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Introduction
This CR proposes some updates to the <action> and <dependency> to clean-up functionality as part of the Stage 3 work.   

-----------------------Start of change 1-------------------------------------------
9.6.61
Resource Type action
The <action> resource defines an operation (i.e. a oneM2M primitive) performed by the Hosting CSE on a target resource when criteria defined by the <action> resource and any applicable <dependency> resources have been met. 
The <action> resource and any applicable child <dependency> resources include the following information:

· A subject resource that is monitored by the Hosting CSE to detect if/when the evaluation criteria specified by the <action> resource are met.
· An object resource that the Hosting CSE targets the primitive, defined by the <action> resource, towards if/when the evaluation criteria specified by the <action> resource and any applicable child <dependency> resources are met.  
· An input attribute that may provide input parameters for the action.
· Conditions that are monitored by the Hosting CSE to determine if the primary event occurs.
· Dependencies that are evaluated by the Hosting CSE to determine if the action is to be conditionally performed.

· Parameters providing priorities of the action and dependencies.
The <action> resource shall contain the child resources specified in table 9.6.61-1. 
Table 9.6.61-1: Child resources of <action> resource

	Child Resources of <action>
	Child Resource Type
	Multiplicity
	Description
	<actionAnnc> Child Resource Types

	[variable]
	<dependency>
	0..n
	See clause 9.6.62
	<dependencyAnnc>

	[variable]
	<subscription>
	0..n
	See clause 9.6.8
	<subscription>

	[variable]
	<transaction>
	0..n
	See clause 9.6.48
	<transaction>


The <action> resource shall contain the attributes specified in table 9.6.61-2. 
Table 9.6.61-2: Attributes of <action> resource

	Attributes of 
<action>
	Multiplicity
	RW/

RO/

WO
	Description
	<actionAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3. 
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3. 
	MA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.
	NA

	
	
	
	
	

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announceSyncType
	0..1
	RW
	See clause 9.6.1.3.
	MA

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	OA

	creator
	1
	RO
	See clause 9.6.1.3.
	NA

	owner
	0..1
	RW
	See clause 9.6.1.3.
	NA

	
	
	
	
	

	actionPriority
	0..1
	RW
	Attribute indicating the priority of this action compared with other actions having the same event expression (subjectResourceID and evalCriteria), with highest priority indicated by the lowest value. Local policies are applied for equal or unspecified priorities.
	OA

	subjectResourceID
	0..1
	RW
	The resourceID of the resource that is the subject of monitoring for evaluation of the evalCriteria attribute. The subject can be any resource in the system. If this attribute is not configured, the subject is the parent resource of this <action> resource. 
	OA

	evalCriteria
	1
	RW
	This attribute provides the conditions determining if the action is to be conditionally triggered for the object resource.
The evalCriteria attribute, in conjunction with the subjectResourceID, forms the event expression that is being monitored. See further description below and in table 9.6.61-3.

	OA

	evalMode
	1 
	RW
	Attribute provides the macro control mode of the evaluation of the <action> resource. Some values are:

0 = off

1 = once

2 = periodic

3 = continuous
	OA

	evalControlParam
	0..1
	RW
	When evalMode has a value of “periodic”, evalControlParam represents the periodicity in seconds. 

When evalMode has a value of “continuous” the evaluation is restarted as soon as an action has been triggered. In this case, if evalControlParam is specified, it determines the number of times the Hosting CSE shall trigger the event, otherwise it is repeated indefinitely.

When evalMode has a value of “off” or “once”, this attribute shall be ignored.


