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Abst ract

Thi s docunment defines a set of Constrai ned RESTful Environnments
(CoRE) Link Format Interface Descriptions [ RFC6690] applicable for
use in constrai ned environnents. These include the: Actuator

Par anet er, Read-only paraneter, Sensor, Batch, Linked Batch and Link
Li st interfaces.

The Batch, Linked Batch and Link List interfaces nmake use of resource

col l ections. This docunent further describes how collections relate
to interfaces.

Many applications require a set of interface descriptions in order
provide the required functionality. This docunent defines the
concept of function sets to specify this set of interfaces and
resources

Editor’ s notes:

0o The git repository for the draft is found at https://github. com
core-wg/interfaces

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 docunments of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute
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1. Introduction

| ETF Standards for machine to nmachi ne communication in constrained
environnments describe a REST protocol and a set of related

i nformati on standards that may be used to represent machi ne data and
machi ne metadata in REST interfaces. CoRE Link-format is a standard
for doing Wb Linking [ RFC5988] in constrained environnents. SenM
[I-D.ietf-core-senm] is a sinple data nodel and representation
format for conposite and conpl ex structured resources. CoRE Link-
Format and SenM. can be used by CoAP [ RFC7252] or HITP servers.

The di scovery of resources offered by a constrained server is very

i mportant in machi ne-to-nachine applications where there are no
humans in the |l oop. Machine application clients nust be able to
adapt to different resource organi zati ons w thout advance know edge
of the specific data structures hosted by each connected thing. The
use of Web Linking for the description and di scovery of resources
host ed by constrained web servers is specified by CoRE Link Format

[ RFC6690]. CoRE Link Format additionally defines a link attribute
for interface description ("if") that can be used to describe the
REST interface of a resource, and nay include a link to a description
docunent .

Thi s docunment defines a set of Link Format interface descriptions for
some conmmon design patterns that enable the server side conposition
and organi zation, and client side discovery and consunption, of
machi ne resources using Web Linking. A client discovering the "if"
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link attribute will be able to consume resources based on its

know edge of the expected interface types. 1In this sense the
Interface Type acts in a simlar way as a Content-Format, but as a
sel ector for a high level functional abstraction

An interface description describes a resource in terns of its

associ ated content fornmats, data types, URl tenplates, REST nethods,
paraneters, and responses. Basic interface descriptions are defined
for sensors, and actuators.

A set of collection types is defined for organizing resources for
di scovery, and for various forns of bulk interaction with resource
sets using typed enmbeddi ng |inks.

This docunment first defines the concept of collection interface
descriptions. It then defines a nunber of generic interface
descriptions that nmay be used in contrained environnents. Several of
these interface descriptions utilise collections.

Whi | st this docunent assumes the use of CoAP [ RFC7252], the REST
interfaces described can al so be realized using HITP [ RFC7230] .

2. Term nol ogy

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

[ RFC2119] .

Thi s docunent requires readers to be famliar with all the terns and
concepts that are discussed in [RFC5988] and [ RFC6690]. This
docunent nmakes use of the follow ng additional term nology:

Gradual Reveal: A REST design where resources are discovered
progressively using Wb Linki ng.

Interface Description: The Interface Description describes the
generic REST interface to interact with a resource or a set of
resources. |Its use is described via the Interface Description
"if’ attribute which is an opaque string used to provide a nane or
URI indicating a specific interface definition used to interact
with the target resource. One can think of this as describing
verbs usabl e on a resource.

Resource Discovery: The process allowing a web client to identify
resources being hosted on a web server
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Service Discovery: The process making it possible for a web client
to automatically detect devices and Function Sets offered by these
devi ces on a CoRE networ k.

3. Collections
3.1. Introduction to Collections

A Collection is a resource which represents one or nore rel ated
resources. [RFC6573] describes the "itenm and "coll ection" Link
Relation. "item link relation identifies a nenber of collection
"collection" indicates the collection that an itemis a menber of.
For exanple: A collection mght be a resource representing catal og of
products, an itemis a resource related to an individual product.

Section 1.2.2/[ RFC6690] al so describes resource collections.

