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Abst r act

Thi s docunment defines mechanismto defining conpiler netadata
(annot ations) in YANG nodul es usi ng YANG ext ensi on statemnent.

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 (1ETF). 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 documents 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 9, 2017
Copyright Notice

Copyright (c) 2013 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
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
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1.

I nt roducti on

YANG started as a data nodel i ng | anguage used to nodel configuration
data, state data, renote procedure calls, and notifications for
networ k managenent protocols. The purpose of YANG was focused on
expressing the data organi zati on whil e bei ng exchanged over network
It al so addressed the constraints that needs to be taken care by the
data set exchanged.

YANG has out grown the purpose for which it was invented. Due to its
simplicity in structure and flexibility many tool s have been

devel oped which tries to ease the application devel opnment by

aut omati ng the code generated corresponding to defined schema.

Al'l the inplenentation related data structures / classes could be
aut o generated and applications only concentrate on the business
logic inplenentation. Applications are being relieved from actua
protocol inplementation for exchanging information with externa
system

The purpose of YANG was focused on expressing the data organi zation
whi | e bei ng exchanged over network. Hence the scope of automation in
appl i cation devel opnent cannot cater to data organi zation /
processing within the system

This gap needs to be addressed in a standardi zed way so that it’s not
compiler / utilities / platform/ |anguage specific. This enable
application to be portable across nmultiple platforms w thout any
additional effort with respect to data organi zation.

Also it is required that the nechani smof annotation should not be
in-line with original YANG nodul e/ sub-nodule, so that it will not
result in maintenance issues.

So there is a need to support conpiler annotations in YANG by which
applications can instruct the YANG utilities or conpilers to autonate
the application devel opnent related to data organi zation /

processi ng. These annotations shoul d be maintained in additional YANG
nmodul e / sub-nodul e which can be optionally consunmed by supporting
conpi |l ers.
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Typi cal use cases are:

0 Feed input to YANG conpiler/utilities which can be used to
aut omat e the code generation based on standard data structure or
col | ecti ons.

o Enable the code generation to incorporate the design patterns
required by applications.

0 Enable the data structure or collections to have nultiple indexes
beyond the current supported list’s key(s). Since the actua
i mpl ement ati on woul d required searching the data based on
different |eaf conbinations.

o Enable applications to nodel internal data organization, required
for business |logic inplenentation, and not exposed to outside
wor | d.

Usage of conpiler annotations are dependent on the conpil er consum ng
it. This draft is intended to docunent YANG extension to support

defining conpiler annotation framework.Ilt is outside the scope of
this docunment about the specific conpiler annotation(s) definition /
usage. Individual annotation definition and usage SHOULD be
standardi zed in ot her docs.

Definition and usage of conpiler annotationis limted to a
particul ar protocol or application devel opnent within a device, it
has no effect on how the nmanagenent infornmation is exchanged between
2 devices over network. A server SHOULD share its YANG file(s) after
removing the conpiler annotations that was added for its

i mpl ementation. A client MJST ignore any conpil er annotations present
inthe YANG file(s). Aclient MAY redefine the conpiler annotation as
per its inplementation requirenents. Cients MAY al so add new
annot ati on depending on its inplenmentation requirenents.

Thi s docunment proposes a systematic way for defining conpiler

nmet adat a annotations. For this purpose, YANG extension statenent
"conpil er-annotation" is defined in the nodul e "agv-yang-conpil er-
annot ation" (Section 5). Oher YANG nodul es inporting this nodul e
can use the "conpiler-annotation" statenent for defining one or nore
conpi | er annotati ons.

The benefits of defining the conpiler-annotations in a YANG nodul e
are the foll ow ng:

0 Applications can use YANG as a tool to design the application
i mpl enent ati on.
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o0 Enhance the YANG conpiler(s) capability to automate the
appl i cation devel opment process.

o Enhance the protocol devel opnent to provide better application
devel opnment framework

0 YANG coul d be extended to support data nodeling for protoco
beyond NETCONF or RESTCONF

Due to the rules for YANG extensions (see sec. 6.3.1 in [I-D.ietf-
net nod-r f c6020bi s]), conpiler-annotation definitions posit relatively
weak conformance requirements. The alternative of introducing a new
built-in YANG mechani sm for conpil er annotations was considered, but
it was seen as a major change to the | anguage that is inappropriate
for YANG 1.1, which was chartered as a mai ntenance revision. After
evaluating real -l1ife usage of conpiler netadata annotations, it is
designed in such way that the ABNF granmar can seamnl essly adapt the
current defined conpiler annotations.
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2. Term nol ogy
2.1. Keywords
The key words "MJST", "MJST NOT"', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in [ RFC2119].
2.2. Ternms Defined in G her Docunents
The following terns are defined in [ RFC6241]:
0 capability,
o client,
0o datastore,
0 nessage,
0 protocol operation,
0 server.
The following terns are defined in [I-D.ietf-netnod-rfc6020bis]:
o action,
0 anydat a,
o anyxm,
0 built-in type,
0 container,
o data nodel,
o data node,
0o data tree,
o derived type,
0 extension,

