the sane filter type.
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nodul e: ietf-diffserv-classifier
+--rw classifiers
+--rw classifier-entry* [classifier-entry-nane]

+--rw classifier-entry-nane string
+--rw classifier-entry-descr? string
+-rw classifier-entry-filter-operation? i dentityref
+--rwfilter-entry* [filter-type filter-1ogical-not]
+--rwfilter-type i dentityref
+-rw filter-1ogical-not bool ean
+-rw (filter-param?
+--:(dscp)
| +--rw dscp-cfg* [dscp-nmin dscp-nax]
| +--rw dscp-nin i net:dscp
| +--rw dscp- max i net:dscp

+--:(source-ip-address)

| +--rw source-ip-address-cfg* [source-ip-addr]

[ +--rw source-i p-addr inet:ip-prefix

+--:(destination-ip-address)

| +--rw destination-ip-address-cfg*
[destination-ip-addr]

| +--rw destination-ip-addr inet:ip-prefix

+--:(source-port)

| +--rw source-port-cfg*
[ source-port-mn source-port-nmax]

| +--rw source-port-mn i net: port-numnber

+--rw source- port - max i net: port-nunber

+--:(destination-port)

| +--rw destination-port-cfg*
[destination-port-mn destination-port-nax]

| +--rw destination-port-mn i net: port-nunber

| +--rw desti nation-port - nmax i net: port-nunber

+--:(protocol)

| +--rw protocol -cfg* [protocol-mn protocol - max]

| +--rw protocol-mn uint8

[ +--rw protocol - max uint8

+--: (fl ow1 abel)

+--rw flowlabel-cfg* [flowlabel-nmin flowlabel-max]

+-rw flowlabel -nin ui nt 32
+--rw fl ow | abel - max ui nt 32

An ietf-diffserv-policy nodule contains list of policy objects
identified by a policy nane which MJST be provided. Each policy

obj ect contains list of classifier-entries either configured inline
or referred as an object. FEach such classifier entry is augnmented by
set of actions. A policy object MAY contain a child-policy in each
classifier-entry. A child policy MAY further classify the traffic
and execute actions on classified packets.
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nodul e: ietf-diffserv-policy
+--rw policies {policy-tenplate-support}?
+--rw policy-entry* [policy-nane]

+--rw policy-name string

+--rw policy-descr? string

+--rw classifier-entry* [classifier-entry-nane]
+--rw classifier-entry-nane string
+--rw classifier-entry-inline? bool ean
+--rw classifier-entry-filter-oper? i dentityref

+-rwfilter-entry* [filter-type filter-1|ogical-not]
{policy-inline-classifier-config}?

+-rwfilter-type i dentityref
+--rw filter-1ogical -not bool ean
+-rw (filter-param?

+--:(dscp)

| +--rw dscp-cfg* [dscp-min dscp-nmax]

| +--rw dscp- max i net:dscp

+--:(source-ip-address)

| +--rw source-ip-address-cfg* [source-ip-addr]

| +--rw source-ip-addr inet:ip-prefix

+--:(destination-ip-address)

| +--rw destination-ip-address-cfg*

[destination-ip-addr]
[ [ +--rw destination-ip-addr inet:ip-prefix
| +--:(source-port)
| | +--rw source-port-cfg*
[ source-port-mn source-port-mnmax]
[ +--rw source-port-mn i net: port-nunber
| +--rw source- port - nmax i net: port-nunber
+--:(destination-port)
| +--rw destination-port-cfg*
[destination-port-mn destination-port-max]

I
I
I
I
I
[ [ +--rw dscp-mn i net:dscp
I
I
I
I
I
I

| | +--rw destination-port-mn i net: port-nunber
[ [ +--rw destination-port-nmax i net: port - nunber
| +--:(protocol)

| | +--rw protocol -cfg* [protocol-mn protocol - max]

[ [ +--rw protocol -nin ui nt8

| | +--rw protocol - max uint8

[ +--:(flow1 abel)