Thi s docunment uses the concept of "collection" and applies it to
interface descriptions. A collection interface description consists
of a set of links and a set of itens pointed to by the |inks which
may be sub-resources of the collection resource. The collection
interface descriptions described in this docunent are Link List,

Bat ch and Li nked Bat ch.

The links in a collection are represented in CoRE Link- For mat
Content-Formats including JSON and CBOR variants, and the itens in
the collection may be represented by senm, including JSON and CBOR
variants. In general, a collection may support itens of any
avai | abl e Cont ent - For nat .

A particular resource itemmy be a menber of nore than one
collection at a time by being |linked to, but may only be a
subresource of one collection

Sone col |l ections may have pre-configured itens and |inks, and sone
col l ections nmay support dynami c creation and renoval of itens and

links. Likewi se, nodification of items in some collections may be
permitted, and not in others.

Col I ections may support |ink enbeddi ng, which is anal ogous to an
imge tag (link) causing the image to display inline in a browser

wi ndow. Resources pointed to by enbedded links in collections my be
interacted with using bul k operations on the collection resource.

For exanple, performng a GET on a collection resource nay return a
single representation containing all of the linked resources.
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Links in collections may be selected for processing by a particul ar
request by using Query Filtering as described in CoRE Link-Format
[ RFC6690] .

3.2. Use Cases for Collections

Col l ections may be used to provide gradual reveal of resources on an
endpoint. There nmay be a small set of links at the .well-known/core
| ocation, which may in turn point to other collections of resources
that represent device infornmation, device configuration, device
managenent, and various functional clusters of resources on the

devi ce.

A collection may provide resource encapsul ati on, where |ink enbeddi ng
may be used to provide a single resource with which a client may
interact to obtain a set of related resource values. For exanple, a
collection for manufacturer paraneters nay consi st of manufacturer
name, date of manufacture, |ocation of manufacture, and serial nunber
resources which can be read as a single senm data object.

A collection may be used to group a set of |ike resources for bul k
state update or actuation. For exanple, the brightness contro
resources of a nunber of luminaries nay be grouped by linking to them
in a collection. The collection type nmay support receiving a single
update forma client and sending that update to each resource itemin
the coll ection.

Itens may be sub-resources of the collection resource. This enables
updates to multiple itens in the collection to be processed together
within the context of the collection resource.

3.3. Content-Formats for Collections

The collection interfaces by default use CoRE Link-Format for the
link representations and SenM. or text/plain for representations of
itens. The exanples given are for collections that expose resources
and links in these formats. |In addition, a new "collection" Content-
Format is defined based on the SenM. framework which represents both
links and itenms in the collection.

The choice of whether to return a representation of the links or of
the itens or of the collection format is deternined by the Accept
header option in the request. Likew se, the choice of updating |ink
nmet adata or itemdata or the collection resource itself is determ ned
by the Content-Format option in the header of the update request
operation.
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The default Content-Formats for collection types described in this
docunent are:

Li nks: application/link-format, application/link-format+json
Itenms: application/senn +json, text/plain
3.4. Links and Itenms in Collections

Li nks use CoRE Link-Format representation by default and may point to
any resource reachable fromthe context of the collection. This

i ncludes absolute Iinks and |inks that point to other network
locations if the context of the collection allows. Links to sub-
resources in the collection MIST have a path-el enment starting with
the resource nanme, as per [RFC3986]. Links to resources in the

gl obal context MJST start with a root path identifier [RFC5988].
Links to other collections are forned per [ RFC3986].

Exanpl es of 1inks:

</sen/>;if="core.lb"": Link to the /sen/ collection describing it as
a core.lb type collection (Linked Batch)

</sen/>;rel="grp"’': Link to the /sen/ collection indicating that
/sen/ is a nenber of a group in the collection in which the link
appears.

<"/sen/tenp">;rt="tenperature"’: An absolute link to the resource at

the path /sen/tenp

<tenp>;rt="tenperature": Link to the tenp subresource of the
collection in which this Iink appears.™

<tenp>;anchor="/sen/": A link to the tenp subresource of the
collection /sen/ which is assuned not to be a subresource of the
collection in which the link appears ,but is expected to be
identified in the collection by resource nane.

Links in the collection MAY be Read, Updated, Added, or Renpbved using
the CoRE Link-Format or JSON Merge-Patch Content-Formats on the
collection resource. Reading |inks uses the GET nethod and returns
an array or list containing the link-values of all selected |inks.

