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1. Introduction

This CR is to clarify the resource specification and the resource addressing. The major clarifications proposed in this CR are as follows:
· oneM2M supports the parent-child relationship, and this can be seen as a resource tree from the reference point of view. Link may be provided as an attribute to specify the possible relationship with other resources. The relationship between resources is specified in each resource specification.
· Section 9.5 and 9.1 are merged into the section 9.1 since they specify something similar in the different places
· Collection is deleted since the resource can be used for the same purposes
· Structured and flat URI are distinguished by the prefix "/baseRoot"
· The previous section 9.2 is deleted since no value to maintain this section (the exhaustive list of the resource types are listed in the section 9.6)
## Beginning of Text1 ##
9
Resource Management

All entities in the oneM2M System, such as Applications, CSEs, "data", etc., are represented as "resources". A "resource structure" is specified as a representation of the "resources". Such "resources" are uniquely addressable. Procedures for accessing such resources are also specified.

9.1
Resource Specification
The following principles shall be used for the resource specifications:
· The resources shall be specified in association with a CSE. The resources are the representation in the CSE of the components and elements within the M2M System. Other CSEs, Applications, application data representing sensors, commands, etc. are known to the CSE by means of their resource representation.
· The resource specification shall specify the resource type, and the string delimited with ‘<’ and ‘>’ can be used to indicate the resource type. Each resource type can have multiple instances;
· A resource may contain child resource(s) and attribute(s) as specified in the resource specification.

Child Resource: It is a resource that has a containment relationship with the addressed (parent) resource. The lifetime of a child resource is limited by the parent's resource lifetime.

Attributes: store information about the resource itself. Common attributes described in section 9.6.1 are the attribute that is repeatedly used in many resources. A resource type may have its own attributes that are not common attributes according to its resourse specification.

· Resources and attributes shall have the name. Resource names and attribute names are strings in lower case. In case of a composed name, the subsequent word(s) start with a capital letter; e.g., accessRights, creationTime, expirationTime;
· The name of the resource and attribute may not be specified in the resource specification, and can be decided when it is instantiated in the CSE. If a child resource of a given resource type with a specific name or an attribute can occur more than once within the containing (parent) resource and if the child resource/attribute is created at runtime then the name of the child resource or the attribute shall consist of a fixed part and a variable part separated with ‘_’ (underscore) between the two parts. The fixed part is a character string and the variable part is indicated by [x] whereby the distinguishable value of [x] (numbers and/or strings) can be assigned by the Originator, or assigned by the CSE if not provided by the Originator. For example:
· For the child resource case, childResourceName_[x] will be instantiated as childResourceName_1, childResourceName_2 etc.

· For the attribute case, attributeName_[x] will be instantiated as attributeName_abc, attributeName_def, etc;
· Resources and attributes shall be uniquely addressed in the same manner by using the URI;
· A virtual resource is a resource that is not necessarily present in the resource structure. A virtual resource can be addressed to trigger actions and to retrieve some processing results that shall be represented in an agreed format;









9.2 Resource Structure 
Resources in the CSE can be realized as a tree, but it is also possible to use other structures. In this section, a tree structure is used to represetnt the resources in the CSE for the convenience. The figure 9.3-1 shows one example for the resource structure in the CSE.
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Figure 9.3-1: Resource Structure Example at a CSE
9.2.1 Resource Addressing

Resources can have parent-child relatioinships, and all resources and associated attributes shall be uniquely addressable. 
A structured URI based on the chain of child-parent relations can be used for addressing resources and attributes. In the structured URI, the baseRoot is the root of all other resources in the CSE, and the structured URI shall start with the "/baseRoot" after the authority. In this way, when using the structured URI, the resources can be seen as a tree from the reference point of view. The followings are the example of the structured URI:
· scheme://authority/baseRoot/resourceName1
· scheme://authority/baseRoot/resourceName1/resourceName4
· scheme://authority/baseRoot/resourceName3/resourceName6
Instead of the structured URI, a flat URI may be used, that is not based on the parent-child relationship. All resources shall be uniquely addressable by using the flat identifier that is always stored in the parent attribute. When created via the flat URI, the parent child-relation is determined by the parentID attribute. The followings are the example of the flat URI:
· scheme://authority/111
· scheme://authority/112
· scheme://authority/133
The flat URI can be distinguished from the stuructured URI since the flat URI does not start with the prefix "/baseRoot" after the authority. In this manner, the flat identifier shall not be the "baseRoot".
The authority part of the structure and flat URI, as per [i.9] and [i.4] shall be either an Infrastructure Node public domain name, a Middle Node public domain name or an Application Service Node public domain name and shall conform to the naming convention described in section 6.5.1.1.

An example of a structured URI of a container resource hosted by a CSE could be "http://IntermediatenodeCSEID.infrastructurenodeCSEID.m2m.myoperator.org/baseRoot/container1/myExampleContainer2"
· 
Editor’s Note: Contribution #0505R1 already address the fact that URI is not used in a proper manner in the TS. However the term structured and flat URI still use the term URI. Detailed definition on how to do addressing in oneM2M still needs to be drafted. Alignment of the proper terminology in the TS is needed.


