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Introduction
In oneM2M’s architecture it is possible to address resources via two different modes: Using so-called ‘Unstructured-CSE-relative-Resource-ID' format of Resource-IDs (as they appear in the ‘resourceId’ attributes) as well as via ‘Structured-CSE-relative-Resource-ID’ (constructed with values of ‘resourceName’ attributes in parent/child relationships). The terms used for those two different ways of addressing resources are called “Hierarchical” and “Non-Hierarchical” in Section 9.3.1 of TS-0001 v 2.2.0. The following table is copied from section 9.3.1 of TS-0001 v 2.2.0 and summarizes the two addressing modes for the three different possible scopes:

Table 9.3.1-1

	Method
	Request Scope

	
	CSE-Relative
	SP-Relative
	Absolute

	Non-Hierarchical
	Use the 'Unstructured-CSE-relative -Resource-ID' format of the Resource ID as defined in table 7.2-1.
	Use the 'SP-relative

Resource-ID' format of the Resource ID constructed with the 'Unstructured-CSE-relative-Resource-ID' as defined in table 7.2-1.
	Use the 'Absolute-Resource-ID' format of the Resource ID constructed with the 'Unstructured-CSE-relative -Resource-ID' as defined in table 7.2-1.

	Hierarchical
	Use the 'Structured-CSE-relative -Resource-ID' format of the Resource ID as defined in table 7.2-1.
	Use the 'SP-relative

Resource-ID' format of the Resource ID constructed with the 'Structured-CSE-relative-Resource-ID' as defined in table 7.2-1.
	Use the 'Absolute-Resource-ID' format of the Resource ID constructed with the 'Structured-CSE-relative-Resource-ID' as defined in table 7.2-1.


Let’s focus for now on the scope of CSE-Relative addressing.

In some cases it may be ambiguous for the Receiving CSE to figure out which resource is actually meant to be addressed with a given value in the ‘to’ parameter of a request. This ambiguity is a result of not precisely defining with which segment the ‘Structured-CSE-relative-Resource-ID’ shall start. 

The ‘Structured-CSE-relative-Resource-ID’ is actually comprised of a number of segments separated by the “/” (slash) character. For instance, an example ‘Structured-CSE-relative-Resource-ID’ is comprising of

{segment-1}/{segement-2}/{segment-3}

where the {}-notation denotes placeholders for the strings that are separated by the slash character “/”. 

It seems clear that the 2nd and all subsequent segments – if any – need to contain a valid value of the ‘resourceName’ attribute of a specific child resource of the resource addressed by the previous segment. That means the ‘Structured-CSE-relative-Resource-ID’ can actually be expressed by

{segment-1}/{value of ‘resourceName’ of a specific child of the resource addressed by previous segment}/{value of ‘resourceName’ of a specific child of the resource addressed by previous segment }

But the question remains: Which are valid values for the first segment of a ‘Structured-CSE-relative-Resource-ID’?

Discussion
Most likely implementers of oneM2M Release 1 would tend to assume that {segment-1} of a ‘Structured-CSE-relative-Resource-ID’ shall start with the value of the resourceName attribute of a direct child of the <CSEBase> resource representing the Receiver CSE. But that by itself already creates some ambiguity problems (see further below). Also other options are possible for defining valid values for {segment-1}. So let’s first define a few meaningful options for what could be allowed as the first segment of a ‘Structured-CSE-relative-Resource-ID’

· Option 1: 
The value of the ‘resourceName’ attribute of a direct child of the <CSEBase> resource representing the Receiver CSE

· Option 2:
The value of the ‘resourceName’ attribute of the <CSEBase> resource representing the Receiver CSE
[possibly allowing a short cut definition for that ‘resourceName’ attribute value]

· Option 3:
One of the following

· the value as defined in Option 2 

· the 'Unstructured-CSE-relative-Resource-ID' as contained in the ‘resourceId’ attribute of a parent resource hosted on the Receiver CSE

· the value of a ‘resourceName’ attribute of a direct child of the <CSEBase> resource representing the Receiver CSE that is not clashing with any ‘resourceId’ attribute values of resources hosted on that <CSEBase>. If a direct child uses a ‘resourceName’ attribute value identical to any of the ‘resourceId’ attribute values of resources hosted on that <CSEBase>, the resource that got this ‘resourceId’ attribute value assigned, will be addressed by the first segment.