Li nks may be added to the collection using POST or PATCH net hods.
Updates to |inks MJUST use the PATCH net hod and MAY use query
filtering to select links for updating. The PATCH method on I|inks
MUST use the JSON Merge-Patch Content-Format (application/nerge-

pat ch+j son) specified in [ RFC7396].
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Items in the collection SHOULD be represented using the SenM
(application/senm +json) or plain text (text/plain) Content-Formats,
dependi ng on whether the representation is of a single data point or
multiple data points. Itens MAY be represented using any supported
Cont ent - For mat .

Li nk Embeddi ng enabl es the bul k processing of items in the collection
using a single operation targeting the collection resource. A subset
of resources in the collection may be selected for operation using
Query Filtering. Bulk Read operations using GET return a SenM
representation of all selected resources. Bulk item Update
operations using PUT or POST apply the payl oad docunent to al
selected resource itenms in the collection, using either a Batch or

G oup update policy. A Batch update is perforned by applying the
resource values in the payl oad docunment to all resources in the
collection that match any resource nane in the payl oad docunent.
Group updates are perforned by applying the payl oad docunent to each
itemin the collection. Goup updates are indicated by the link
relation type rel="grp" in the link.

3.5. Queries on Collections

Col | ections MAY support query filtering as defined in CoRE Li nk-
Format [ RFC6690]. Operations targeting either the links or the itemns
MAY sel ect a subset of links and itens in the collection by using
query filtering. The Content-Format specified in the request header
sel ects whether links or itens are targeted by the operation

3.6. (Observing Collections

Resource Ohservation via [I-D.ietf-core-dynlink] using CoAP [ RFC7252]
MAY be supported on itens in a collection. A subset of the

conditi onal observe paraneters MAY be specified to apply. In nost
cases pnmn and prmax are useful. Resource observation on a
collection"s items resource returns the collection representation
bservati on Responses, or notifications, SHOULD provide the
collection representations in SenM. Content-Format. Notifications
MAY include multiple observations of the collection resource, with
SenM. time stanps indicating the observation tines.

3.7. Collection Types

There are three collection types defined in this docunent:
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T I T +
| Collection Type | if= | Content - For mat |
e e e e e oo - Fomm e o e m e e e e e e oo - +
| Link List | core.ll | Iink-fornmat [
I I I I
| Batch | core.b | link-format, senm |
I I I I
| Linked Batch | core.lb | link-format, senm |
e e e e e oo - Fomm e o e m e e e e e e oo - +

Table 1: Collection Type Sunmary

The interface description defined in this docunent describes the
met hods and functions that may be applied to the collections.

4. Interface Descriptions

This section defines REST interfaces for Link List, Batch, Sensor

Par anmet er and Actuator resources. Variants such as Linked Batch or
Read- Only Parameter are also presented. Each type is described al ong
with its Interface Description attribute value and valid nethods.
These are defined for each interface in the table below These
interfaces can support plain text and/or SenM. Medi a types.

The if= colum defines the Interface Description (if=) attribute
value to be used in the CoRE Link Format for a resource conformng to
that interface. Wen this value appears in the if= attribute of a
link, the resource MJST support the corresponding REST interface
described in this section. The resource MAY support additiona
functionality, which is out of scope for this docunent. Although
these interface descriptions are intended to be used with the CoRE

Li nk Format, they are applicable for use in any REST interface
definition.

The Met hods col um defines the nmethods supported by that interface,
whi ch are described in nore detail bel ow
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I I T T +
| I'nterface | if= | Met hods | Content-Formats |
S Fomm e o e e e e e oo - e m e e e e e e oo - +
| Link List | core.ll | GET | 1ink-format [
I I I I I
| Batch | core.b | CET, PUT, POST | link-format, senm |
I I I I I
| Linked Batch | core.lb | GET, PUT, POST, | link-format, senm |
| | | | |
| | | | |
| Sensor | core.s | CET | link-format, |
I I I I I
| | | | text/plain |
| | | | |
| Paraneter | core.p | GET, PUT | 1ink-fornmat, [
I I I I I
| | | | text/plain |
I I I I I
| Read-only | core.rp | CET | link-format, |
| | | | |
| Paraneter [ [ | text/plain [
I I I I I
| Actuator | core.a | CET, PUT, POST | link-fornmat, |
I I I I I
| | | | text/plain |
S Fomm e o e e e e e oo - e m e e e e e e oo - +