o |eaf,
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o leaf-list,
o list,
0o nodul e,
0 RPC input and output.
2.4. Definitions of New Terns
0 conpiler-annotation: a single itemof conpiler netadata that is
attached to YANG constructs.
o conpiler netadata: additional information that conplenents a
schema tree
3. Defining conpiler annotations in YANG
Conpi | er nmetadata annotations are defined by YANG ext ensi on stat enent
"ca:conpiler-annotation". This YANG | anguage extension is defined in
the nmodul e "ietf-yang-conpil er-annotation" (Section 5).
Sub- st atenments of "ca:conpiler-annotation"” are shown in Table 2. They
are all core YANG statenents, and the nunbers in the second col um

refer to the corresponding section in [I-D.ietf-netnod- rfc6020bi s]
where each statement is described.

e e e o e e e e e e e e o TSRS +
| sub-statement | RFC 6020bis section | cardinality |
. . . +
| description | 7.21.3 | 0..1 |
| if-feature | 7.20.2 | 0..n [
| reference | 7.21.4 | 0..1 |
| status | 7.21.2 | 0..1 |
| units | 7.3.3 | 0..1 [
| | Current Section 5 | 1..n |
. T . +

Tabl e 2: Substatements of "ca:conpiler-annotation”

This draft only specifies a nechanismto define conpiler netadata
(annotations) in YANG nodul es using YANG extension statenment. It

provi des a generic extension based nechanism to define the
annot ati ons, specific extensions needs to be defined for specific
data organi zati on annotations as sub statement to conpiler annotation
ext ensi on.

An conpil er annotation can be nmade conditional by using one or nore
"if- feature" statenents; the conpiler annotation is then consunmed by
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conpilers and performthe desired operation in conpilation

The semantics and usage rules for a specific conpiler-annotation
ext ensi ons SHOULD be fully specified in another docunent.

A conpi |l er-annotati on MUST NOT change the schema tree semantics
defined by YANG For exanple, it is illegal to define and use an
compi |l er-annotation that allows nodification to data-def-stnts.

The "status" statement can be used exactly as for YANG schenma nodes.
3.1. Exanple Definition
nmodul e exanpl e-yang {
nanespace "urn:ietf:parans: xm :ns:yang: exanpl e-yang"
prefix "exanpl e-yang";

organi zati on
"I ETF NETMOD ( NETCONF Dat a Mbdel i ng Language) Worki ng G oup”;

cont act
"WG Web: <http://tools.ietf.org/ wy/ netnod/>
WG List: <muilto:netnod@etf.org>";

description
"Thi s YANG nodul e denonstrates the usage of conpil er
annot ati on by any nodul e.";

revisi on 2016-07-08 {
description
"Initial revision.";
ref erence
"draft-agv- net nod-yang-conpil er-net adat a: exanpl e YANG whi ch
i s annot at ed";

}

cont ai ner candi dat e-servers {
list server {
key "nane";
uni que "ip port";
| eaf nane {
type string;

oo
leaf ip {
type inet:ip-address;
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| eaf port {
type inet: port-numnber;

}
}

The followi ng nodul e defines the "app-data-structure” comnpiler-
annot ati on as specific conpiler annotation extension:

nmodul e exanpl e-conpi | er-annotati on {
namespace "urn:ietf:parans: xn : ns: yang: exanpl e- conpi | er-annot ati on”
prefix "exanple";

i mport ietf-yang-conpiler-annotation {
prefix "ca";
}

i mport ietf-yang-app-data-structure-annotation {
prefix "ds";
}

organi zati on
"I ETF NETMOD ( NETCONF Dat a Mbdel i ng Language) Worki ng G oup”;

cont act
"WG Web: <http://tools.ietf.org/ wy/ netnod/ >
WG List: <mailto:netnod@etf.org>";

description
"Thi s YANG nodul e denonstrates the usage of conpil er
annot ati on by any nodule.";

revision 2016-07-08 {
description
"Initial revision.";
ref erence
"draft-agv- net nod-yang- conpi |l er - net adat a: exanpl e of
defining and using conpiler annotations with YANG'

}

ca: conpi l er-annot ati on /candi dat e-servers/server {

AGV

ds: app-dat a- structure queue;
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4.

Usi ng Annot ati ons

By defining a YANG nodul e in which a conpiler nmetadata annotation is
defined using the "ca:conpil er-annotation"” statenent, an application
i ndi cates conpiler to handle that conpiler-annotation according to
the conpiler-annotation’s definition. That is, the conpiler-
annotation uses it as input for automation of code generation or
appl i cati ons devel opnent.

