[image: image1.png]



	oneM2M
Technical Specification

	Document Number
	oneM2M-TS-0021-V-0.1.0

	Document Name:
	oneM2M and AllJoyn Interworking 

	Date:
	2015-Nov-23

	Abstract:
	This document specifies the oneM2M and AllJoyn interworking technologies.

	Template Version:23 February 2015 (Dot not modify)


This Specification is provided for future development work within oneM2M only. The Partners accept no liability for any use of this Specification.
The present document has not been subject to any approval process by the oneM2M Partners Type 1.  Published oneM2M specifications and reports for implementation should be obtained via the oneM2M Partners' Publications Offices.
About oneM2M 

The purpose and goal of oneM2M is to develop technical specifications which address the need for a common M2M Service Layer that can be readily embedded within various hardware and software, and relied upon to connect the myriad of devices in the field with M2M application servers worldwide. 

More information about oneM2M may be found at:  http//www.oneM2M.org

Copyright Notification

© 2014, oneM2M Partners Type 1 (ARIB, ATIS, CCSA, ETSI, TIA, TTA, TTC).

All rights reserved.
The copyright extends to reproduction in all media.

Notice of Disclaimer & Limitation of Liability 

The information provided in this document is directed solely to professionals who have the appropriate degree of experience to understand and interpret its contents in accordance with generally accepted engineering or other professional standards and applicable regulations. No recommendation as to products or vendors is made or should be implied. 

NO REPRESENTATION OR WARRANTY IS MADE THAT THE INFORMATION IS TECHNICALLY ACCURATE OR SUFFICIENT OR CONFORMS TO ANY STATUTE, GOVERNMENTAL RULE OR REGULATION, AND FURTHER, NO REPRESENTATION OR WARRANTY IS MADE OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. NO oneM2M PARTNER TYPE 1 SHALL BE LIABLE, BEYOND THE AMOUNT OF ANY SUM RECEIVED IN PAYMENT BY THAT PARTNER FOR THIS DOCUMENT, WITH RESPECT TO ANY CLAIM, AND IN NO EVENT SHALL oneM2M BE LIABLE FOR LOST PROFITS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES. oneM2M EXPRESSLY ADVISES ANY AND ALL USE OF OR RELIANCE UPON THIS INFORMATION PROVIDED IN THIS DOCUMENT IS AT THE RISK OF THE USER.

Contents

3Contents

1
Scope
4
2
References
4
2.1
Normative references
4
2.2
Informative references
4
3
Definitions, symbols and abbreviations
4
3.1
Definitions
4
3.2
Symbols
5
3.3
Abbreviations
5
3.4
Acronyms
5
4
Conventions
5
5
Architecture Model
5
5.1
Reference model
5
5.2
Composition of the IPE
6
6
Architecture Aspect
7
6.1
Introduction
7
6.2
AllJoyn IPE registration
7
6.3
AllJoyn service discovery
8
6.4
AllJoyn service mapping
8
6.4.1
AllJoyn service categorization
8
6.4.2
AllJoyn base service mapping
8
6.4.3
Other framework service mapping
9
6.4.4
AllJoyn app-specific service mapping
9
6.5
AllJoyn access control mapping
9
7
Interworking Procedures
9
7.1
X1 function
9
Proforma copyright release text block
9
Annexes
9
Annex <A> (Informative) oneM2M and AllJoyn technical comparison
9
A.1
API styles
10
A.2
Service Discovery / Advertisement
11
Annex <y>: Bibliography
12
History
13


1
Scope

The present document specifies the oneM2M and AllJoyn interworking technologies including:

· the interworkable oneM2M and AllJoyn functions,

· the interworking functions that consists of interworkable oneM2M and AllJoyn functions,

· the procedures of the interworking functions with existing and/or new oneM2M resource types.

2
References

2.1
Normative references

 [1]
oneM2M TS-0001: Functional Architecture TS. 
2.2
Informative references
[i.1]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)
[i.2]
AllJoyn System Description (http://allseenalliance.org/framework/documentation)

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

<ABREVIATION1>
<Explanation>

<ABREVIATION2>
<Explanation>

<ABREVIATION3>
<Explanation>

3.4
Acronyms

Acronyms 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:

Acronym format

<ACRONYM1>
<Explanation>

<ACRONYM2>
<Explanation>

<ACRONYM3>
<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
Architecture Model
5.1
Reference model 

The architecture model followed in the present document is based on the architecture model in Annex F of TS-0001 [1] that describes how interworking between oneM2M CSEs and non-oneM2M systems using specialized Interworking  Proxy application Entities (IPE). The present document descibes the AllJoyn IPE that supports the following reference model:
	
[image: image2]

	Figure 5.1-1
AllJoyn interworking reference model


This reference model describes how the oneM2M AEs can interwork with AllJoyn  applications. By the IPE, AllJoyn services are exposed as oneM2M resources and stored in MN-CSE. AEs access the exposed AllJoyn service resources by the oneM2M APIs.

