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Abst ract

YANG becane de facto standard | anguage for data nodeling in the

i ndustry. More and nore groups uses YANG to create protocol and
service nodels, both for configuration and operational nodels.
Currently there is a |l ack of consistent term nology to categorize
those nodels. A consistent term nol ogy woul d hel p nodel s

categori zation, assist in the analysis the YANG data nodeling effort
inthe |ETF and in the industry, and facilitate the YANG rel ated

di scussi ons between different groups.

Status of This Meno

This Internet-Draft is submitted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute
wor ki ng documents 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 num of six nonths
and nay 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 10, 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 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 with respect

to this
i ncl ude

docunent. Code Conponents extracted fromthis docunent nust
Sinplified BSD License text as described in Section 4.e of

the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD Li cense.
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1. Introduction

Wth nore and nore data nodels being described with YANG [ RFC6020], a
taxonony for the nodels is needed. |In this draft, authors try to
propose a taxonony for YANG nodel s.

2. Pr obl em St at enent

YANG [ RFC6020] becane de-facto standard | anguage for data nodeling in
the industry. Not only at the IETF, but also in nmultiple Standard
Devel opnent Organi zations, different consortia, ad hoc groups, and
OSP.  Therefore, many YANG nodel s are being devel oped and publ i shed.

Today,

there is no classification of nodels, there are no clear

gui delines on how to | ayer nodels on each other, or howto classify
exi sting or new nodels. Wth this docunment, the authors are
proposing a new way for YANG nodel classifications.
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Acknowl edgi ng that the YANG becane the de-facto standard | anguage for
data nodeling, the Internet Engineering Steering Goup (I ESG has
been encouragi ng the working groups to use the NETCONF [ RFC6241] and
YANG st andards for configuration, especially in new charters
[Witabl e-M B- Modul e- 1 ESG St at enent ] .

YANG Model s can classified according to two di nensions: based on the
| ayer in the hierarchy of nodels, and based on the nodel type. Those
two categories are covered in the next two sections.

3. First D nension: Network YANG Data Model Layering

When devel opi ng nodel s, there are two approaches possible, top down
and bottom up. Top down approach is driven by business requirenments
and bottomup is driven by technol ogi cal ones.

There are no hard requirenents on how to create nodeling, but it
woul d be useful to have a classification and to create nodels that
can be easily reused, as with this time and energy will be saved in
future devel opnent. We should stinulate both devel opnent styles,
bottom up and top down, as each has its benefits and groups to which
a certain style will be nore appealing than the other.

For layering purposes, we can classify data nodels into two | ayers:
Net wor k Servi ce YANG Model
Net wor k El ement YANG Model

Figure 1 displays exanpl e YANG nodels at different |layers. By

| ayering the nodels, it is easier to achieve reusability of existing
| ower |ayer nodels in higher |evel nodels and preventing duplication
of same features nodeled in different layers. Wen devel opi ng nodel s
per layers, it allows creating very focused groups in specific areas.
As an exanpl e, creating protocol data definitions network equipnent
YANG dat a nodel s should invol ve people that have intimte experience
of inplemention details. On the other hand, network service nodels
are best devel oped by people experienced in network operations. Same
networ k service, can be inplemented and nodel ed using different
protocol and feature YANG nodel s.
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3. 1. Net wor k Ser vi ce YANG Dat a Mbdel s

Net wor k Service YANG nodels are created by network operators when

t hey choose how to configure their network fromtechnol ogy point of
view. They deci de which technology is best match for their business
needs and based on that create network service data nodels. Wth
nmore and nore configuration nodels being avail able, both vendor and
standards one, network service nodel devel oper can create reusabl e
conmponents based on the configuration nodels, and use those service
components data nodels to create end to end service nodel

For exanple, http://datatracker.ietf.org/doc/draft-I3vpn-service-
yang/ provides an abstracted view of the Layer 3 I P VPN service
configuration conmponents. It will be up to an orchestrator to take
this as an input and use specific configurations nodels on the
network el enentlayer to configure the different network el enents to
deliver the service

Net wor k Servi ce YANG nodel s can be devel oped in multiple ways
Bui I ding them nonolithic fromvendor nodels or by conbining one or
nore service conponents into an end to end service data nodel. It
specifies conplete service that is provided by the network operator
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Bui | di ng nonolithic network service nodel has an advantage of doing
it fast, but at the expense of flexibility of updating the service

| ater or equi prent vendors. Such an end to end service can be VPLS/
VPW5 L2VPN, | Psec, etc. |If we take into exanple VPLS L2VPN service
it can be built as a single network service nodel or it can be built
from several service conmponents. VPW5 L2VPN service can be built on
top of MPLS or |IP network core. Wen building such a network service
nmodel , network variations have to be taken into the account and by
creating service conponents nodle, such as MPLS, BGP service
conponent nodels, it is easier to build a network service nodel, such
as VPWS L2VPN.

