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1
Scope

The present document describes how a developer can quickly and easily implement interworking with non-oneM2M devices using the SDT (Smart Device Template) defined in TS-0023 (Home appliances Information Model). As an example, it is proposed a scenario of an application controlling and monitoring a connected lamp, already commercially available on the market. The goal is to describe with an example the methodology for building this interworking, allowing the developers to apply it to any other non-oneM2M devices using the abstraction layer provided by SDT. 
2
References

The following text block applies. 

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

2.1
Normative references


The following referenced documents are necessary for the application of the present document.
Not applicable.

2.2
Informative references

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)
 [i.2]
oneM2M TS-0023: "Home Appliances Information Model and Mapping".

3
Definitions, symbols and abbreviations

Delete from the above heading the word(s) which is/are not applicable.
3.1
Definitions

Clause numbering depends on applicability.

· A definition shall not take the form of, or contain, a requirement. 

· The form of a definition shall be such that it can replace the term in context. Additional information shall be given only in the form of examples or notes (see below). 

· The terms and definitions shall be presented in alphabetical order. 
For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply:

Definition format

<defined term>: <definition>

If a definition is taken from an external source, use the format below where [N] identifies the external document which must be listed in Section 2 References.
<defined term>[N]: <definition>

example 1: text used to clarify abstract rules by applying them literally

NOTE:
This may contain additional information.

3.2
Symbols

Clause numbering depends on applicability.

For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

Symbol format

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

<3rd symbol>
<3rd Explanation>

3.3
Abbreviations

Abbreviations should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

<ABBREVIATION1>
<Explanation>

<ABBREVIATION2>
<Explanation>

<ABBREVIATION3>
<Explanation>

4
Conventions 

The key words “Shall”, ”Shall not”, “May”, ”Need not”, “Should”, ”Should not” in this document are to be interpreted as described in the oneM2M Drafting Rules [i.1]
5
Use Case
5.0
Introduction

This section describes a use case which helps to understand the devices abstraction layer concept of oneM2M through the combined use of the SDT-based (Smart Device Template) Information Model specified in [i.2] and the Interworking Proxy Entity. 
5.1
Abstraction description via the bulbs example
This guide is based on the following use case: an application on Gateway, Cloud/Server, or Smartphone want to monitor and control bulbs. Due to the abstraction layer provided by oneM2M, the monitoring and controlling processes  can be performed independently from underlying connectivity technologies. This tutorial is based on the example of Philips Hue bulbs (these bulbs require dedicated bridge for connection with Gateway). Figure 5.1-1 presents the general architecture of the use case.
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Figure 5.1-1: Overview of the bulbs use case
The main components are introduced as follows:

· The bulbs are deployed in a home and are attached to a home gateway via Philips Hue Bridge.
· The Gateway communicates with a Cloud/Server platform allowing the bulbs to be controlled remotely by the Smartphone.

· The Cloud/Server platform and Gateway supports a set of services to enable the Smartphone to more easily control and monitor the bulbs in the home. Some examples of services include device abstraction layer, registration, discovery, data management, group management, subscription/notification etc.

· The Smartphone hosts an application used to remotely control and monitor the bulbs in the home and supports the following capabilities:

· Discovery of the bulbs deployed in the home
· Sending commands to change light state i.e.  switch on/off and change colour.

· Receive state of a bulb.
6
Introduction to IPE and SDT
6.1
Introduction to IPE
An IPE (Interworking Proxy Entity) is a specialized AE (Application Entity) that allows the oneM2M system to interact with any non-oneM2M system, in a seamless way, through the Mca interface. It has the capability of remapping the specific data model to oneM2M resources (<AE>, <container>, <flexContainer>, etc.) and maintain bidirectional communication with the non-oneM2M system.
6.2
Introduction to SDT
The SDT (Smart Home Device Template) is a reference template to model most home appliance functions in a unified way which is a result of consensus amongst various SDOs and industry alliances. Abstraction from the various underlying home-area network technologies and getting an unified way of controlling/commanding the appliances are among the key goals of the SDT. 