Note that this figure does not exclude the interworking scenario via Mcc’ reference point.

Editor’s Note: interworking over Mcc’ reference point is FFS.

5.2
Composition of the IPE

The AllJoyn IPE mainly consists of MN-AE and AllJoyn application. To provide the interworking functions to other oneM2M entities, the IPE registers to MN-CSE and communicate with other AllJoyn applications using AllJoyn protocols. The IPE registration is mandatory in oneM2M systems which is not defined in AllJoyn system. AllJoyn discovery and session establishment are needed for the IPE to communicate with other AllJoyn applications.
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6
Architecture Aspect
6.1
Introduction 

oneM2M and AllJoyn have different architecture aspects (Annex A oneM2M and AllJoyn technical comparison). The present document specifies the interworking functions for those differences in the following aspects:

· AllJoyn IPE registration

· AllJoyn service discovery

· AllJoyn service mapping 

· AllJoyn access control mapping

6.2
AllJoyn IPE registration 

To start oneM2M-AllJoyn interworking, the IPE shall perform AE registration procedure to the MN-CSE specified in [1]. When the IPE creates an <AE> resource, the resource shall include the label attribute set as “IPE:AllJoyn” value. 

After the registration, the IPE may perform AllJoyn service discovery.

To stop using the interworking function, IPE shall perform AE de-registration procedure. 

6.3
AllJoyn service discovery 

After the IPE registration, the IPE performs AllJoyn service discovery. The IPE can provide the following AllJoyn service discovery modes:

· Advertisement-based discovery mode: This modes utilizes AllJoyn multicast service advertisement. When the IPE gets service advertisements from AllJoyn service provider applications in an AllJoyn proximal network, the IPE can expose those services in oneM2M system without oneM2M AE’s request.

· Pre-configured (IPE initiated) discovery mode: This mode utilizes AllJoyn multicast service discovery.  Interested AllJoyn services are pre-cofigured in the IPE (e.g., by M2M Service Provider), so the discovery is performed automatically once the IPE registration is complete.

· On-demand (AE initiated) discovery mode: This mode utilizes AllJoyn multicast service discovery. Interested Alljoyn services are requested by oneM2M AEs, so the discovery is performed upon AE’s service discovery request.

Selection of supported mode(s) is implementation specific.

After the successful AllJoyn service discovery, the discovered services shall be exposed as oneM2M resources.

6.4
AllJoyn service mapping 

6.4.1
AllJoyn service categorization 

AllJoyn services can be categorized into:

· AllJoyn framework services (pre-defined by AllJoyn service framework),

· App-specific services (implemented using application developer defined AllJoyn interfaces).

AllJoyn framework services are pre-defined and can be sub-categorized into two: base services (e.g., Notification, Control Pannel) and the other framework services (e.g., Lighting service framework) . The base services have relatively simple interface member composition so they can be easily mapped to <container> and <contentInstance> resources. 

6.4.2
AllJoyn base service mapping
The list of AllJoyn base services [i.2]:

· OnBoarding,

· Configuration,

· Notification,

· ControlPanel,

· Audio Streaming

The present document specifies base services mapping for Configuration, Notification, ControlPanel.  See Annex B AllJoyn base service mapping.

Editor’s Note: Annex B is TBD.

OnBoarding service is intended to support AllJoyn network onboarding (Wi-Fi connection support) for the device that does not have user interface. This is out of scope for oneM2M interworking.

Audio Streaming is also out of scope since oneM2M system does not support in-bound streaming feature.

6.4.3
Other framework service mapping 
6.4.4
AllJoyn app-specific service mapping 

App-specific services implement AllJoyn interface(s) defined by 3rd party developers. In AllJoyn system, the introspection feature can be used to deliver interface information of a provider application to consumer applications. 

Editor’s Note: Service mapping for app-specific services is TBD.

6.5
AllJoyn access control mapping 

AllJoyn security 1.0 feature supports authentication and encryption, but not authorization.

AllJoyn security 2.0 feature supports permission management (authorization), which is similar to oneM2M access control mechanism, as well as authentication and encryption. 

Note: The present document does not specify AllJoyn security 2.0 interworking. 

7
Interworking Procedures

Editor’s Note: This clause will specify the procedures of each scenario specified in clause 6. The procedures will describe how to use the exsting or new resource types. Note that the new resource type would be defined in the TS-0001.
7.1
X1 function
<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>.

<PAGE BREAK>

Annexes

Each annex shall start on a new page (insert a page break between annexes A and B, annexes B and C, etc.).

Use the Heading 9 style for the title and the Normal style for the text.
Annex <A> (Informative) oneM2M and AllJoyn technical comparison
Editor’s Note: The text in this Annex is copied from the TR-0024 (oneM2M and AllJoyn Interworking), so the text would be updated in this TS or just replaced as the reference to the TR before the approval of the TS.