3.2. Network El enent YANG Dat a nodel s

This is base nodel for all higher nodels. It fully describes
protocol, such as OSPF [|-D. yeung-netnod-ospf], ISIS
[I-D.ietf-isis-yang-isis-cfg] or feature, exanple access control |ist

[I-D.ietf-netnod-acl-nodel]. The base nodel can be either vendor
specific, which then describes vendor inplenentation of the protoco
or feature or standard nodel. Key difference between those two is
what is inplenmented. Vendor device nodel will always describe what
is inplemented, which can ber nore or even less then in standard
nodel . Standard nodel describes what is agreed in the industry to be
accepted as base description.

4. Second Di nension: Mdel Type

At very high level, nodels can be divided into proprietary and
standard. Each vendor, consortium open source project can publish
their nodels and those are considered proprietary nodels. Wen an
SDO, such as | ETF or I TU, publishes an accepted nodel docunent, then
this is a standard nodel. There are use cases where a consortium has
publ i shed work which de facto became standard, such as Linux kernel
but for the clarity in this docunent, authors are naking a separation
bet ween nodel s based on the above description

St andard YANG Model :

St andard Ext ensi on YANG Model

Proprietary Extension to Standard YANG Mddel: As the Standard YANG
Model s contains a subset of all the Vendor Configuration Mdels
proprietary extensions nust conplement the Standard YANG Models to

represent a Vendor Configuration Mdel

Vendor Configuration Mdel: It describes all configurable
capabilities of the device and what devi ce vendor exposes for
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configuration. The vendor configuration nodel can be CLI or YANG
based.

Proprietary YANG Model: A non Standard YANG Model

As mentioned earlier in this docunent, there are two ways of

desi gni ng nodel s, top down and bottomup with one restriction
Everything is dependent on the vendor data nodel. That node
describes all the possibilities and if nodel devel opers prefers, they
can use vendor nodel only to design service conponents, network
service and busi ness service. Using vendor nodel provides al
capabilities today, but it comes with restrictions of portability
bet ween vendors and to certain extent devices. On the other hand,
only standard nodel s and standard extensions can be used, but this
m ght result in less feature rich or less efficient services.
Servi ce nodel devel oper has a choice to reuse service conponents or
wite a nodel conpletely based on vendor data nodel .

4.1. Standard YANG nodel

Wth YANG we have a common | anguage, that enables different
communities to express data nodels that are w dely understandabl e

wi thout | ot of additional explanation. This enables different

groups, such as | ETF, to standardi ze data nodels, defined as an | ETF
RFC, and vendors to support them which will make it easier to for
networ k operators to manage their network configuration
programmatically. For exanple, A YANG Data Moddel for Interface
Managenment [ RFC7223], or the Configuration Data Model for the IP Fl ow
I nformation Export (IPFIX) and Packet Sanpling (PSAMP) Protocols

[ RFC6728] .

4.2. Standard Extension YANG Mbde

Standard Extension is a the conditional portion of a Standard YANG
Model , expressed with the feature, if-feature, augnment YANG
statenments [ RFC6020]. An exanpl e of such standard extension is
policy based routing (PBR). PBR is found in many vendor

i mpl ement ati ons and have many comon features, but not all vendors
support PBR on all of their devices.

4.3. Proprietary Extension to Standard YANG Model

Proprietary extension is a conditional portion of a Standard YANG
Model , expressed with feature, if-feature, augment YANG statenments
[ RFC6020]. Proprietary extension can be a feature depending on
harward platformcapabilities and it is not avail able by other
vendors. Such an exanple could be nmatch condition for packet
classification used for PBR
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4.4. Vendor configuration nodel

Base nodel for all other nodels is the vendor configuration nodel
It describes all configurable capabalities of the device and what
devi ce vendor exposes for configuration

The standard configuration nodel is a subset of vendor configuration
nmodel . The standard configuration nodel can be broken into base
nmodel and standard extension nodel s, where the base is common data
nodel and standard extensions are standard features that are not

i mpl emented by all vendors. Exanple of standard base nodel is Access
Control List and routing filter is a standard extension on ACL. O
anot her exanple: encryption algorithmis standard feature, but the
different types, |ike nd5, hmac-nmd5, hnmac-shal, etc are standard
extensions, as it is not that all vendors have all encryption

al gorithm types inpl enent ed

Al 't hough all vendors provide very similar functionality using
standards, inplenmentations are different. One of basic exanples are
dynanmic routing protocols. W can see today two main types of
routing protocol configuration

protocol centric - all the protocol related config is contained
with the protocol itself. Especially in case of multiple

i nstances of the routing protocol running in different routing-

i nstances (routing-instance as described in core routing node
[I-D.ietf-netnmod-routing-cfg]), all the routing-instance protoco
config is contained in the default routing instance.