Table 2: Interface Description Sumary

The following is an exanple of links in the CoRE Link Format using
these interface descriptions. The resource hierarchy is based on a
simple resource profile defined in Appendix B. These |inks are used
in the subsequent exanpl es bel ow

Req: GET /.well-known/core

Res: 2.05 Content (application/link-format)
</s/>rt="sinple.sen";if="core.b"
</s/light>rt="sinple.sen.It";if="core.s"
</s/tenp>;rt="sinple.sen. tnmp";if="core.s"; obs,
</s/hum dity>; rt="sinple.sen. hunf;if="core.s"
</al>rt="sinple.act";if="core.b",

</alllled> rt="sinple.act.led";if="core.a"
</lal2/led>rt="sinple.act.led";if="core.a"
</d/>;rt="sinple.dev";if="core.ll",
</[l/>if="core.|b",

Figure 1: Binding Interface Exanple
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4. 1. Li nk Li st

The Link List interface is used to retrieve (GET) a list of resources
on a web server. The GET request SHOULD contain an Accept option
with the application/link-format content format. However if the
resource does not support any other form of content-format the Accept
option MAY be elided.

Not e: The use of an Accept option with application/link-format is
recommended even though it is not strictly needed for the link Iist
interface because this interface is extended by the batch and I|inked
batch interfaces where different content-formats are possible.

The request returns a list of URI references with absolute paths to
the resources as defined in CoRE Link Format. This interface is
typically used with a parent resource to enunerate sub-resources but
may be used to reference any resource on a web server

Link List is the base interface to provide gradual reveal of
resources on a CoRE web server, hence the root resource of a Function
Set SHOULD inplenment this interface or an extension of this

i nterface.

The followi ng exanple interacts with a Link List /d containing
Par amet er sub-resources /d/ nanme, /d/ nodel

Req: GET /d/ (Accept:application/link-formt)
Res: 2.05 Content (application/link-fornmat)
</ d/ nanme>;rt="si npl e.dev.n";if="core. p",

</d/ nmodel >;rt="sinple.dev.mdl ";if="core.rp"

4. 2. Bat ch

The Batch interface is used to mani pulate a collection of sub-
resources at the sane tine. The Batch interface description supports
the sane nmethods as its sub-resources, and can be used to read (CET),
update (PUT) or apply (POST) the values of those sub-resource with a
single resource representation. The sub-resources of a Batch MAY be
het er ogeneous, a nethod used on the Batch only applies to sub-
resources that support it. For exanple Sensor interfaces do not
support PUT, and thus a PUT request to a Sensor nenber of that Batch
woul d be ignored. A batch requires the use of SenM. Media types in
order to support nultiple sub-resources.

In addition, the Batch interface is an extension of the Link List
interface and in consequence MJST support the sanme nethods. For
exanple: a GET with an Accept:application/link-format on a resource
utilizing the batch interface will return the sub-resource I|inks.
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The followi ng exanple interacts with a Batch /s/ with Sensor sub-
resources /s/light, /s/tenp and /s/hum dity.

Req: GET /s/
Res: 2.05 Content (application/senm +json)
{"e":

{ n r1": III i ght II, IIVII: 123, n ull: III XII },

{ “temp", "v": 27.2, "u": "degC' },
{ "n": "humdity", "v": 80, "u": "9RH" }],

4.3. Linked Batch

The Linked Batch interface is an extension of the Batch interface.
Contrary to the basic Batch which is a collection statically defined
by the web server, a Linked Batch is dynanmically controlled by a web
client. A Linked Batch resource has no sub-resources. Instead the
resources fornming the batch are referenced using Web Li nki ng

[ RFC5988] and the CoRE Link Format [RFC6690]. A request with a POST
met hod and a content format of application/link-formt sinply appends
new resource links to the collection. The links in the payl oad MJST
reference a resource on the web server with an absolute path. A
DELETE request renoves the entire collection. Al other requests
avail able for a basic Batch are still valid for a Linked Batch

The followi ng exanmple interacts with a Linked Batch /I/ and creates a
collection containing /s/light, /s/tenp and /s/humdity in 2 steps.