I

+--rw fl ow | abel - cf g*
[flowlabel-mn flowl abel - max]

| +--rw flowl abel -nmin ui nt 32

| +--rw fl ow I abel - max ui nt 32

+--rw classifier-action-entry-cfg* [action-type]

| +--rw action-type i dentityref

| +--rw (action-cfg-parans)?
| +--: (mar ki ng)
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| +--rwdiffserv-action: marking-cfg

| +--rw di ffserv-action: dscp? i net:dscp
+--:(priority)

| +--rwdiffserv-action:priority-cfg

[ +-rw diffserv-action:priority-1evel? uint8
| +-rw diffserv-action:priority-rate? ui nt 64
+--:(meter)

| +--rwdiffserv-action:meter-cfg

| +-rw diffserv-action:neter-list* [neter-id]

I

I

I

I

I

+--rw di ffserv-action: neter-id ui nt 16

+--rw di ffserv-action: neter-rate? ui nt 64

+--rw (burst-type)?

| +--:(size)

| | +--rwdiffserv-action:burst-size?
ui nt 64

| | | +--:(interval)
[ [ [ +--rw di ffserv-action: burst-interval ?
ui nt 64
| | +--rw di ffserv-action: col or
| | | +--rwdiffserv-action
classifier-entry-nane? string
| | | +--rwdiffserv-action
classifier-entry-descr? string
| | | +--rwdiffserv-action
classifier-entry-filter-operation?
i dentityref
| | +--rw diffserv-action: neter-action-type?
i dentityref
[ +-rw (val)?
| +--:(nmeter-action-nark)
| | +--rwdiffserv-action:dscp? inet:dscp
| +--:(meter-action-drop)
| +--rw di ffserv-action: drop-action?

bool ean
--:(max-rate)
+-rw diffserv-action: nax-rate-cfg
+--rw di ffserv-action: absol ute-rate? ui nt 64

+--:(size)
| +--rwdiffserv-action:burst-size? uint64
+--:(interval)
+--rw di ffserv-action: burst-interval ?
ui nt 64

+
|
| +--rw (burst-type)?
I
I
I
I

+--:(al gorithm c-drop)

| +--rw (drop-algorithm?

| +--: (al ways- drop)

[ | +--rwdiffserv-action:drop-cfg

| | +--rw di ffserv-action: drop-action? bool ean
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+--:(tail-drop)
| +--rwdiffserv-action:tail-drop-cfg
| +--rw diffserv-action:qlinit-dscp-thresh*
[ dscp-m n dscp- max]
[ +--rw di ffserv-action:dscp-nin
i net:dscp
| +--rw di ffserv-acti on: dscp- max
i net:dscp
| +--rw di ffserv-action:threshold
| +--rw (threshol d-type)?
[ +--:(size)
| | +--rwdiffserv-action
t hr eshol d-si ze? ui nt 64
| +--:(interval)
| +--rw diffserv-action
t hreshol d-interval ?
ui nt 64
+--: (random det ect)
+--rw di ffserv-action:random detect-cfg
{agm wr ed- support}?
+--rw di ffserv-action: exp-wei ghti ng-const ?
ui nt 32
+--rw di ffserv-action: node- aggr egat e?
bool ean
+--rw di ffserv-action: ecn-enabl ed?
bool ean
+--rw diffserv-action: wed-profil e*
[wred-profile-id]
+--rw diffserv-action:wed-profile-id
ui nt 16
+--rw di ffserv-action: wed-dscp*
[ dscp-min dscp- max]
| +--rwdiffserv-action:dscp-mn
i net:dscp
| +--rwdiffserv-action:dscp-nmax
i net:dscp
+--rw di ffserv-action: wed-nin-thresh
| +--rwdiffserv-action:threshold
| +--rw (threshol d-type)?
| +--:(size)
[ | +--rwdiffserv-action
t hr eshol d- si ze?
ui nt 64
| +--:(interval)
| +--rw diffserv-action
t hreshol d-interval ?
ui nt 64
+--rw di ffserv-action: wed-nmax-thresh
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| +--:(mn-rate)
| +--rw di ffserv-
| +-rw diffse
+--rw chil d-policy?
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+--rw di ffserv-action:threshold
+--rw (threshol d-type)?
+--:(size)
| +--rwdiffserv-action
t hr eshol d-si ze?
ui nt 64
+--:(interval)
+--rw di ffserv-action:
t hreshol d-i nterval ?
ui nt 64
rw di ffserv-action: mark-probability?
ui nt 32

action:mn-rate-cfg
rv-action: mn-rate?
| eaf r ef
{hi erarchial -policy-support}?