Rout er ospf 10

Defaul t-netric 100

Address-famly ipvd vrf VRF1
Net work x.x.x.x area O

Address-famly ipvd vrf VRF2
Net work x.x.x.x area O

Address-famly ipv4d
Network x.Xx.x.x area 1

In termof YANG nodel, the routing protocol configuration will be
defined within the default routing-instance and the routing-
protocol config will contain nultiple instances referring to other
routing-instances.

VRF centric - Al the protocol related config for a routing-
instance is contained within this routing-instance.
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4.

5.

5.

Routi ng-i nstance VRF1 {
Protocols isis {

}

}
Routi ng-i nstance VRF2 {

Protocols isis {

}
}

In termof YANG nodel, the routing protocol configuration for a
routing-instance will be defined within the associated routing-
i nst ance.

The bottom|ine nessage is that, even if YANG nodels are
standardi zed, they will provide different CLI outcones, sinply
because the CLI anobng vendors is not standardized.

Proprietary YANG Model

Wiile waiting for the Standard YANG Model s to be published, the
different vendors might offer Proprietary YANG Model s.

Typical Architecture

Bogdanovi c, et al. Expi res Septenber 10, 2015 [ Page 8]



Internet-Draft YANG nodel cl assification March 2015

T T e +
0SS/ BSS

o mm m e e e e e e e e e e e e e e e e e e e e e e e e e e mm e memeem o +

S I +

| Orchestrator |

| o e e e e eeeeeeeeeeeeeeeeeemesmssmssseea-meamsaaaaa- + |

| | network service nodel | |

| I R + e + |

[ | | Service Conponent | | Service Conponent | | [

| | | Model | | Model | |

[ I (O

| I R + o e e ee e eaeaaa + |

| o + |
o mm m e e e e e e e e e e e e e e e e e e e e e e e e e e mm e memeem o +
S I +

I

I I

| B + |

| Standard YANG nodel I Proprietary | |

[ [ 1 | YANG nodel [ [
| o |

I | |

| ] |

| | Proprietary Extension | | | | |

| | To YANG Standard I | |

| | Model I |

| e e e ee e aaaaas + e + |

I I I

| S . + |

| Vendor Configuration Mbdel | |

| i + |

e +

6. | ETF, O her SDCs, and open source

| ETF, as a standard defining organization (SDO, is well positioned
to standardi ze Network El enent YANG nodels. Wth a wi de range of
expertise found within its Wss focused on those technol ogy
definitions. As |ETF participants inplenent those protocols, they
have deep expertise about the inplenentation and finding a comon
base standard configurati on nodel between vendors should be a very
vi abl e goal .

In sone situation where the protocols are standardi zed by different
SDCs, those SDOs shoul d be responsible for its YANG data nodeling
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10.

11.

11.

effort. For exanple, the | ETF has transferred the responsibility for
some | EEE t echnol ogy-rel ated M B nodul es to the | EEE 802.1 and 802. 3
Worki ng Group [ RFC4663], [RFC7448]. Simlarly, the | EEE should be
responsible for sinmlar YANG data nodeling efforts.

Al t hough many network operators participate in | ETF work, devel oping
hi gher | evel nodels requires network operations expertise. |f such

teans within right W5 can be forned, then sonme service nodels can be
devel oped within | ETF, but sonme groups, |like Metro Ethernet Forum or
Cabl eLabs coul d be better positioned for service nodeling.

Today there are nmany open source projects and sone of themare
beconi ng de facto standards, |ike the Linux kernel. Many such open
source projecs, like Open Daylight, OpenStack, etc, are doing very
good work and their work is being accepted and depl oyed in production
environnents. They bring a I ot of very val uabl e experience to other
groups. From | ETF perspective, if there is such a work present, it
can be used as a very good starting point for nodeling within | ETF.
Security Considerations

At this stage, authors of the draft didn't ook into security
consi derati ons.

| ANA Consi derati ons
Thi s docunment requests no action by | ANA
Acknowl edgenent s

Thanks to David Ball for his enlightenments on Metro Ethernet Forum
servi ce aspects.

Change log [RFC Editor: Please renove]
version 1. restructure the docunent, add the two di mensions, add the
interaction with the different SDCs and opensource projects, add the
definitions.
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