Depending on its semantics, an annotation nay have an effect only in
certain schena trees and/ or on specific schema node types.

A client MJUST NOT use the conpiler-annotation to interpret the schema
even if it is advertised by a server.

Met adat a YANG Mbdul e

FC Editor: In this section, replace all occurrences of 'XXXX wth
he actual RFC number and all occurrences of the revision date bel ow
ith the date of RFC publication (and renove this note).

FC Editor: Also please replace all occurrences of 'RFC 6020bis’ wth
he actual RFC nunber that will be assigned to [I-D.ietf-netnod-
f c6020bi s] .

CODE BEG@ NS> file "ietf-yang-conpil er-annotation.yang"
odul e ietf-yang-conpiler-annotation {

amespace "urn:ietf:paramnms: xm : ns:yang:ietf-yang-conpiler-annotation";

refix "ca";
rgani zation
"I ETF NETMOD ( NETCONF Dat a Mbdel i ng Language) Worki ng Group”;

ont act
"W Web: <http://tools.ietf.org/ wy/ netnod/ >
WG List: <mailto:netmod@etf. org>"

escription
"Thi s YANG nodul e defines an extension statenent that allows for
defining conpil er annotati ons.

The key words 'MJUST', 'MJST NOT', 'REQUI RED , ’'SHALL', ' SHALL
NOT', *SHOULD , 'SHOULD NOT', ' RECOMMENDED , ' MAY', and
"OPTIONAL’ in the nodule text are to be interpreted as descri bed
in RFC 2119 (http://tools.ietf.org/htm /rfc2119).";
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revisi on 2016-07-08 {
description
"Initial revision.";
ref erence
"draft-agv- net nod-yang- conpi |l er - net adat a:
Defining and Using conpiler annotations with YANG'
}

ext ensi on conpil er-annotation {
argunent target;
description
"This extension allows for defining conpiler annotations for
any body-stnts. The ’'ca:conpiler-annotation’ statenent
contains annotations applicable to its target statenent
identified by the argunent.

It's purpose is to provide additional information to conpil er
about inplenentation of the nodel ed i nformation.

he argunent is a string that identifies a node in the

chema tree. This node is called the conpiler annotation’s
target node. The target node MJST be a body-stm as defined
in RFC6020bi s.

It MAY be consumed by the conpiler of the device supporting
t he schena.

The conpiler annotations nust be defined in a seperate YANG file,
so that there are no mai ntenance issues.

The ca: conpil er-annotation defined with this extension
statenment do not affect the nanespace or get inpacted by
t he nanespace of the YANG file where it is used

Semantics of the annotation and other documentation can be
specified using the foll owing standard YANG substatenents (al
are optional): ’'description', 'reference’, ’'status’, and
units’

The presence of a "if-feature’ child to the ca:

conpi |l er-annotation, neans the conpil er consunes the

annot ati on when the feature is supported by the device.

Server SHOULD NOT share ca: conpil er-annotations YANG files
whil e sharing schema with a client in protocol exchange.

Client receiving the schema froma Server in protoco
exchange, MJST ignore the YANG files with any
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ca: conpi |l er-annot ati ons ext ensi on

There nust be one or nore sub statements with specific conpiler
annot ati on extensions. (Note: Specific conpiler annotation

ext ensi ons SHOULD be covered as a part of other standard
docunents.)

} // conpiler-annotation
/I modul e agv-yang-conpi |l er-annot ati on

CODE ENDS>
8. | ANA Consi derati ons

RFC Editor: In this section, replace all occurrences of *»XXXX
with the actual RFC nunber and all occurrences of the revision date
below wth the date of RFC publication (and renove this note).

Thi s docunent registers a URI in the "I ETF XM registry"
[ RFC3688] . Following the format in RFC 3688, the follow ng
regi stration has been made.

URI : urn:agv: parans: xnl : ns: yang: agv- yang- conpi | er-annot ati on
Regi strant Contact: The NETMOD W5 of the | ETF.

XM.: NA, the requested URI is an XM. nanespace

Thi s docunent registers a YANG nodul e in the "YANG Modul e Names"
registry [ RFC6020] .

nane: agv-yang- conpi | er-annot ati on
nanmespace: urn: agv: par ans: xnl : ns: yang:
agv- yang- conpi | er-annot ati on
prefix: nmd
ref erence: RFC XXXX
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9 Security Considerations

10.

AGV

Thi s docunment introduces a nmechani smfor defining conpiler netadata
annot ations in YANG nodul es and attaching themto instances of YANG
schena nodes. By itself, this nmechanismrepresents no security
threat. Security inplications of a particular conpil er-annotation
defined using this mechani sm MJUST be duly considered and docunent ed
in the the conpiler-annotation’s definition

Acknowl edgnent s
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