Shel by, et al. Expi res March 18, 2018 [ Page 12]
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Req: PCST /1/ (Content-Fornmat:
</sllight> </s/temp>

application/link-format)

Res: 2.04 Changed
Req: GET /I/
Res: 2.05 Content (application/senm +json)
{ n eII : [
{ "n": "/s/light", "v": 123, "u": "Ix" },
{ "n": "/s/tenp", "v": 27.2, "u": "degC' },
}

Req: PCST /1/ (Content-Fornat:
</s/hum dity>
Res: 2.04 Changed

application/link-format)

Req: GET /I/ (Accept: application/link-fornat)
Res: 2.05 Content (application/link-fornat)
</sllight> </s/tenp>, </s/humdity>

Sept enber 2017

Req: GET /1/
Res: 2.05 Content (application/senm +json)
{"e":]

{ "n": "/s/light", "v": 123, "u": "Ix" },

{ "n": "/s/tenp", "v": 27.2, "u": "degC' },

{ n r1II II/S/ hum di tyll, IIVII: 80, n ull: n WHI }] ,
}
Req: DELETE /1/
Res: 2.02 Del eted

Sensor
The Sensor interface allows the value of a sensor resource to be read
(CET). The Media type of the resource can be either plain text or
SenM.. Plain text MAY be used for a single neasurenent that does not
requi re nmeta-data. For a measurement with neta-data such as a unit
or time stanp, SenM. SHOULD be used. A resource with this interface
MAY use SenM. to return nultiple nmeasurenments in the sane

representation, for exanple a list of

recent nmeasurenents.

The follow ng are exanpl es of Sensor interface requests in both text/

pl ai n and application/senm +j son.

| by, et al. Expi res March 18, 2018
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Req: GET /s/humidity (Accept: text/plain)
Res: 2.05 Content (text/plain)
80

Req: GET /s/humidity (Accept: application/senn +json)
Res: 2.05 Content (application/senm +json)
{ n eII : [
{ "n": "humidity", "v": 80, "u": "ORH' }],
}

4,5, Par anet er

The Paraneter interface allows configurable paranmeters and ot her
informati on to be nodel ed as a resource. The value of the paraneter
can be read (CET) or update (PUT). Plain text or SenM. Media types
MAY be returned fromthis type of interface.

The followi ng exanpl e shows request for reading and updating a
par aneter.

Req: GET /d/name
Res: 2.05 Content (text/plain)
nodeb5

Req: PUT /d/name (text/plain)
out door
Res: 2.04 Changed

4.6. Read-only Paraneter

The Read-only Paranmeter interface allows configuration parameters to
be read (CGET) but not updated. Plain text or SenM. Media types NMAY
be returned fromthis type of interface.

The followi ng exanpl e shows request for reading such a paraneter.

Req: GET /d/node
Res: 2.05 Content (text/plain)
Super Node200

4.7. Actuator

The Actuator interface is used by resources that nodel different

ki nds of actuators (changing its value has an effect on its
environnment). Exanples of actuators include for exanple LEDs,

rel ays, notor controllers and |light dimrers. The current val ue of
the actuator can be read (CGET) or the actuator value can be updated
(PUT). In addition, this interface allows the use of POST to change
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the state of an actuator, for exanple to toggle between its possible
values. Plain text or SenM. Media types MAY be returned fromthis
type of interface. A resource with this interface MAY use SenM to
include nmultiple neasurenents in the sanme representation, for exanple
a list of recent actuator values or a list of values to updated.

The followi ng exanpl e shows requests for reading, setting and
toggling an actuator (turning on a LED).

Req: GET /al/llled
Res: 2.05 Content (text/plain)
0

Req: PUT /a/l/led (text/plain)
1
Res: 2.04 Changed

Req: PCST /al/l/led (text/plain)
Res: 2. 04 Changed

Req: GET /al/l/led
Res: 2.05 Content (text/plain)
0

5. Security Considerations

An implenentation of a client needs to be prepared to deal with
responses to a request that differ fromwhat is specified in this
docunent. A server inplenenting what the client thinks is a resource
with one of these interface descriptions could return nalforned
representati ons and response codes either by accident or naliciously.
A server sending maliciously nal formed responses could attenpt to
take advantage of a poorly inplenented client for exanple to crash
the node or performdenial of service.

