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Abst r act

The Semantic Definition Format (SDF) is a format for domain experts
to use in the creation and mai ntenance of data and interaction nodel s

that describe Things, i.e., physical objects that are available for
interaction over a network. It was created as a common | anguage for
use in the devel opnent of the One Data Moddel |iaison organization

(OneDM nodel s. Tools convert this format to database formats and
other serializations as needed.

An SDF specification often needs to be augnented by additiona
information that is specific to its use in a particul ar ecosystem or
application. SDF mapping files provide a mechanismto represent this
augnent ati on.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

Status information for this docunment rmay be found at
https://datatracker.ietf.org/doc/draft-ietf-asdf-sdf-mapping/.

Di scussion of this docunent takes place on the A Semantic Definition
Format for Data and Interactions of Things (asdf) Wrking G oup
mailing list (mailto:asdf @etf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/asdf/. Subscribe at
https://ww ietf.org/ mailman/listinfo/asdf/.

Source for this draft and an issue tracker can be found at
https://github. com cabo/ sdf - mappi ng.

Status of This Meno

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

The Semantic Definition Format (SDF) is a format for domain experts
to use in the creation and nmi ntenance of data and interaction npdel s

that describe Things, i.e., physical objects that are available for
interaction over a network. |t was created as a common | anguage for
use in the devel opnent of the One Data Mdel |iaison organization

(OneDM nodel s. Tools convert this format to database formats and
ot her serializations as needed.

An SDF specification often needs to be augnented by additional
information that is specific to its use in a particular ecosystem or
application. SDF mapping files provide a mechanismto represent this
augnent at i on.

1.1. Termnology and Conventi ons
The definitions of [I-D.ietf-asdf-sdf] apply.

The term"byte" is used in its now customary sense as a synonym for
"octet".

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in

[ BCP14] (RFC2119) (RFC8174) when, and only when, they appear in all
capital s, as shown here.

2. Overview

An SDF mapping file provides augnentation information for one or nore
SDF nodels. Its main contents is a map from SDF nane references
(Section 4.3 of [I-D.ietf-asdf-sdf]) to a set of qualities.

When processing the mapping file together with one or nore SDF

nmodel s, these qualities are added to the SDF nodel at the referenced
nane, as in a nmerge-patch operation [RFC7396]. Note that this is
somewhat simlar to the way sdf Ref (Section 4.4 of
[I-Dietf-asdf-sdf]) works, but in a mapping file the arrows point in
the inverse direction (fromthe augnmenter to the augnented).
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2.1. Exanple Mdel 1 (ecosystem |PSQ OVA)

An exanple for an SDF mapping file is given in Figure 1. This
mapping file is nmeant to attach to an SDF specification published by
OneDM and to add qualities relevant to the | PSQ OVA ecosystem

/1l Note that this exanple uses nanespaces to identify el enments of

/1l the referenced specification(s), but has un-namespaced quality

/1 names. These two kinds of nanespaces are unrelated in SDF, and a
/1l nore robust exanple may need to make use of Quality Nanme Prefixes
/1 as defined in Section 2.3.3-3 of [I-D.ietf-asdf-sdf] (independent
/1 of a potential feature to add namespace references to definitions
/] that are not intended to go into the default nanespace — these are
/1 SDF definition namespaces and not quality nanespaces, which are
/1 one neta-level higher).

* Start of a mapping file for certain OneDM pl ayground nodel s

"info": {
"title": "IPSO I D mappi ng"
}1
"nanmespace": {
"onednt': "https://onedm org/ nodel s"
}1
"def aul t Namespace": "onednt,
"map": {
"#/ sdf Gbject/Digital _Input”: {
"id": 3200
}1
"#/ sdf Object/Digital I nput/sdf Property/Digital |Input_ State": {
"id": 5500
"#/sdbeject/D gital I nput/sdf Property/Digital I nput_Counter”: {
"id": 5501
}
}

}
Figure 1: A sinple exanple of an SDF mapping file
2.2. Exanple Mdel 2 (ecosystem WBC WOT)

Thi s exanpl e shows a translation of a hypothetical WBC WT Thi ng
Model (as defined in Section 10 of [WBC. wot-thing-descriptionll])
into an SDF nodel plus a mapping file to catch Thing Mdel attributes
that don’t currently have SDF qualities defined (nanmely, titles and
descriptions nenbers used for internationalization).
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A second mapping file is nore experimental in that it captures
information that is actually instance-specific, in this case a forns
menber that binds the status property to an instance-specific CoAP
resource.