	OA

	evalPriority
	0..1 (L)
	RW
	List of priorities to be applied for the evaluation of the dependencies . This is an ordered list of the resourceIDs of child <dependency> resources. 
	OA

	objectResourceID
	1
	RW
	The identifier of a resource or attribute that the Hosting CSE targets the actionPrimitive towards when detecting that the evalCriteria and any dependencies defined in the evalPriority attribute have been met.
	MA

	actionPrimitive 
	1
	RW
	This attribute stores the primitive that is performed on the objectResourceID when the Hosting CSE detects that the evalCriteria and any dependencies defined in the evalPriority attribute have been met.  
If the objectResourceID attribute of the <action> resource is configured, the Hosting CSE shall override the value of the To parameter in the actionPrimitive with the resource identifier defined by objectResourceID and the value of the Resource Type parameter with the resource type of the resource referenced by objectResourceID.

If the input attribute of the <action> resource is configured, the Hosting CSE shall override the value of the Content parameter in the actionPrimitive with the value stored in the input attribute.


· 
· 

	MA

	input
	0..1
	RW
	Input used by the Hosting CSE to override the Content parameter in the actionPrimitive. 
This attribute may be formatted as:

· a string, 

· a resource identifier, or 

· the identifier of a resource attribute.

The Hosting CSE overrides the Content parameter in the actionPrimitive with the following (respectively):

· the given string,
· the resource representation of the referenced resource, 
· the value of the referenced resource attribute 

	OA

	outputResourceID
	0..1
	RW
	The resource identifier of a resource where the Hosting CSE stores a response primitive after performing the actionPrimitive on the objectResourceID.  
	OA

	actionResult
	1
	RW
	After performing the actionPrimitive on the objectResourceID, the Hosting CSE stores the response primitive in this attribute.  
	OA


The conditions represented in the evalCriteria attribute determine if the action is to be conditionally triggered.  

The evalCriteria attribute is comprised of triples (subject, operator, threshold) with the parameters shown and described in table 9.6.61-3.
Table 9.6.61-3: Parameters in evalCriteria triple
	Name
	Description

	subject
	This parameter shall indicate an attribute of the subjectResourceID resource e.g. “content”

	operator
	This parameter is a keyword used to construct the evaluation logic, e.g. ‘equals’, ‘not equals’, ‘greater than’, ‘less than’, ‘greater or equal’, ‘less or equal’, ‘string match’, etc.

	threshold
	This parameter provides a value used to evaluate the criteria. The value type shall match the type of the attribute used as subject. 


9.6.62
Resource Type dependency
The <dependency> resource represents conditions that determine if the action specified in the parent <action> resource is triggered (i.e. a oneM2M primitive performed by the Hosting CSE on a target resource). One or more <dependency> resources may exist to provide complex events for triggering. The <dependency> resources provide conditions that always need to be checked before the action is triggered. The difference between the evalCriteria  specified by an <action> resource and the one specified by a  <dependency> resource is that the former applies to the subject resource and triggers an evaluation, while the latter applies to other resources which provide conditions used in evaluation.
The <dependency> resource shall contain the child resources specified in table 9.6.62-1. 
Table 9.6.62-1: Child resources of <dependency> resource

	Child Resources of <action>
	Child Resource Type
	Multiplicity
	Description
	<dependencyAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	See clause 9.6.8
	<subscription>

	[variable]
	<transaction>
	0..n
	See clause 9.6.48
	<transaction>


The <dependency> resource shall contain the attributes specified in table 9.6.62-2.

Table 9.6.62-2: Attributes of <dependency> resource

	Attributes of 
<action>
	Multiplicity
	RW/

RO/

WO
	Description
	<dependencyAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3. 
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3. If no accessControlPolicyIDs value is configured, the accessControlPolicyIDs of the parent resource shall be applied for privilege checking.
	MA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.
	NA

	
	
	
	
	

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announceSyncType
	0..1
	RW
	See clause 9.6.1.3.
	MA

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	OA

	creator
	0..1
	RO
	See clause 9.6.1.3.
	NA

	owner
	0..1
	RW
	See clause 9.6.1.3.
	NA

	logic
	1
	RW
	Indicates if the dependency is SUFFICIENT or NECESSARY. The operand of the related parent <action> resource needs to match:

At least one of the SUFFICIENT dependencies OR
All the NECESSARY dependencies
	OA

	evalCriteria
	1
	RW
	Attribute providing conditions determining if the dependency matches the criteria.