To explain that, an example for a resource tree hosted on a Receiving CSE is infroduce in Figure 1.


[image: image1.emf]<container>

resourceID= “00000001”

resourceName = “building-0001”

<CSEBase>

resourceID= “00000000”

resourceName = “bigFatCse”

CSE-ID = “/IN-CSE-0001”

<container>

resourceID= “00000002”

resourceName = “floor-01”

<container>

resourceID= “00000003”

resourceName = “car-0001”

<container>

resourceID= “00000004”

resourceName = “00000005”

No sibling with the same name!

Name seems to be fine.

<container>

resourceID= “00000005”

resourceName = “kitchen”

<container>

resourceID= “00000006”

resourceName = “roomTemperature”

<container>

resourceID= “00000007”

resourceName = “roomTemperature”


Figure 1 Resource tree example

Issues with Option 1

When addressing the resource marked with a bold green frame (resourceId=”00000004”, resourceName=”00000005”) with the “Hierarchical” mode in CSE-relative scope, i.e. using the ‘Structured-CSE-relative-Resource-ID’, the ‘to’ parameter of the request would just contain one segment:

to=”00000005”

Does that actually address 
[image: image2.emf]<container>

 or 
[image: image3.emf]<container>

???

For the Receiver CSE, it would not be possible to distinguish this from addressing the resource marked in bold red frame with “Non-Hierarchical” mode using the ‘Unstructured-CSE-relative-Resource-ID’. Since there are no slashes in the value of the ‘to’ parameter and since the name of the resource intended to be addressed is equal to a valid Resource-ID (see ‘resourceId’ attribute of the resource marked with a bold red frame), the Receiving CSE does not know which resource is actually meant to be addressed. In this case it would make sense to impose an additional restriction on Resource Names: 

· Resource Names of diret children of a <CSEBase> resource must never be equal to a ‘resourceId’ attribute value in use by any of the hosted resource on the CSE represented by this <CSEBase> resource.

While this restriction would avoid the clash we just described, it seems a fairly strong restriction. It would mean that all ‘resourceName’ attribute values of direct children of <CSEBase> resources that would match valid ‘resourceId’ values currently in use or potentially being assigned in the future on the CSE represented by this <CSEBase> resource would not be allowed. Furthermore, it may be impossible for Originators to find out how this pattern may look like since a specific pattern for  ‘Unstructured-CSE-relative-Resource-ID’ is not specified and different CSE implementations may use different schemes to generate Resource-IDs.

Option 2

With option 2, the ambiguity of the example used in the preveous section would be resolved. In order to address the resource marked with a bold green frame, the ‘to’ parameter would need to be set as follows:
to=”bigFatCse/00000005”

This uniquely addresses 
[image: image4.emf]<container>

!
For the Receiving CSE it would be clear that the address must be using the ‘Structured-CSE-relative-Resource-ID’ since it contains one or more slash characters “/” but it is not starting with a slash character “/”. Furthermore, it would recognize that the first segment is identical to its own <CSEBase> ‘resourceName’ attribute value

So option 2 seems to have some advantage over option 1. However, it would always require to use the <CSEBase> ‘resourceName’ attribute value for the first segment in ‘Structured-CSE-relative-Resource-ID’, which makes the ‘to’ parameter longer than needed.

Short-cut in Option 2

One improvement to option 2 is to allow a short-cut for the <CSEBase> ‘resourceName’ attribute value when it shall be placed into the ‘to’ parameter of a request: If the first segment of the ‘to’ parameter is equal to “.” (the period character) it is just a short cut for substituting the ‘resourceName’ attribute value of the <CSEBase> representing the Receiver CSE.

In that case the ‘to’ parameter to address the resource marked with a bold green frame in Hierarchical mode would need to be set as follows

to=”./00000005”

This uniquely addresses 
[image: image5.emf]<container>

!
This would allow a lot of flexibility with very little overhead. How would the ‘to’ parameter then look like for addressing the resource marked with a bold blue frame?

to=”./building-0001/floor-01/kitchen/roomTemperature”

This uniquely addresses 
[image: image6.emf]<container>

!