/1 Nanmespaces are all wong in this exanple.

The formreally should be part of the class level; defining the
entire forminstead of just the link in the instance information is a
synmpt om of not yet getting the class/instance boundary right.

*  The input: WT Thi ng Mdel

{
"@ontext": "https://ww. w3.org/2022/wot/td/v1l.1",
"@ype" : "tm Thi nghbdel ",
"title": "Lanp Thing Mdel ",
"titles": {
"en": "Lanmp Thing Mdel ",
"de": "Thing Mddel fr eine Lanpe"
},
"properties": {
"status": {
"description": "Current status of the | anp",
"descriptions": {
"en": "Current status of the |amp",
"de": "Aktueller Status der Lanpe"
},
"type": "string",
"readOnly": true,
"fornms": |
"href": "coap://exanple.org/status"
}
]
}
}
}

Figure 2: Input: WT Thing Model

* The output: SDF nodel
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{
"info": {
"title": "Lanp Thing Model"
1
"nanmespace": {
"wot": "http://ww. w3.org/ns/td"
},
"def aul t Namespace": "wot",
"sdf Gbj ect”: {
"LanpThi ngModel ": {
"l abel": "Lanp Thing Mdel ",
"sdf Property": {
"status": {
"description": "Current status of the I anp",
"writable": false,
"type": "string"
}
}
}
}

Figure 3: Qutput 1: SDF Model

* The other output: SDF mapping file for class information
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{
"info": {
"title": "Lanmp Thing Moddel: WT TM mappi ng"
1
"nanmespace": {
"wot": "http://ww. w3.org/ns/td"
},
"def aul t Namespace": "wot",
"map": {
"#/ sdf Obj ect/ LanpThi nghbdel ": {
"titles": {
"en": "Lanmp Thing Mdel ",
"de": "Thing Mddel fr eine Lanpe"
} }
"#/ sdf Obj ect/ LanpThi nghvbdel / sdf Property/status": {
"descriptions": {
"en": "Current status of the |anmp",
"de": "Aktueller Status der Lanpe"
}
}
}
}

Figure 4: Qutput 2: SDF Mapping File
* Athird output: SDF mapping file for Protocol Bindings
{

"info": {
"title": "Lanp Thing Mddel: WT TM Protocol Binding"
}1
"namespace": {
"wot": "http://ww. w3.org/ns/td"
}1
"def aul t Namespace": "wot",
n rTBp": {
"#/ sdf Obj ect/ LanmpThi nghbdel / sdf Property/status": {
"forms": [
"href": "coap://exanple.org/status"
}
]
}
}

Figure 5: Qutput 3: SDF Mapping File for Protocol Bindings
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3. Formal Syntax of SDF mapping files

An SDF mapping file has three optional conponents that are taken
unchanged from SDF: The info block, the nanespace declaration, and
the default namespace. The mandatory fourth conponent, the "map",
contai ns the mappings froman SDF nane reference (usually a nanespace
and a JSON pointer) to a nested map providing a set of qualities to
be merged in at the site identified in the name reference.

Figure 6 describes the syntax of SDF mapping files using CDDL
[ RFC8610] .

start = sdf-mapping

sdf - mappi ng = {
; infowill be required in nobst process policies
? info: sdfinfo
? namespace: naned<text >
? def aul t Namespace: text
map: { * gl obal -sdf-pointer => additional qualities}

}

; we can't really be nmuch nore specific here:
addi tional qualities = naned<any>

e i mport from SDF-base:

sdfinfo = {
title: text
description: text
version: text
copyright: text
i cense: text
nmodi fied: nodified-date-tine
features: |
* (any .feature "feature-name") ; EXTENSI ON- PO NT
]
opti onal - coment
EXTENSI ON- PO NT<"i nf 0- ext " >

}

; Shortcut for a map that gives nanes to instances of X
; (has keys of type text and val ues of type X)
named<x> = { * text => X }

-~

N N N ) ) )

; EXTENSION-PO NT is only used in framework syntax
EXTENSI ON- PO NT<f> = ( * (quality-nane .feature f) => any )
quality-nanme = text .regexp "([a-z][a-z0-9]*:)?[a-z9%][ A Za-z$0-9] *"
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; rough CURIE or JSON Poi nter syntax:

gl obal - sdf - poi nt er

opti onal - comment
? $comment: text

)

nmodi fi ed-date-tine
nmodi f i ed- dt - abnf

;. RFC 3339 sans tine

rfc3339z ="
date-full year
date-nont h
dat e- nday
time- hour
time-mnute
ti me-second

ti me-secfrac
DAT

partial-tine
full-date

nmodi fi ed- dt

Fi gure

The JSON pointer that
point to a JSON map in the SDF nodel
replacing map entries.
position indicated with the contents of
the JSON pointer can point to an

/1 (add exanpl es).