ui nt 64

ietf-diffserv-action nodul e contains set of diffserv actions which

are augnented to ietf-diffserv-po
target nodule. Marking sets Diff
cl assified packet.
configured. Action counters are
currently not augnented to any d

licy module and to ietf-diffserv-
serv codepoint value in the

Col or-aware and Col or-blind neters can be

defined as grouping and are
ffserv nodul e.

ietf-diffserv-target nodul e contains reference of diffserv-policy for

either direction of network traff
i nterfaces [RFC7223] nodul e.

modul e: ietf-diffserv-target

ic and is augnmented to ietf-

augrment /if:interfaces/if:interface:

+-rw diffserv-target-entry* [dir
+--rw policy-name
+--rw policy-descr?
+--rw direction
+--rw di ffserv-target-classifi

ection policy-nane]
string
string
i dentityref
er-entry*

[classifier-entry-name parent-path]

{target-inline-p
+--rw classifier-entry-nane
+--rw parent-path
+--rw classifier-entry-inl
+--rwclassifier-entry-filt
+--rwfilter-entry* [filter

| +--rwfilter-type
| +--rwfilter-Iogical-not
| +--rw (filter-param?

Choudhary, et al. Expi res Sept

olicy-config}?

| eaf r ef
string
ne? bool ean
er-oper? i dentityref

-type filter-1ogical-not]
{policy-inline-classifier-config}?
i dentityref

bool ean

enber 5, 2015 [ Page 9]
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+--:(dscp)

| +--rw dscp-cfg* [dscp-nmin dscp-nmax]
| +--rw dscp-mn i net:dscp

| +--rw dscp- max i net:dscp

+--:(source-ip-address)
| +--rw source-ip-address-cfg* [source-ip-addr]
[ +--rw source-ip-addr inet:ip-prefix
+--:(destination-ip-address)
| +--rw destination-ip-address-cfg*
[destination-ip-addr]
[ +--rw destination-ip-addr inet:ip-prefix
| +--:(source-port)
| | +--rw source-port-cfg*
[ source-port-nin source-port-nmax]
| | +--rw source-port-mn i net: port-nunber
| | +--rw sour ce- port - max i net: port-nunber
[ +--:(destination-port)
| | +--rw destination-port-cfg*
[destination-port-mn destination-port-nax]

| | +--rw destination-port-mn i net: port-nunber
| | +--rw destination-port-max i net: port-nunber
| +--:(protocol)
[ | +--rw protocol-cfg* [protocol-mn protocol - max]
| | +--rw protocol-mn uint8
| | +--rw protocol - max uint8
| +--:(flow 1l abel)
| +--rw flowlabel-cfg* [flowlabel-nmn flowl abel -nmax]
| +--rw flow | abel -nmn ui nt 32
[ +--rw fl ow | abel - max ui nt 32
+--rw classifier-action-entry-cfg* [action-type]
+--rw action-type i dentityref

+--rw (action-cfg-parans)?
+--: (mar ki ng)
| +--rw diffserv-action: marking-cfg
[ +--rw di ffserv-action: dscp? i net:dscp
+-:(priority)
| +--rwdiffserv-action:priority-cfg
| +--rw diffserv-action:priority-Ievel? ui nt8

| | +--rwdiffserv-action:burst-size? uint64
| +--:(interval)

| +--rw diffserv-action:priority-rate? ui nt 64
+--:(meter)

| +--rwdiffserv-action:meter-cfg

| +-rw diffserv-action:neter-list* [neter-id]

| +--rw diffserv-action:neter-id ui nt 16
| +--rw diffserv-action:neter-rate? ui nt 64
| +--rw (burst-type)?