So defining a shortcut like “.” for the ‘resourceName’ attribute value of a <CSEBase> resource when addressing a resource in “Hierarchical” mode in CSE-relative context can help to shorten the address. However, depending on the depth of the hierarchy of resources, the ‘to’ parameter can still be rather long.
Option 3
As seen in the last example, addressing a resource with “Hierarchical” mode can result in longer values in the ‘to’ parameter of requests. What if an Originator already knows the unique CSE-relative unstructured ID of a Resource on the Receiving CSE and just needs to address a child of that? In the example of Figure 1: What if an originator already knows the ‘Unstructured-CSE-relative-Resource-ID’ of the resource marked with red bold frame (resourceId=”00000005”, resourceName=”kitchen”)? How could the Originator now very easily address the child with the name “roomTemperature”? If the first segment of the ‘Structured-CSE-relative-Resource-ID’ would support usage of the ‘Unstructured-CSE-relative-Resource-ID’ of a parent resource, then addressing the resource marked in bold blue frame setting out from knowing the ‘Unstructured-CSE-relative-Resource-ID’ of its parent resource marked in red bold frame would be as simple as:
to=”00000005/roomTemperature”

This uniquely addresses 
[image: image7.emf]<container>

!
However,

to=”./00000005/roomTemperature”

uniquely addresses 
[image: image8.emf]<container>

!
According to Option 3, the resources marked with different colored bold frames in Figure 1 could be addressed as indicated in the following tables. For each resource the “Hierarchical” as well as the “Non-Hierarchical” mode of addressing is given for all possible contexts (CSE-Relative, SP-Relative, Absolute). For some resources, multiple valid Resource-IDs for Hierarchical addressing are given when pointing to ancestors using their ‘Unstructured-CSE-relative-Resource-ID’. The M2M-SP-ID is assumed to be “//m2m.service.com”.
Addressing 
[image: image9.emf]<container>

 (resourceId=”00000004”, resourceName=”00000005”) :

	Scope
	Method

	
	Non-Hierarchical 
	Hierarchical

	CSE-Relative
	00000004
	./00000005

bigFatCse/00000005

00000000/00000005


	SP-Relative
	/IN-CSE-0001/00000004
	/IN-CSE-0001/./00000005

/IN-CSE-0001/bigFatCse/00000005

/IN-CSE-0001/00000000/00000005



	Absolute
	//m2m.service.com/IN-CSE-0001/00000004
	//m2m.service.com /IN-CSE-0001/./00000005

//m2m.service.com /IN-CSE-0001/bigFatCse/00000005

//m2m.service.com/IN-CSE-0001/00000000/00000005




Addressing 
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 (resourceId=”00000007”, resourceName=”roomTemperature”) :

	Scope
	Method

	
	Non-Hierarchical 
	Hierarchical

	CSE-Relative
	00000007
	./00000005/roomTemperature

bigFatCse/00000005/roomTemperature

00000000/00000005/roomTemperature

00000004/roomTemperature



	SP-Relative
	/IN-CSE-0001/00000007
	/IN-CSE-0001/./00000005/roomTemperature

/IN-CSE-0001/bigFatCse/00000005/roomTemperature

/IN-CSE-0001/00000000/00000005/roomTemperature

/IN-CSE-0001/00000004/roomTemperature



	Absolute
	//m2m.service.com/IN-CSE-0001/00000007
	//m2m.service.com/IN-CSE-0001/./00000005/roomTemperature

//m2m.service.com/IN-CSE-0001/bigFatCse/00000005/roomTemperature

//m2m.service.com/IN-CSE-0001/00000000/00000005/roomTemperature

//m2m.service.com/IN-CSE-0001/00000004/roomTemperature




Addressing 
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 (resourceId=”00000006”, resourceName=”roomTemperature”) :

	Scope
	Method

	
	Non-Hierarchical 
	Hierarchical

	CSE-Relative
	00000006
	building-0001/floor-01/kitchen/roomTemperature
./building-0001/floor-01/kitchen/roomTemperature
bigFatCse/building-0001/floor-01/kitchen/roomTemperature
00000000/building-0001/floor-01/kitchen/roomTemperature
00000001/floor-01/kitchen/roomTemperature
00000002/kitchen/roomTemperature
00000005/roomTemperature