I n
NN DN
99
QO
——-

6

text .regexp ".*[:#].*"

; source code comments only,

text .abnf nodified-dt-abnf
nmodi fied-dt" .det rfc3339z
-nunof fset, slightly condensed
4DIAT

2DA T
2DA T

01-12

; nonth/year

; 00-23

; 00-59

; 00-58, 00-59, 00-60
; rules

1*DIA T
9% 30- 39 ;

0-9

time-hour ":" tine-mnute ":"
[time-secfrac]

date-fullyear "-

01-28, 01-29, 01-30,

Decenber 2025

no semantics

01- 31 based on

based on | eap sec

ti me-second

date-nmonth "-" dat e- nday

full-date ["T" partial-tinme "Z"]

I f necessary, the JSON nap
ri ght-hand

Al ternatively,

CDDL definition of SDF mapping file

is used on the left-hand side of the map can
to be augnmented by addi ng or

is created at the
side of the map

array (al so possibly created if not existing before) and add an

element to that array by using the "-"

penul ti mat e paragraph of Section 4 of [RFC6901].

Bor mann & Ronmann
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4.

Augnent ati on Mechani sm

An SDF nodel and a conpatible mapping file can be conbined to create
an _augnmented_ SDF nodel. (This process can be repeated with

mul tiple mapping files by using the outcone of one augnentation as
the input of the next one.) As augnentation is not equal to
instantiation, augnmented SDF nodels are still abstract in nature, but
are enriched with ecosystemspecific information.

| Note that it m ght be necessary to specify an augnentation

| mechanismfor instance descriptions as well at a later point in
| time, once it has been decided what the instance description

| format night ook |ike and whether such a format is needed.

The augmentation nechanismis related to the resol uti on nechani sm
defined in Section 4.4 of [I-D.ietf-asdf-sdf], but fundanentally
different:

Instead of a nodel file reaching out to other nodel files and
integrating aspects into itself via sdf Ref (_pull _ approach), the
mapping file _pushes_ information into a new copy of a specific given
SDF nodel. The original SDF nodel does not need to know which
mapping files it will be used with and can be used with several such
mappi ng files i ndependently of each other

An augnented SDF nmodel is produced fromtwo inputs: An SDF nmodel and
a conpatible mapping file, i.e. every JSON pointer within the keys of
the mapping file's map object points to a |ocation that already

exists within the SDF nodel. To performthe augnentation, a
processor needs to create a copy of the original SDF nodel. It then
iterates over all entries within the mapping file's map object [in an
order to be specified; probably |exicographical]. During each

iteration, the processor first obtains a reference to the target
referred to by the JSON pointer contained an entry's key. This
reference is then used as the Target argunent of the JSON Merge Patch
al gorithm [ RFC7396] and the entry’'s value as the Patch argunent; the
target is replaced with the result of the merge-patch

Once the iteration has finished, the processor returns the resulting
augnent ed SDF nodel. Should the resolution of a JSON pointer or an
application of the JSON Merge Patch algorithmfail, an error is

t hrown i nstead.
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Note that, in contrast to an array, the entries of a JSON

obj ect are considered unordered, which nmeans that the sequence
in which the map entries are applied is inplenmentation-
dependent. For this reason, we need to nmake sure that the
contents of mapping files can be applied i ndependently of each
other. (W need to understand the onus in ensuring this that
is put on author of a mapping file.)

I
I
|
I
I
I
|
| The problem can be "avoided" by changing the data structure

| used by the map quality to an array of objects to ensure a

| deternministic application order. This would essentially put

| nmost of the onus on the author of a mapping file to get any

| order dependencies right. Mre preferable would be to ensure

| the entries in the mapping file can be applied independently

| and in any order. More discussion and inplenentation

| experience is required.