| |  +--:(size)

I

I
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| | +--rw di ffserv-action: burst-interval ?
ui nt 64
| +--rw di ffserv-action: col or
| | +--rwdiffserv-action:classifier-entry-nane?
string
| | +--rwdiffserv-action:classifier-entry-descr?
string
[ | +--rwdiffserv-action
classifier-entry-filter-operation?

i dentityref
[ +--rw di ffserv-action: neter-action-type?

i dentityref
[ +--rw (val)?
[ +--:(neter-action-mark)
| | +--rwdiffserv-action:dscp?

i net:dscp
[ +--:(nmeter-action-drop)
+--rw di ffserv-action: drop-action?
bool ean

+--:(max-rate)
| +--rwdiffserv-action: mx-rate-cfg
| +--rw di ffserv-action: absol ute-rate? ui nt 64
[ +--rw (burst-type)?
| +--:(size)
| | +--rwdiffserv-action:burst-size? uint64
| +--:(interval)
| +--rw diffserv-action: burst-interval ? uint64
+--:(al gorithm c-drop)
| +--rw (drop-algorithm?
| +--: (al ways- dr op)
| | +--rwdiffserv-action:drop-cfg
| | +--rw di ffserv-action: drop-action? bool ean
| +--:(tail-drop)
| | +--rwdiffserv-action:tail-drop-cfg
[ [ +--rw di ffserv-action:qglimt-dscp-thresh*

[ dscp-min dscp- max]
| | +--rw di ffserv-action: dscp-mn i net:dscp
| | +--rw di ffserv-action: dscp- max i net:dscp
| | +--rw di ffserv-action:threshol d
| | +--rw (threshol d-type)?

[ [ +--:(size)
| | | +--rwdiffserv-action
t hr eshol d- si ze? ui nt 64
| | +--:(interval)
| | +--rw diffserv-action
t hreshol d-i nterval ? ui nt 64
[ +--: (random det ect)
| +--rw di ffserv-action:random detect-cfg
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{agm wr ed- support}?

[ +--rw di ffserv-action: exp-wei ghti ng-const ?

ui nt 32
| +--rw di ffserv-action: nnde- aggr egat e?

bool ean
| +--rw di ffserv-action: ecn-enabl ed?

bool ean

| +--rw di ffserv-action: wed-profile*

+--:(mn-rate)

[wred-profile-id]
+--rw diffserv-action:wed-profile-id
ui nt 16
+--rw di ffserv-action: wed- dscp*
[ dscp-min dscp- max]
| +--rwdiffserv-action:dscp-nin
i net:dscp
| +--rwdiffserv-action: dscp-max
i net:dscp
+--rw di ffserv-action: wed-nin-thresh
| +--rwdiffserv-action:threshold
| +--rw (threshol d-type)?
| +--:(size)
| | +--rwdiffserv-action:
t hr eshol d-si ze? ui nt 64
| +--:(interval)
| +--rw di ffserv-action:
t hreshol d-i nterval ?
ui nt 64
+--rw di ffserv-action: wed-max-thresh
| +--rwdiffserv-action:threshold
| +--rw (threshol d-type)?
[ +--:(size)
| | +--rwdiffserv-action:
t hr eshol d-si ze? ui nt64
| +--:(interval)

[ +--rw di ffserv-action:
t hreshol d-i nterval ?
ui nt 64
+--rw di ffserv-action: mark-probability?
ui nt 32

+-rw diffserv-action:nin-rate-cfg
+--rw diffserv-action:mn-rate? ui nt 64

5. Diffserv Mdul es
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5.1. | ETF- Dl FFSERV- CLASSI FI ER

modul e ietf-diffserv-classifier {
yang-version 1;
nanespace "urn:ietf:parans:xm:ns:yang:ietf-diffserv-classifier";
prefix diffserv-classifier;

inmport ietf-inet-types {
prefix inet;

}

revision 2014-09-07 {
description
"First revision of diffserv based classifier";
}

feature policy-inline-classifier-config {
description
" This feature allows classifier configuration directly
under policy.";