6. | ANA Consi derati ons

Thi s docunment registers the follow ng CoRE Interface Description
(if=) Link Target Attribute Val ues.

6.1. Link List
Attribute Value: core.l

Description: The Link List interface is used to retrieve a list of
resources on a web server
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Ref erence: This docunent. Note to RFC Editor - please insert the
appropriate RFC reference.
Not es:  None
6.2. Batch
Attribute Value: core.b

Description: The Batch interface is used to manipulate a collection
of sub-resources at the sane tine.

Ref erence: This docunent. Note to RFC Editor - please insert the
appropriate RFC reference.

Not es: None
6.3. Linked Batch
Attribute Value: <core.lb
Description: The Linked Batch interface is an extension of the Batch
interface. Contrary to the basic Batch which is a collection
statically defined by the web server, a Linked Batch is

dynanmically controlled by a web client.

Ref erence: This docunent. Note to RFC Editor - please insert the
appropriate RFC reference.

Not es: None
6. 4. Sensor
Attribute Value: core.s

Description: The Sensor interface allows the value of a sensor
resource to be read.

Ref erence: This docunent. Note to RFC Editor - please insert the
appropriate RFC reference.

Not es: None
6. 5. Par anet er

Attribute Value: core.p
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Description: The Paranmeter interface allows configurable paraneters
and other information to be nodel ed as a resource. The val ue of
the paraneter can be read or update.

Ref erence: This docunent. Note to RFC Editor - please insert the
appropriate RFC reference.

Not es: None
6.6. Read-only paraneter
Attribute Value: core.rp

Description: The Read-only Parameter interface allows configuration
paraneters to be read but not updated.

Ref erence: This docunent. Note to RFC Editor - please insert the
appropriate RFC reference.

Not es: None
6.7. Actuator
Attribute Value: core.a

Description: The Actuator interface is used by resources that node
di fferent kinds of actuators (changing its value has an effect on
its environnent). Exanples of actuators include for exanple LEDs,
rel ays, notor controllers and |ight dimrers. The current val ue of
the actuator can be read or the actuator value can be updated. In
addition, this interface allows the use of POST to change the
state of an actuator, for exanple to toggle between its possible
val ues.

Ref erence: This docunent. Note to RFC Editor - please insert the
appropriate RFC reference.

Not es: None
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8.

Changel og

Changes from-10 to 09:

(0]

(0]

(0]

Section 1: Anendnents to renove di scussing properties.

New aut hor and editor added.

Changes from-08 to 09:

(0]

(0]

Section 3.6: Mddified to indicate that the entire collection
resource i s returned.

General : Added editor’s note with open issues.

Changes from-07 to 08:

0

(0]

Section 3.3: Mdified Accepts to Accept header option

Addressed the editor’s note in Section 4.1 to clarify the use of
the Accept option.

Changes from-06 to 07

(0]

Corrected Figure 1 sub-resource names e.g. tnp to tenp and humto
hum dity.

Addressed the editor’s note in Section 4. 2.

Renmoved section on function sets and profiles as agreed to at the
| ETF#97.

Changes from-05 to -06

(0]

(0]

Shel by,

Updated t he abstract.
Section 1: Updated introduction.
Section 2: Al phabetised the order

Section 2: Renoved the collections definition in favour of the
complete definition in the collections section

Renoved section 3 on interfaces in favour of an updated definition
in section 1.3.
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General : Changed interface type to interface description as that
is the termdefined in RFC6690.

Renoved section on future interfaces.
Section 8: Updated | ANA consi derati ons.

Added Appendi x A to discuss current state of the art wt to
col l ections, function sets etc.

Changes from-04 to -05:

(0]

(0]

(0]

Renmoved Link Bindings and Qbserve attributes. This functionality
is now contained in I-D.ietf-core-dynlink.

Hypernedi a col |l ecti ons have been renoved. This is covered in a
new T2TRG draft.

The WADL descri ption has been renoved.
Fi xed m nor typos.

Updat ed references.

Changes from-03 to -04:

(0]

(0]

(0]

(0]

Fi xed tickets #385 and #386.