An exanpl e for an augnented SDF nodel can be seen in Figure 7. This
is the result of applying the WT-specific mapping file fromFigure 4
to the SDF nbpdel shown in Figure 3. This augnented SDF nodel is one
step away from being converted to a WT Thi ng Mbdel or Thing
Description, which requires sone information that cannot be provided
in an SDF nodel that is limted to the vocabulary defined in the SDF
base specification.
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"info": {
"title": "Lanp Thing Model"
}

",anEspaCEH {
"wot": "http://ww. w3.org/ns/td"

"def aul t Namespace": "wot",
"sdf Gbj ect”: {
"LanpThi ngModel ": {
"l abel": "Lanp Thing Mdel ",
"titles": {
"en": "Lanmp Thing Mdel ",
"de": "Thing Mddel fr eine Lanpe"
}

df Property": {
"status": {
"description": "Current status of the | anp",
"descriptions": {
"en": "Current status of the |amp",
"de": "Aktueller Status der Lanpe"

}

, itable": fal se,
"type": "string"

Figure 7: An SDF nodel that has been augmented with WT-specific
vocabul ary.

Since the pair of an SDF nodel and a mapping file is equival ent
in semantics to the augnented nodel created fromthe two, there
is no fundanental difference between specifying aspects in the
SDF nmodel or leaving themin a mapping file. Also, parts of an
ecosystem speci fic vocabulary may in fact be mappable to the
SDF base vocabul ary. Therefore, devel oping the mappi ng between
SDF and an ecosystemrequires careful consideration which of
the features should be available to other ecosystens and
therefore shoul d best be part of the comobn SDF nodel, and

whi ch are best handled in a mapping file specific to the
ecosystem
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4.1. Logging Augnentation

Si nce an augnented nodel is not fundamentally different from any
other SDF nodel, it may be necessary to trace the provenance of the
information that flowed intoit, e.g., in the info block. For this
purpose, a new quality called augnentationLog is introduced that
contains an array of URIs pointing to the mapping files that have
been used to augnment the original SDF file (which can al so be
indicated via the original Sdf Model quality). These additiona
qualities allow for reproducing the augnentation process.

For | ogging while perform ng an augnmentation, the processor has to
performthe foll owi ng steps:

1. If the info block is not present in the nodel that is being
augnent ed, the processor creates it.

2. If the info block does not contain an augnentationLog quality,
the processor perfornms the foll owi ng steps:

1. If the original Sdf Model quality is not present in the info
bl ock, the processor adds it with a URI that can be used to
access the SDF nodel that is currently being augnented as its
val ue.

2. The processor creates the augnentationLog quality with an
array containing URIs that can be used to access the current
mapping file as its sole item

3. Oherwise, if augnentationLog does not contain an array, stop and
throw an error.

4. O herwi se, the processor adds a URI that can be used to access
the current mapping file to the array of the augnentati onlLog

quality.
.,
"info": {
"title": "Augnmented SDF nodel with augnentation |og.",
"augnent ati onLog": |
"https://exanpl e. org/sdf -napping-file-1",
"https://exanpl e. org/ sdf -mappi ng-fil e-2"
]1
"origi nal Sdf Model ": "https://exanpl e. org/ori gi nal - sdf - nodel "
}
}
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Fi gure 8: An augnented SDF nodel with an augnentation | og and
i nformati on regardi ng the original SDF npdel
5. | ANA Consi derations
5.1. Media Type

I ANA is requested to add the foll owing Medi a- Type to the "Medi a
Types" registry.

[ ety ety el

| Nane | Tenplate | Reference

| sdf -mappi ng+j son | application/sdf-mappi ng+j son | RFC XXXX, |
| | Section 5.1 |

o e e e e oo oo o e e e e e e e e e S +

Table 1. A nedia type for SDF napping files

/1l RFC Editor: please replace RFC XXXX with this RFC nunber and
/'l remove this note.

Type name: application

Subt ype nane: sdf - mappi ng+j son

Requi red paraneters: none

Opti onal parameters: none

Encodi ng considerations: binary (JSON is UTF-8-encoded text)

Security considerations: Section 6 of RFC XXXX

Interoperability considerations: none

Publ i shed specification: Section 5.1 of RFC XXXX

Applications that use this nedia type: Tools for data and
interaction nodeling that describes Things, i.e., physical objects
that are available for interaction over a network

Fragnment identifier considerations: A JSON Pointer fragnent
identifier my be used, as defined in Section 6 of [RFC6901].

Person & emmil address to contact for further information: ASDF WG
mailing list (asdf @etf.org), or | ETF Applications and Real - Ti ne
Area (art@etf.org)

I nt ended usage: COMVON

Restrictions on usage: none

Aut hor/ Change controller: |ETF

Provisional registration: no

5.2. Registries

(TBD: After any future additions, check if we need any.)
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6. Security Considerations
Sone wi der issues are discussed in [ RFC8576].
(Specifics: TBD.)
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