}

identity filter-type {
description
" This is identity of base filter-type";
}

identity dscp {
base filter-type;
}

identity source-ip-address {
base filter-type;

}

identity destination-ip-address {
base filter-type;

}

identity source-port {
base filter-type;

}

identity destination-port {
base filter-type;
}
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identity protocol {
base filter-type
}

identity flowlabel {
base filter-type
}

identity classifier-entry-filter-operation-type {
description
"Classifier entry filter |ogical operation”

}

identity match-any-filter {
base classifier-entry-filter-operation-type;
description
"Classifier entry filter logical OR operation”
}

identity match-all-filter {
base classifier-entry-filter-operation-type;
description
"Classifier entry filter |ogical AND operation"
}

grouping filters {
leaf filter-type {
type identityref {
base filter-type
}
description
"This | eaf defines type of the filter";

leaf filter-1|ogical-not {
type bool ean;
description

This is logical-not operator for a filter. Wen true, it
indicates filter |ooks for absence of a pattern defined
by the filter

choice filter-param {
case dscp {
list dscp-cfg {
key "dscp-m n dscp-max";
| eaf dscp-mn {
type inet:dscp;
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| eaf dscp-max {
type inet:dscp
}
}
description
"Filter containing list of dscp ranges"
}

case source-ip-address {
list source-ip-address-cfg {
key "source-ip-addr";
| eaf source-ip-addr {
type inet:ip-prefix;
}
}
description
"Filter containing list of source ip addresses"

case destination-ip-address {
list destination-ip-address-cfg {
key "destination-ip-addr";
| eaf destination-ip-addr {
type inet:ip-prefix;

}

description
"Filter containing list of destination ip address"
}

case source-port {
list source-port-cfg {
key "source-port-mn source-port-nmx";
| eaf source-port-mn {
type inet: port-numnber;

| eaf source-port-max {
type inet: port-nunber;

}

description
"Filter containing list of source-port ranges”
}

case destination-port {
list destination-port-cfg {
key "destination-port-mn destination-port-mx";
| eaf destination-port-mn {
type inet: port-numnber;

| eaf destination-port-max {
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type inet: port-nunber;

}

description
"Filter containing list of destination-port ranges";
}

case protocol {
list protocol-cfg {
key "protocol -m n protocol - max";
| eaf protocol-mn {
type uint8 {
range "0..255";
}

| eaf protocol - max {
type uint8 {
range "0..255";
}

}
}
description
"Filter Type Protocol";

case flowlabel {
list flowlabel-cfg {
key "flow Il abel-nmin flowl abel - max";
| eaf flowlabel-mn {
type uint32 {
range "0..1048575";

}
}

| eaf flow I abel-max {
type uint32 {
range "0..1048575";

}
}
}
description
"Filter containing list of flowlabel ranges";
}

}
}

grouping classifier-entry-generic-attr {
| eaf classifier-entry-nanme {
type string;
description
"Diffserv classifier name";
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| eaf classifier-entry-descr {
type string;
description
"Description of the class tenpl ate"
}

| eaf classifier-entry-filter-operation {
type identityref {
base classifier-entry-filter-operation-type;

default "match-any-filter";

}
}

grouping classifier-entry-inline-attr {
| eaf classifier-entry-inline {
type bool ean;
description
"Indication of inline classifier entry";
default "fal se";

| eaf classifier-entry-filter-oper {
type identityref {
base classifier-entry-filter-operation-type;

default "match-any-filter";

}

list filter-entry {
if-feature policy-inline-classifier-config;
when "classifier-entry-inline == true";
key "filter-type filter-Iogical-not";
uses filters;

}

}

container classifiers {
description
"l'ist of classifier entry";
list classifier-entry {
key "classifier-entry-nanme";
description
"classifier entry tenplate";
uses classifier-entry-generic-attr;
list filter-entry {
key "filter-type filter-1ogical-not";
uses filters;
}
}
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5.2. | ETF- DI FFSERV- PCLI CY

modul e ietf-diffserv-policy {
yang- version 1,
nanespace "urn:ietf:parans: xm :ns:yang:ietf-diffserv-policy";
prefix diffserv-policy;

import ietf-diffserv-classifier {
prefix classifier;

