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Introduction

This contribution is based on ARC-2015-2138-oneM2M-OIC_Interworking_Technical_Comparison. The proposed text will be included in Clause5.2 in TR0024 for the technical comparison between oneM2M and OIC from the perspective of Resource representation and Communication model.
================ Start or Text Proposal 1 =======================

5
Technical Comparison of oneM2M and OIC
This clause will include the introduction of OIC technology and  the comparison between oneM2M and OIC technology. 

5.2        Technical Comparison 
This clause describes the technical comparison of oneM2M and OIC. Both oneM2M and OIC adopt ROA(Resource Oriented Architecture) design principles which expose their functionalities by means of  resoruces and manipulated with RESTful APIs. However, There are some points of comparison between oneM2M and OIC from the perspective of discovery model, communication model, and resource representation.
5.2.1
Discovery Model
The table 5.2.1-1 demonstrates the comparison between oneM2M and OIC with respect to discovery model.
Table 5.2.1-1 The Comparison of Discovery Model of oneM2M and OIC System
	
	oneM2M
	OIC

	Resource Discovery
	Resource discovery supported, which allows discovering of resources residing on a CSE.

Using the Filter Criteria parameter for discovery allows limiting the scope of the results. (e.g. resource types, creation time, maximum size and matching string)

The discovery message is sent over unicast  for a target CSE.
oneM2M supports resource announcement which means original resource can be announced to one or more remote CSEs, which facilitate resource discovery. 
	Resource discovery supported, which allows discovering of resources residing on OIC device.

OIC core resource, /oic/res maintains the list of its referenced resources that are discoverable on OIC device.

The discovery message may be sent multicast for multiple OIC devices (default) or unicast for a single OIC device.

	Peer Discovery
	Peer discovery not supported.

oneM2M basically needs to be pre-provisioned which means AE/CSE must know the peer IP address it will register to.
	Peer discovery supported.
OIC device sends CoAP multicast message over the IP network to discover peers. For HTTP, it use Multicast DNS(mDNS).


5.2.2
Communication Model
The table 5.2.2-1 demonstrates the comparison between oneM2M and OIC with respect to communication model.
Table 5.2.2-1 The Comparison of Communication Model of oneM2M and OIC System
	
	oneM2M
	OIC

	Registration Need
	Each entity in oneM2M shall perform registration procedure which establishes a relationship between CSEs/AE allowing them to exchange information. 
Registree-Registrar relationship produces routing path when transferring messages.
	OIC does not have a concept of registration between OIC devices.



	Communication Flow
	Based on RESTful stateless request-response paradigm
Request message flow occurs from the Originator CSE to the Hosting CSE which generates Hop-by-Hop data delivery.

Blocking and non-Blocking mode supported
	Based on RESTful stateless request-response paradigm
OIC client and OIC server directly communicate without involvement of any other OIC entity.

OIC supports remote access (RA) which enables communication between OIC client and OIC server where each device is in a different network via connection broker server.


The figure 5.2.2-1 and figure 5.2.2-2 illustrate message delivery in each oneM2M and OIC system and show comparison between oneM2M and OIC system communication model.


[image: image1]
Figure 5.2.2-1
oneM2M Reqeust-Response communication model (Multi-Hop)

[image: image2]
Figure 5.2.2-2 OIC Peer-to-Peer communication model 
5.2.3
Resource Representation
The table 5.2.3-1 demonstrates the comparison between oneM2M and OIC with respect to resource representation.
Table 5.2.3-1
The Comparison of Resource Representation of oneM2M and OIC System

	
	oneM2M
	OIC

	Functionality exposed by Resources
	oneM2M defines common M2M services which can be used for any vertical application service domains. 
oneM2M common services are exposed via oneM2M defined resource types which comprises of  <container>, <group>, <locationPolicy>, <subscription>, <request>, <delivery> etc.

Based on the device capability, oneM2M entity can be represented as CSE or AE.
oneM2M resource model provides common service layer level interoperability.
	OIC represents an entity of the physical world as a OIC device (e.g. temperature, an electric light or a home applicance) using resource model.
OIC device includes the base/core functionality and device specific functionality which is represented by OIC defined resource types.

OIC resource model provides application profile level interoperability among OIC Devices.

	Resource Structure
	Hierarchical resource structure
<CSEBase> represents the oneM2M CSE and is the the root for all the resources.

oneM2M resources have a parent-child relationships.
Each resource in oneM2M entity can be accessed via both structured (hierarchical) URI as well as un-structured (flat) URI.
	Flat resource structure
OIC device consists of core resource and device specific resource.
Core resource has pre-defined resource name which can be accessed via fixed URI

Device specific resource has variable resource name and represents device specific functionality (e.g. binary switch, brightness etc.)


Assuming a light bulb is modelled as oneM2M device or OIC device in each domain, the table 5.2.1-2 and 5.2.1-3 show examples about oneM2M and OIC resource representation respectively.
Table 5.2.3-2 oneM2M <AE> resource (XSD 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 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"


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


<xs:element name="AE">



<xs:complexType>




<xs:complexContent>





<!-- Inherit common attributes for announceable Resources -->





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






<xs:sequence>







<!-- Resource Specific Attributes -->







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







<xs:element name="App-ID" type="xs:string" />







<xs:element name="AE-ID" type="m2m:ID" />







<xs:element name="pointOfAccess" type="m2m:poaList" minOccurs="0" />







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







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







<xs:element name="requestReachability" type="xs:boolean" />







<!-- Child Resources -->







<xs:choice minOccurs="0" maxOccurs="1">








<xs:element name="childResource" type="m2m:childResourceRef" minOccurs="1" maxOccurs="unbounded" />








<xs:choice minOccurs="1" maxOccurs="unbounded">









<xs:element ref="m2m:container" />









<xs:element ref="m2m:group" />









<xs:element ref="m2m:accessControlPolicy" />









<xs:element ref="m2m:subscription" />









<xs:element ref="m2m:pollingChannel" />









<xs:element ref="m2m:schedule" />
















</xs:choice>







</xs:choice>






</xs:sequence>





</xs:extension>




</xs:complexContent>



</xs:complexType>


</xs:element>

</xs:schema>


Table 5.2.3-3
OIC light device resource (JSON example)
	[{
  "di": "example_device_id",
  "links": [
    { "href": "/oic/d",
      "rt": "oic.d.light",
      "if": "oic.if.r",
      "rel": "hosts"},
    { "href": "/myLightSwitch",
      "rt": "oic.r.switch.binary",
      "if": "oic.if.a",
      "rel": "hosts"},
    { "href": "/myLightBrigtness",
      "rt": "oic.r.light.brightness",
      "if": "oic.if.a",
      "rel": "hosts"}
  ]
}]
{
  "n": "myRoomLightDevice",
  "rt": “oic.d.light",
  "if": "oic.if.r",
  “di": "example_device_id“, 
  "icv": "oic.1.5"
}
{  
  "n": MyRoomLightSwitch", 
  "rt": "oic.r.switch.binary",
  "if": "oic.if.a", 
  "id": "b.switch_TF38_3", 
  "value": "true" 
}
{
  "n": MyRoomLightBrightness", 
  "rt": "oic.r.light.brightness",
  "if": "oic.if.a", 
  "id": “light_brightenss_TF38_3", 
  "value": 30 
}
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