The SDT approach is to define re-usable basic functions (or services) (labelled "ModuleClass" in Figure 6.2-1 ) which can represent the typical functions found, for example, in many home automation systems, such as "on/off", "dim a lamp", "receive events from binary sensor", "read data from sensor", etc.
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Figure 6.2-1: SmartHome Device Template for a generic device

The SDT supports the use of a set of templates for generic devices or appliances (e.g. for a dimmable lamp, a basic washing machine, etc, which would be specific instances of the "Device" object) which form the basis of APIs used by application developers. These templates can also be referenced by manufacturers creating XML documents to describe their specific products. For example, the SDT enables specification of a generic washing machine template, with on/off, set-wash-temperature, pause and a few other commands, which could be referenced by a manufacturer as the schema for a XML description of a basic model washing machine. The SDT allows for vendor-specific additional commands (ModuleClasses) to suit specific product types.

The SDT is available under Apache License 2 at oneM2M’s GitLab: https://git.onem2m.org/MAS/SDT 

6.3
IPE and SDT in oneM2M tree
In reference to oneM2M terminology, when a new device is discovered the CSE shall register it and map its SDT-based representation to oneM2M common resources according to the rules defined in TS-0023 [i.2]. 

To allow current non-oneM2M devices (“NoDN”, Non-oneM2M Device Node) to connect to oneM2M system the specification provides “Interworking/Integration of non-oneM2M solutions and protocols” section (Annex F in [i.2]). Figure 6.3-1 shows SDT in oneM2M architecture.
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Figure 6.3-1: Translation of non-oneM2M Data Model to SDT Data Model via the IPE
7
Functional architecture

This clause describes how the elements of this use case are represented by corresponding oneM2M architectural entities. Figure 7-1 presents the functional architecture of this use case.
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Figure 7-1: oneM2M functional architecture of the bulbs use case
There are two sections in the functional architecture of this use case. On the left side of the red dashed line there is the non-oneM2M section based on Philips Hue architecture. It consists of two Hue Bulbs and Hue Bridge.

On the right side there is the oneM2M architecture section which consists of MN-CSE (Middle Node - Common Service Entity) and AE: IPE (Application Entity: Interworking Proxy Entity) on the Gateway, IN-CSE (Infrastructure Node CSE) on the Cloud/Server, ADN-AE-1 (Application Dedicated Node) on the Smartphone and Mcc and Mca reference points. 

Mca reference point is used to interface an AE and a CSE together. Mcc reference point is used to interface CSEs. In this use case Mca is used between ADN-AE-1 on the Smartphone and IN-CSE on the Cloud/Server, while Mcc is used between MN-CSE on the Gateway and IN-CSE on the Cloud/Server. 

AE: IPE makes non-oneM2M devices visible to oneM2M platform, so it allows ADN-AE-1 on the Smartphone to remotely control and monitor the bulbs. AE: IPE mechanism is described in details in section 6.3.


8
Procedures and call flows

<Text>

9
Implementation

9.1
Introduction
This section provides implementation examples from two different perspectives: developer of an utility application and developer of a device adapter (AE: Inter-working Proxy). 
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Figure 9.1-1 : implementation of TS-0023 module classes for the Hue bulb use case
9.2
Discovery and registering resources in the CSE

<Text>

9.3
Control & monitor devices
<Text>

10
Conclusion 

<Text>

Proforma copyright release text block

This text box shall immediately follow after the heading of an element (i.e. clause or annex) containing a proforma or template which is intended to be copied by the user. Such an element shall always start on a new page.

Notwithstanding the provisions of the copyright clause related to the text of the present document, oneM2M grants that users of the present document may freely reproduce the <proformatype> proforma in this {clause|annex} so that it can be used for its intended purposes and may further publish the completed <proformatype>.
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