	SP-Relative
	/IN-CSE-0001/00000006
	/IN-CSE-0001/building-0001/floor-01/kitchen/roomTemperature
/IN-CSE-0001/./building-0001/floor-01/kitchen/roomTemperature
/IN-CSE-0001/bigFatCse/building-0001/floor-01/kitchen/roomTemperature
/IN-CSE-0001/00000000/building-0001/floor-01/kitchen/roomTemperature
/IN-CSE-0001/00000001/floor-01/kitchen/roomTemperature
/IN-CSE-0001/00000002/kitchen/roomTemperature
/IN-CSE-0001/00000005/roomTemperature


	Absolute
	//m2m.service.com/IN-CSE-0001/00000006


	//m2m.service.com/IN-CSE-0001/building-0001/floor-01/kitchen/roomTemperature
//m2m.service.com/IN-CSE-0001/./building-0001/floor-01/kitchen/roomTemperature
//m2m.service.com/IN-CSE-0001/bigFatCse/building-0001/floor-01/kitchen/roomTemperature
//m2m.service.com/IN-CSE-0001/00000000/building-0001/floor-01/kitchen/roomTemperature
//m2m.service.com/IN-CSE-0001/00000001/floor-01/kitchen/roomTemperature
//m2m.service.com/IN-CSE-0001/00000002/kitchen/roomTemperature
//m2m.service.com/IN-CSE-0001/00000005/roomTemperature 


Addressing 
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 (resourceId=”00000005”, resourceName=”kitchen”) :

	Scope
	Method

	
	Non-Hierarchical 
	Hierarchical

	CSE-Relative
	00000005
	building-0001/floor-01/kitchen

./building-0001/floor-01/kitchen

bigFatCse/building-0001/floor-01/kitchen

00000000/building-0001/floor-01/kitchen

00000001/floor-01/kitchen

00000002/kitchen



	SP-Relative
	/IN-CSE-0001/00000005
	/IN-CSE-0001/building-0001/floor-01/kitchen

/IN-CSE-0001/./building-0001/floor-01/kitchen

/IN-CSE-0001/bigFatCse/building-0001/floor-01/kitchen

/IN-CSE-0001/00000000/building-0001/floor-01/kitchen

/IN-CSE-0001/00000001/floor-01/kitchen

/IN-CSE-0001/00000002/kitchen


	Absolute
	//m2m.service.com/IN-CSE-0001/00000005


	//m2m.service.com/IN-CSE-0001/building-0001/floor-01/kitchen

//m2m.service.com/IN-CSE-0001/./building-0001/floor-01/kitchen

//m2m.service.com/IN-CSE-0001/bigFatCse/building-0001/floor-01/kitchen

//m2m.service.com/IN-CSE-0001/00000000/building-0001/floor-01/kitchen

//m2m.service.com/IN-CSE-0001/00000001/floor-01/kitchen

//m2m.service.com/IN-CSE-0001/00000002/kitchen




Addressing 
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 (resourceId=”00000001”, resourceName=”building-0001”) :

	Scope
	Method

	
	Non-Hierarchical 
	Hierarchical

	CSE-Relative
	00000005

building-0001
	./building-0001
bigFatCse/building-0001
00000000/building-0001


	SP-Relative
	/IN-CSE-0001/00000005

/IN-CSE-0001/building-0001


	/IN-CSE-0001/./building-0001
/IN-CSE-0001/bigFatCse/building-0001
/IN-CSE-0001/00000000/building-0001


	Absolute
	//m2m.service.com/IN-CSE-0001/00000005

//m2m.service.com/IN-CSE-0001/building-0001
	//m2m.service.com/IN-CSE-0001/./building-0001
//m2m.service.com/IN-CSE-0001/bigFatCse/building-0001
//m2m.service.com/IN-CSE-0001/00000000/building-0001



Addressing 
[image: image14.emf]<CSEBase>

 (resourceId=”IN-CSE-0001”, resourceName=”bigFatCse”) :

	Scope
	Method

	
	Non-Hierarchical 
	Hierarchical

	CSE-Relative
	.

bigFatCse

00000000

	N/A

	SP-Relative
	/IN-CSE-0001/.