Changed abstract and into to better describe content.

Focus on Interface and not function set/profiles in intro.
Changed references fromdraft-core-observe to RFC7641.

Moved Function sets and Profiles to section after Interfaces.
Moved Qbserve Attributes to the Link Binding section.

Add a Collection section to describe the collection types.

Add the Hypernedia Collection Interface Description.

Changes from-02 to -03:

(0]

(0]

Added It and gt to binding format section.

Added pnin and pnax observe paraneters to Cbservation Attributes.
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0 Changed the definition of It and gt to linmit crossing.
0 Added definitions for getattr and setattr to WADL.

0 Added getattr and setattr to observable interfaces.

0 Renoved query paraneters from Observe definition.

o Added observe-cancel definition to WADL and to observabl e
i nterfaces.

Changes from-01 to -02:

o0 Updated the date and version, fixed references.

0 "Renoved pnin and pnax observe paraneters "[Ticket #336]"."

Changes from-00 to W5 Docunent -01

o Inprovements to the Function Set section.

Changes from-05 to WG Docunent -00

0 Updated the date and version.

Changes from-04 to -05

0 Made the Observation control parameters to be treated as resources
rat her than Cbserve query paraneters. Added Less Than and G eater
Than par anet ers.

Changes from-03 to -04

o Draft refresh

Changes from-02 to -03

0 Added Bi ndi ngs

0 Updated all rt= and if= for the new Link Format | ANA rul es

Changes from-01 to -02

o Defined a Function Set and its guidelines.

o Added the Link List interface.

o Added the Linked Batch interface.
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0o |Inproved the WADL interface definition.
0 Added a sinple profile exanple.
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Appendi x A.  Current Usage of Interfaces and Function Sets

Editor’'s note: This appendix will be renpved. It is only included
for information.

Thi s appendi x anal yses the current |andscape with regards the
definition and use of collections, interfaces and function sets/
profiles. This should be considered when considering the scope of
t hi s docunent.
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In summary it can be seen that there is a lack of consistency of the
definition and usage of interface description and function sets.

A.1. Constrained RESTful Environnents (CoRE) Link Format (IETF)

[ RFC6690] assunes that different deploynments or application donains
will define the appropriate REST Interface Descriptions along with
Resource Types to nake di scovery nmeaningful. It highlights that
collections are often used for these interfaces.

Whi | st 3.2/ [ RFC6690] defines a new Interface Description "if’
attribute the procedures around it are about the naming of the
interface not what information should be included in the
docunent ati on about the interface.

Function sets are not discussed.
A. 2. CoRE Resource Directory (I|ETF)

[I-D.ietf-core-resource-directory] uses the concepts of collections,
interfaces and function sets.

I f defines a nunber of interfaces: discovery, registration

regi stration update, registration renoval, read endpoint |inks,
updat e endpoint links, registration request interface, renoval
request interface and | ookup interface. However it does not assign
an interface description identifier (if=) to these interfaces.

It does define a resource directory function set which specifies

rel evant content formats and interfaces to be used between a resource
directory and endpoints. However it does not follow the fornmat
proposed by this document.

A. 3. Open Connectivity Foundation (OCF)

The O C Core Specification [OC Core] nost closely aligns with the
work in this specification. It makes use of interface descriptions
as per [RFC6690] and has registered several interface identifiers
(https://ww. i ana. or g/ assi gnnent s/ cor e- par anet er s/ cor e-

paraneters. xhtm #i f-link-target-att-value). These interface
descriptors are sinmlar to those defined in this specification. From
a high |l evel perspective:
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links list: OCF (oic.if.ll) -> IETF (core.ll)
Note: it's called "link list" in the |ETF.
i nked batch: OCF (oic.if.b) -> IETF (core.lDb)

read- onl y: OCF (oic.if.r) -> IETF (core.rp)
read-write: OCF (oic.if.rw) -> | ETF (core.p)
actuat or: OCF (oic.if.a) -> | ETF (core. a)
sensor: OCF (oic.if.s) -> | ETF (core.s)
bat ch: No OCF equival ent -> | ETF (core.b)

Sone of the OCF interfaces nmake use of coll ections.