}

revision 2014-09-07 {
description
"First revision of diffserv policy";
}

feature policy-tenpl ate-support {
description
" This feature allows policy tenplate to be configured"
}

feature hierarchial-policy-support {
description
" This feature allows hierarchial policy to be configured”
}

groupi ng policy-generic-attr {
| eaf policy-nanme {
type string;
description
"Diffserv policy nane";

| eaf policy-descr {
type string;
description
"Diffserv policy description”;
}

}

identity action-type {
description
"This base identity type defines action-types”
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grouping classifier-action-entry-cfg {
list classifier-action-entry-cfg {

key "action-type";
or der ed- by user;
| eaf action-type {

type identityref {

base action-type;
}

description
"This defines action type ";
}

choi ce acti on-cfg-par ans;

}
}

contai ner policies {
description
"l'ist of policy tenplates”;
i f-feature policy-tenpl ate-support;
list policy-entry {
key "policy-nane";
description
"policy tenplate";
uses policy-generic-attr;
list classifier-entry {
key "classifier-entry-nane";
or der ed- by user;
| eaf classifier-entry-nanme {
type string;
description
"Diffserv classifier entry nane";
}
uses classifier:classifier-entry-inline-attr;
uses classifier-action-entry-cfg;
| eaf child-policy {
i f-feature hierarchial-policy-support;
type leafref {
path "/policies/policy-entry/policy-nane";
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5.3. | ETF- Dl FFSERV- ACTI ON

modul e ietf-diffserv-action {
nanespace "urn:ietf:parans:xm:ns:yang:ietf-diffserv-action”
prefix diffserv-action;

inmport ietf-interfaces {
prefix if;

} o

inmport ietf-inet-types {
prefix inet;

}

inmport ietf-diffserv-classifier {
prefix diffserv-classifier;

}

inmport ietf-diffserv-policy {
prefix diffserv-policy;

}

inmport ietf-diffserv-target {
prefix diffserv-target;

}

revision 2014-09-07 {
description
“Initial revision for diffserv actions on network packets";
}

feature agm w ed-support {
description
' This feature allows AQV WRED to be confi gured"
}

groupi ng dscp-range {
| eaf dscp-mn {
type inet:dscp;

| eaf dscp-max {
type inet:dscp

}

groupi ng burst {
choi ce burst-type {
case size {
| eaf burst-size {
units "bytes";
type uint 64;
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}
}
case interval {
| eaf burst-interval ({
units "m crosecond"
type ui nt 64;
}
}
}
}

groupi ng threshold {
contai ner threshold {
description
"threshol d";
choi ce threshol d-type {
case size {
| eaf threshol d-size {
units "bytes";
type uint 64;
}
}

case interval {
| eaf threshol d-interval {
units "m crosecond"
type uint 64;

}
}
}
}

identity min-rate {
base diffserv-policy:action-type;

}

identity marking {
base diffserv-policy:action-type;

}

identity priority {
base diffserv-policy:action-type;

}

identity neter {
base diffserv-policy:action-type;

}
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identity max-rate {
base diffserv-policy:action-type;
}

identity algorithmc-drop {
base diffserv-policy:action-type;
}

identity neter-action-type {
description
"conforniviol ate/ exceed action type in a neter";

}

identity neter-action-drop {
base neter-action-type;
}

identity nmeter-action-set {
base neter-action-type;
}

groupi ng drop {
| eaf drop-action {
type bool ean;
}
description
"the drop action";

}

groupi ng queuelimt {
list glimt-dscp-thresh {
key "dscp-nmn dscp-max";
uses dscp-range;
uses t hreshol d;
}
}

groupi ng neter-action-parans {
| eaf meter-action-type {
type identityref {
base neter-action-type;