/IN-CSE-0001/bigFatCse

/IN-CSE-0001/00000000


	N/A

	Absolute
	//m2m.service.com/IN-CSE-0001/.

//m2m.service.com/IN-CSE-0001/bigFatCse

//m2m.service.com /IN-CSE-0001/00000000


	N/A


Conclusion

Details of proposed solution
The ‘Structured-CSE-relative-Resource-ID’ has the following syntax
Structured-CSE-relative-Resource-ID = {parent-segment}/{child-segment}[/{subsequent-child-segment}]

where the following assumptions hold:

· { } denotes a placeholder for a sequence of characters that may include any of the unreserved characters defined in the clause 2.3 of the IETF RFC 3986 [i.12 of TS-0001]. 
· Each placeholder in { } is termed a “segment” in this context.

· [ ] denotes zero or more occurrences of the argument between [ and ].
· {parent-segment} is the ‘Unstructured-CSE-relative-Resource-ID’ of a parent resource that is the starting ancestor used to address the target resource.
· {child-segment} is equal to the ‘resourceName’ attribute value of the specific child resource – among the children of the resource that is identified by {parent-segment} – which is 
· either the next ancestor on the path to the target resource,
· or the target resource itself.
· {subsequent-child-segment} is equal to the ‘resourceName’ attribute value of the specific child resource – among the children of the resource that is identified by the “/”-separated concatenation of the previous segments – which is 
· either the next ancestor of the target resource,
· or the target resource itself.
· The ‘Unstructured-CSE-relative-Resource-ID’ format of the Resource-ID for the <CSEBase> resource representing the Receiver CSE shall be selected from one of the following 
· the literal “.” (dot),
· the value of the ‘resourceId’ attribute of that <CSEBase> resource,
· the value of the ‘resourceName’ attribute of that <CSEBase> resource.
· The ‘Unstructured-CSE-relative-Resource-ID’ of any direct child of the <CSEBase> resource representing the Receiver CSE shall be selected from one of the following 
· the value of the ‘resourceId’ attribute of that resource,
· the value of the ‘resourceName’ attribute of that resource in case it is not identical to any ‘resourceId’ attribute value of any resource hosted on the Receiver CSE.
· The ‘Unstructured-CSE-relative-Resource-ID’ of any indirect child of the <CSEBase> resource representing the Receiver CSE shall be equal to the value of the ‘resourceId’ attribute of that resource.
Decision
It is suggested that the small technical enhancement regarding the definition of the ‘Structrured-CSE-relative-Recource-ID’ is adopted in order to allow more useful ways of addressing resources. The current solution of Release 1 bears the risk of ambiguities when values of ‘resourceName’ attributes and ‘resourceId’ attributes of direct children of a <CSEBase> resource are clashing. The Release 1 solution is also not clear about where to start a ‘Structured-CSE- Furthermore, the current scheme of Release 1 does not support “Hierarchical Addressing” of resources based on knowledge of the Unstructured-CSE-relative-Resource-ID of the direct parent or an ancestor different from the Hosting CSE.

Since the Resource-IDs constructed with the existing addressing methods of Release 1 would still be supported – they would be a subset of the valid Resource-IDs of Release 2 – no backward incompatibility issues would arise.

A CR for implementing the required Stage-2 changes to TS-0001 v 2.2.0 has been submitted to ARC 18.0 in ARC-2015-2024. If any further CRs to TS-0004 would be required – which has to be determined first – they will be provided in the next meeting cycle. 
© 2015 oneM2M Partners






















Page 1 (of 2)

_1498321953.vsd
text


<container>



_1498331670.vsd
text


<container>



_1498331778.vsd
text


<CSEBase>


resourceID = “00000000”
resourceName = “bigFatCse”
CSE-ID = “/IN-CSE-0001”



_1498331810.vsd
text


<container>



_1498324252.vsd
text


<container>



_1498325631.vsd
text


<container>



_1498325849.vsd
text


<CSEBase>



_1498324082.vsd
text


<container>



_1498318253.vsd
text


<container>



_1498320435.vsd
text


<container>



_1498318220.vsd
text


<container>