The O C Core specification does not use the concept of function sets.
It does however discuss the concept of profiles. The OCF defines two
sets of docunents. The core specification docunments such as
[OCCore] and vertical profile specification docunents which provide
specific information for specific applications. The O C Smart Hone
Devi ce Specification [OC SnmartHonme] is one such specification. It
provides information on the resource nodel, discovery and data types.

A 4. oneMM

OneM2M descri bes a technol ogy i ndependent functional architecture

[ oneM2MTS0023]. In this archictecture the reference points between
functional entities are called "interfaces". This usage does not
mat ch the [ RFC6690] concept of interfaces. A nore direct conparison
is that of 10.2/[oneM2MIS0023] that defines basic procedures and
resource type-specific procedures utilising REST type create,
retrieve, update, delete, notify actions.

[ oneM2MTS0023] does not refer to resource collections however does
define "G oup Managenment Procedures" in 10.2.7/[oneM2MIS0023]. It
does al | ow bul k managenent of nenber resources.

[ oneM2MIS0023] does not use the term"function set". [oneM2MIS0008]
describes the binding with the CoAP protocol. |n sone respects this
docunent provides a profile of the CoAP protocol in terms of the
protocol elenents that need to be supported. However it does not
define any interface descriptions nor collections.

A 5. OVA LWWM

[ OVA-TS-LWWRM utilises the concept of interfaces. 1t defines the
following interfaces: Bootstrap, Cient Registration, Device
Management and Servi ce Enabl enment and Information Reporting. It
defines that these have a particular direction (Uplink/Downlink) and
i ndi cates the operations that may be applied to the interface (i.e.
Request Bootstrap, Wite, Delete, Register, Update, De-Register
Create, Read, Wite, Delete, Execute, Wite Attributes, D scover
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bserve, Cancel OCbservation, Notify). It then further defines which
objects may occur over the interface. In 6/[OVA-TS-LWPM resource
nmodel , identifier and data formats are descri bed.

Whil st it does not formally describe the use of "collections" the use
of a multiple resource TLV allows a hierarchy of resource/sub-
resource.

It does not identify the interfaces through an Interface Description
(if=) attribute.

It does not use the termfunction set. Informally the specification
coul d be considered as a function set.

Note: It refers to draft-ietf-core-interfaces-00. It also makes use
of the binding/observation attributes fromdraft-ietf-dynlink-00 but
does not refer to that docunent.

Appendi x B. Resource Profile exanple

The following is a short definition of sinple device resource
profile. This sinplistic profile is for use in the exanples of this

docunent .
T Fommemeeeas R I +
| Functions | Root Path | RT | I'F |
e m e e e e e e oo - Fom e e e e - - Fom e e o Fomm e o +

sinple.dev | core.l

I
I
/s | sinple.sen
I
I

I I
| _ |
Act uat ors | /a simple.act | core.b
e m e e e e e e oo - Fom e e e e - - Fom e e o Fomm e o +
Table 3: Functional |ist of resources
oo - e T I R +
| Type | Path | RT | I'F | Data Type |
Fom e - Fom e - S Fomm e o Fom e e o +
| Nane | /d/name | sinple.dev.n | core.p | xsd:string

I I I
| Model | /d/nmodel | sinple.dev.ndl | core.rp | xsd:string

Tabl e 4: Device Description Resources
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. . T oo . +
| Type | Path | RT | I'F | Data Type |
TSRS TSRS S Fom e e e - - TSRS +
| Light | /s/light | sinple.sen.It | core.s | xsd:decinal
I I I I I I
I I I I | (1ux) I
I o I R I I _ I
| Humidity | /s/humidity | sinple.sen.hum| core.s | xsd:decimal |
| | | | | |
I I I I | (7RH) I
| | | | | ]
| Tenperature | /s/tenp | sinple.sen.tnp | core.s | xsd:deciml |
I I I I I I
I I I I | (degQ I
TSRS TSRS S Fom e e e - - TSRS +
Tabl e 5: Sensor Resources

e R T oo . +

| Type | Path | RT | I'F | Data Type |

Homm - - Fom e e o S Fom e e e - - TSRS +

| LED | /a/{#}/led | sinple.act.led | core.a | xsd:bool ean |

. . e Fommnaann . +

Tabl e 6: Actuator Resources
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