A.1
API styles
The table A.1-1 demonstrates how API styles of oneM2M and AllJoyn system are different to expose its services that can provide some functionality.
Table A.1-1
The Comparison of API Styles of oneM2M and AllJoyn System

	
	oneM2M
	AllJoyn

	API Style
	Resource based API (RESTful Architecture). It assigns all procedures, instances of data a resource identified by a URI and leverage web-based protocol’s operations (CRUD) to define service behaviors.
	D-Bus [i.4] based API. It defines a protocol for exposing a typical object-oriented language-based service to other applications that consume the service.

	Representation of a Service 
	An oneM2M Service is defined by one or more Resources specified in [i.5].

An oneM2M resource defines a set of representations of data. Each resource has attributes that stores information regarding the resource itself, procedures or data. 
	An AllJoyn Service is defined by one or more AllJoyn Interfaces.

An AllJoyn interface can include one or more of following types of members:

· Methods:  a function call that typically takes a set of inputs, performs and returns.

· Properties: a variable that holds values.

· Signals: an asynchronous notification that is generated by a service to notify remote peers of an event or change.


Following, the table 5.2.1-2 and 5-3 give examples how an oneM2M and AllJoyn service is described respectively. Both examples demonstrate a schema or introspection that describes location service to acquire the location information of a target information.

Table 5.2.1-2
Resource Schema pertaining to <locationPolicy> (example)
	<xs:schema xmlns="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.onem2m.org/xml/protocols"

   xmlns:m2m="http://www.onem2m.org/xml/protocols"


elementFormDefault="unqualified" xmlns:xs="http://www.w3.org/2001/XMLSchema">


<xs:include schemaLocation="CDT-commonTypes-v0_7_1.xsd" />


<xs:element name="locationPolicy">



<xs:complexType>




<xs:complexContent>

            <!-- 
Inherit Announce able Attributes from announceableResourceType     -->





<xs:extension base="m2m:announceableResourceType">

    






<xs:sequence>






    <!-- 


Resource Specific Attributes           -->







<xs:element name="locationSource" type="m2m:locationSource" />







<xs:element name="locationUpdatePeriod" type="xs:duration" minOccurs="0" />







<xs:element name="locationTargetID" type="m2m:nodeID" minOccurs="0" />







<xs:element name="locationServer" type="xs:anyURI" minOccurs="0" />







<xs:element name="locationContainerID" type="xs:anyURI" minOccurs="0" />







<xs:element name="locationContainerName" type="xs:string" minOccurs="0" />







<xs:element name="locationStatus" type="xs:string" minOccurs="0" />






</xs:sequence>





</xs:extension>




</xs:complexContent>



</xs:complexType>


</xs:element>

</xs:schema>


Furthermore, the resource schema described in table 5.2.1-2 can be also graphically represented as the figure 5.2.1-1. 

[image: image4.emf]<locationPolicy>

1

locationSource

0..1

locationUpdatePeriod

0..1

locationTargetID

0..1

locationServer

0..1

locationContainerID

0..1

locationContainerName

1

locationStatus

<subscription>

0..n


Figure 5.2.1-1
Structure of <locationPolicy> resource

Table 5.2.1-3
Introspection XML of an AllJoyn Location Service (example)
	<node name="/com/alljoyn/LocationService">


<interface name="com.alljoyn.LocationService">



<method name="getLocation">




<arg name="locationSource" type="s" direction="in"> </arg>




<arg name="targetID" type="s" direction="in"> </arg>



</method>



<signal name="locationPoint" sessionless="true> </signal>



<property name="locationStatus" type="y" access="read"> </property>


</interface>

</node>


A.2
Service Discovery / Advertisement

One of most significant features of service layer protocol for the IoT is to advertise or discover services to a remote entity or application. Both systems have specified significantly different advertisement and discovery mechanism. 

Table A.2-1 The Comparison of API Styles of oneM2M and AllJoyn System
	
	oneM2M
	AllJoyn

	Service Consumer
	Since oneM2M is a web-based architecture, the service consumer firstly discover a target service instantiated in a CSE using GET method. 

The discovery message is sent over unicast transport protocol. 

If the target service is found, the service consumer consumes the service subject to access control.

This behavior is just like resource searching by using web-browser.
	A service consumer in AllJoyn network send a DNS-SD query message over Multicast DNS (mDNS) network to discover a target service implemented in other applications/devices.

Since a site-local IP multicast mechanism is used for mDNS, the DNS-SD query can be sent toward mDNS multicast members within proximal network. 

In order to enable secure access a service resides in the remote network, AllSeen Alliance has been specifying a Gateway Agent feature [i.6].

Note: this procedure supports after 14.06 version of AllJoyn system.

	Service Provider
	The notification for service advertisement which is sent toward unspecified applications causes network collapse due to the broadcast message flooding. Thus, oneM2M does not specify the proactive advertisement method acting by service provider.

However, oneM2M has specified the service information forwarding (toward target node) method, “Announcement”.  
	If the services specified in the received query is provided by the service provider, the service provider responds a DNS-SD response message over unicast to the service consumer.  

Note: this procedure supports after 14.06 version of AllJoyn system.
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