}

choi ce val {
case neter-action-mark {
uses mar ki ng;
description
"meter action: mark";
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}

case neter-action-drop {
description
"meter action: drop";
uses drop;
}
}
}

groupi ng neter {
| eaf meter-id {
type uint 16;

| eaf meter-rate {
units "bits-per-second";
type uint 64;

uses burst;
cont ai ner col or {

March 2015

uses diffserv-classifier:classifier-entry-generic-attr;

}

uses neter-action-parans;

}

grouping priority {

| eaf priority-level {
type uint8;
description

"priority level";

}

| eaf priority-rate {
units "bits-per-second";
type uint 64;

}

grouping mn-rate {
leaf mn-rate {
units "bits-per-second";
type uint 64;

description
"m n guant eed bandw dth";
}

groupi ng marking {
| eaf dscp {
type inet:dscp;
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}
}

groupi ng nmax-rate {
| eaf absolute-rate {
units "bits-per-second”;
type uint 64;

uses burst;

}

groupi ng wred-threshold {
cont ai ner wred-min-thresh {
uses threshol d;
description
"M ni mum t hr eshol d";
}

cont ai ner wred-nmax-thresh {
uses threshol d;
description
" Maxi mum t hr eshol d";

| eaf mark-probability {
type uint32 {
range "1..1000";
}
description
"Mark probability";
}

}

groupi ng randondet ect {
| eaf exp-weighting-const {
type uint32;
description
"Exponential weighting constant factor for wed profile ";

| eaf node- aggregate {
type bool ean;
default "fal se";
description

I ndi cat es aggregate node or non-aggregate node.

Non- aggregat e node by default creates sub-class for each
code-point value with different mn and nax threshol d.
Aggregat e node defaults to only one subclass unl ess
explicitly configured by the user
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}

| eaf ecn-enabl ed {
type bool ean;
default "fal se”
}
list wed-profile {
key "wred-profile-id";
| eaf wred-profile-id {
type uint 16;

list wed-dscp {
key "dscp-nmn dscp-nmax";
uses dscp-range;
}
uses wred-threshol d;
}
}

augnent "/diffserv-policy:policies/diffserv-policy:policy-entry
/diffserv-policy:classifier-entry
/diffserv-policy:classifier-action-entry-cfg
/diffserv-policy:action-cfg-parans” {
case marking {
cont ai ner marking-cfg {
uses mar ki ng;
}

}
case priority {
container priority-cfg {
uses priority;

}

case neter {
contai ner meter-cfg {
list meter-list {
key "meter-id";
uses meter;

}
}
}
case nmax-rate {

contai ner max-rate-cfg {
uses max-rat e;

}
}
case algorithmc-drop {
choi ce drop-al gorithm {
case al ways-drop {
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cont ai ner drop-cfg {
uses drop;

}

case tail-drop {
container tail-drop-cfg {
uses queuelimt;
}
}

case random detect {
cont ai ner randomdetect-cfg {
i f-feature agm wred- support;
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uses randondet ect;

}
}
}
}

case nmin-rate {

container mn-rate-cfg {

uses mn-rate;
}
}
}

augnent "/if:interfaces/if:interface

/diffserv-target
/diffserv-target
/diffserv-target

case marking {

cdiffserv-target-entry
cdiffserv-target-classifier-entry
:classifier-action-entry-cfg
/diffserv-target:

action-cf g-parans” {

cont ai ner marking-cfg {

uses mar ki ng;
}
}

case priority {

container priority-cfg {

uses priority;
}
}

case neter {
contai ner meter-cfg {
list meter-list {
key "meter-id";
uses meter;
}
}
}

case nmax-rate {

contai ner max-rate-cfg {
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uses max-rate;
}
}
case algorithmc-drop {
choi ce drop-al gorithm {
case al ways-drop {
cont ai ner drop-cfg {
uses drop;

}

case tail-drop {
container tail-drop-cfg {
uses queuelimt;
}
}
case random detect {
cont ai ner randomdetect-cfg {
i f-feature agm wred- support;
uses randontdet ect;
}
}
}
}
case nmn-rate {
container mn-rate-cfg {
uses mn-rate,;
}
}

}
}

5.4. | ETF- Dl FFSERV- TARGET

nmodul e ietf-diffserv-target {
yang-version 1;