Editor’s Note: if there is a need to provide both structured URI or flat URI of a resource if for FFS.
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9.2.2 Links between Resources
Resources may be associated with other resources by using a link. The link basically provides the URI for the other resource within the CSE or in the remote CSE, and shall be provided as an attribute of the resource following the resource specification.

## End of Text1 ##
## Beginning of Text2 ##

9.4
Resource Structure

9.4.1 Links between resources
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Figure 9.4.1-1: Topological Resource Structure at a CSE

Editor's Note:  The resource structure picture needs to be updated as the resource structure evolves.
As represented in the figure above, resources in the oneM2M System may be linked with each other via unidirectional or bidirectional links.

NOTE: A resource can also be linked using an attribute containing the linked resource ID.

A link shall contain the following information:

· linkedResourceURI: The target linked resource, usually given by using the URI of that resource

· linkType: The type of the link, describing the relationship that the current resource has with the other linked resource (only in one direction, i.e. from this resource to the other linked resource).

A link may also contain the following information:

· linkedResourceType: The type of the target linked resource

Editor’s Note: Links management (creation, deletion, ,..) is FFS.

9.4.2 Link Types

The following link types are defined:

· TBD.

Editor's Note: The types of links is FFS.
## End of Text2 ##
## Beginning of Text3 ##

























9.3
Resource Template

9.3.1
Resource Type resourceType
<Fill a short description of the resourceType>
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Figure 9.3.1-1:
Structure of resource <resourceType>
(only child resources and resource specific attributes are shown)
The resource specification shall provide the graphical representation for the resource as the Figure 9.3.1-1. The graphical representation of a resource shows the multiplicity of the attributes and child resources. The set of attributes, which are common to all resources, are not detailed in the graphical representation of a resource. The following graphical representations are used for representing the attributes and child resources:
· Square boxes are used for the resources;
· Square boxes with round corners are used for attributes.
The resource <resourceType> shall contain child resources according to their multiplicity shown in Table 9.5.1.1-1. A value of "0" for multiplicity indicates the child resource is optional.

Table 9.5.1.1-1: Child Resources of <resourceType>

	Child Resource Name of <resourceType>
	Child Resource Type
	Multiplicity


	Description

	<Fill in the name of Child Resource1 if a fixed name is required or [variable] if no fixed name is required>
	<Fill in the type of Child Resource1>
	<Fill in Multiplicity>
	See section <XRef <section> where the type of this child resource is described.

	<Fill in the name of Child ResourceN if a fixed name is required or [variable] if no fixed name is required>
	<Fill in the type of Child ResourceN>
	<Fill in Multiplicity>
	See section <XRef <section> where the type of this child resource is described.

	
	
	
	

	
	
	
	


<Fill Additional information about child resources (as needed)>.

The resource <resourceType> shall contain attributes according to their multiplicity shown in Table 9.5.1.1-2. A value of "0" for multiplicity indicates the attribute is optional.

Table 9.5.1.1-2: Attributes of <resourceType>

	Attribute Name of <resourceType>
	Multiplicity
	RW/

RO/

WO
	Description
	<announcedResource>

(M/O/NA)

	<Fill in name of Common Attribute1>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute…to be moved later to a common attribute section.
	<Fill as in specified in section 9.6.22>

	<Fill in name of Common AttributeN>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute…to be moved later to a common attribute section.
	<Fill as in specified in section 9.6.22>

	<Fill in name of Resource Specific Attribute1>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute .. to be moved later to a central attribute table that also defines the type of the attribute, allowed ranges etc.
	<Fill as in specified in section 9.6.22>

	<Fill in name of Resource-Specific AttributeN>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute .. .. to be moved later to a central attribute table that also defines the type of the attribute, allowed ranges etc.
	<Fill as in specified in section 9.6.22>


The access modes for attributes can assume the following values:

· Read/Write (RW), it can be set by a Create or an Update operation, it also can be read.
· Read Only (RO), it is set by the CSE when the resource is Created. Such an attribute can only be read,

· Write Once (WO), it is set by the Create operation. It can then only be read.

<Fill additional information about attributes (as needed)>.

· 
· 
· 
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9.4 
Handling of Unsupported and non compliant Resources 

Any AE or CSE shall ignore a resource and resource attribute received in Request or a Response, in case such resource or attribute is non compliant to the version of oneM2M specification supported.

Any AE or CSE shall ignore an unsupported optional resource and unsupported optional resource attribute received in a Request or Response.

## End of Text 3##
�We can move these terms to the definition section


�Below section 9.4 is not touched in this CR. How below is related to the resource structure is unclear, maybe this one can be moved to the section 8.1.2? (meta information)


�The deleted section 9.5 is merged into the section 9.1


�It clarify if the attribute is:


Read/Write (RW ), i.e.it can be set by an update or a create,


Rread Only (RO), i.e. it is set by the CSE and it can only be read,


Write Once (WO), i.e. it is set by at the creation and then it can only be read.
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