March 2015

nanespace "urn:ietf:parans:xm:ns:yang:ietf-diffserv-target"”;

prefix diffserv-target;

inmport ietf-interfaces {
prefix if;

}

inmport ietf-diffserv-classifier {
prefix classifier;

}

inmport ietf-diffserv-policy {
prefix policy;

Choudhary, et al. Expi res Septenber 5, 2015

[ Page 27]



I nternet-Draft YANG Model For Diffserv March 2015

revision 2014-09-07 {
description
"First revision diffserv based policy applied to a target";

}

identity direction {
description
"This is identity of traffic direction"

}

identity inbound {
base direction;
description
"Direction of traffic conming into the network entry";

}

identity outbound {
base direction;
description
"Direction of traffic going out of the network entry";

}

feature target-inline-policy-config {
description
"This feature allows the policy configuration directly
under a target.";

}

groupi ng policy-target-generic-attr {
uses policy:policy-generic-attr;
| eaf direction {
type identityref {
base direction;
}
}
}

groupi ng wred-class-stats {
| eaf early-drop-pkts {
type uint 64;
description
"Early drop packets ";

| eaf early-drop-bytes {
type uint 64;
description

"Early drop bytes ";
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}

grouping classifier-entry-stats {
container classifier-entry-statistics {
config fal se
description

This container defines the classifier filter statistics
pertaining to each classifier entry.

| eaf classified-pkts {
type uint 64;
description
" Nunber of total packets which filtered
to the classifier-entry";

| eaf classified-bytes {
type uint 64;
description
" Nunber of total bytes which filtered
to the classifier-entry";

| eaf classified-rate {
units "bits-per-second”
type uint 64;
description
" Rate of average data flow through the
classifier-entry";
}
cont ai ner queuing-statistics {
description
"queue related statistics ";
config fal se
| eaf output-pkts {
type uint 64;
description
"Nurmber of packets transmitted from queue ";
}

| eaf output-bytes {
type uint 64;
description
"Nurmber of bytes transmitted from queue ";

}
| eaf queue-size-pkts {
type uint 64;
description
"Nunmber of packets currently buffered ";
}
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| eaf queue-size-bytes {
type uint 64;
description
"Nurmber of bytes currently buffered "
}
| eaf drop-pkts {
type uint 64;
description
"Total nunber of packets dropped

}
| eaf drop-bytes {
type uint 64;
description
"Total nunber of bytes dropped ";

list wed-statistics {
key "wred-profile-id";
description
"WRED statistics for a dscp range ";
| eaf wred-profile-id {
type uint 16;

uses wred-cl ass-stats;
}
}
}
}

groupi ng neter-action-stats {
list meter-action-statistics {
description
"Meter statistics";
config fal se
key "meter-id";
| eaf meter-id {
type uint 16;

| eaf netered-pkts {
type uint 64;
description
"Nurmber of packets counted by the neter";
}

| eaf netered-bytes {
type uint 64;
description
"Bytes of packets counted by the neter”

| eaf nmetered-rate {
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units "bits-per-second”
type uint 64;
description
"Traffic Rate neasured by the neter”
}

}
}

augrment "/if:interfaces/if:interface" {
list diffserv-target-entry {
key "direction policy-nane";
description
"policy target for inbound or outbound direction”
uses policy-target-generic-attr;
list diffserv-target-classifier-entry {
if-feature target-inline-policy-config;
key "classifier-entry-nane parent-path"”
order ed- by user;
| eaf classifier-entry-nane {
type leafref {
path "/classifier:classifiers/classifier:classifier-entry
/classifier:classifier-entry-nane";

}

}

| eaf parent-path {
type string;

uses classifier:classifier-entry-inline-attr;
uses policy:classifier-action-entry-cfg;

6. Security Considerations
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Appendi x A  Open ltens
The current nodel represents hierarchical QS alike with the non-| eaf
and | eaf nodes, in a scheduling hierarchy, without any restrictions

of actions, such as AQM that should not be allowed at non-I eaf
nodes. This is to be addressed in subsequent revisions.
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