The evalCriteria attribute in conjunction with the dependentResource attribute forms the dependency to be evaluated. See further description in table 9.6.61-3.
	OA

	dependentResourceID
	1
	RW
	The resource identifier of the resource for which the evalCriteria is evaluated for the dependency.
	MA


-----------------------End of change 1-------------------------------------------

-----------------------Start of change 2-------------------------------------------

10.2.21
Action Triggering
10.2.21.1
Introduction

This clause describes the procedure for managing oneM2M action triggering via the <action> and <dependency> resources.
A oneM2M <action> resource is created whenever an Originator desires a primitive to be sent in response to the detection of a oneM2M event. An event has a subject resource associated with it – a change on this subject resource causes the Hosting CSE to conditionally trigger the procedure as outlined in 10.2.21.2. This is referred to as “action triggering”. The subject resource is identified by the subjectResourceID attribute of the <action> resource and the evalCriteria attribute of the <action> resource determines if an action is conditionally triggered. Collectively, this combination is known as the event expression and the event is the primary event when it is triggered. 

When an <action> resource is created, the Hosting CSE checks the evalMode attribute to see if an event is enabled for monitoring. The evalMode attribute has one of four valid values: off, once, periodic, or continuous. If evalMode is off, then no event is being monitored by the Hosting CSE. For all other values, the Hosting CSE will begin monitor events . 

When evalMode is once, the Hosting CSE will immediately enable monitoring the event and will only allow the primary event to trigger once. After the event triggers, the Hosting CSE will disable further monitoring. 

When evalMode is either periodic or continuous, the Hosting CSE will also evaluate the evalControlParam attribute to determine how to monitor the event. For periodic evalMode, the evalControlParam attribute determines the periodicity of monitoring the event. The Hosting CSE will start monitoring the event at the indicated periodicity and only allow the event to trigger once within the indicated period. For continuous evalMode, the evalControlParam attribute determines the number of times the Hosting CSE should trigger an event. When in this mode, the Hosting CSE resumes monitoring for the occurrence of the next event upon the triggering of a prior event; hence, there is no lapse in monitoring.

To handle more complex events, one or more  <dependency> resources  may be created as a child resources of the <action> resource. Within the <dependency> resource, the dependentResourceID attribute identifies the resource that the event further depends on. The evalCriteria attribute of the <dependency> resource determines whether the dependency condition is met. The logic attribute determines whether the dependency condition is SUFFICIENT or NECCESARY to the action triggering. Finally, the evalPriority attribute of the <action> resource determines the priorities to the dependency conditions to be applied when evaluating if the action or operation should be triggered based on the primary event. The dependency conditions shall be evaluated by the Hosting CSE in their evalPriority priority order. 

Once a Hosting CSE has determined that an event has triggered, it then uses the following attributes to create the  associated action : actionPrimitive, objectResourceID, and input. The actionPrimitive attribute provides the main content for the primitive that the Hosting CSE sends when the event is triggered. If present, the objectResourceID attribute is used to derive the To and Resource Type parameters which are overwritten in the primitive to be sent. If present, the input attribute is used to derive Content parameter which is overwritten in the primitive to be sent. If these attributes are not present, the primitive sent maintains the parameters provided in the actionPrimitive.
Both the outputResourceID and actionResult attributes of the <action> resource are used by the Hosting CSE to store the response primitive associated with the actionPrimitive. The Hosting CSE shall store the response primitive in the actionResult attribute. If the outputResourceID attribute is configured the Hosting CSE shall also store the response primitive in the resource referenced by the outputResourceID attribute. .  

10.2.21.2
Action Triggering Procedure
This clause describes the procedure a Hosting CSE performs to manage the monitoring of events and, when they occur, the conditional triggering of actions and operations specified, as detailed by the following the steps:

Step 1:
Create <action> resource either as the child resource of a subject resource or elsewhere in the resource tree. The subject resource can be any of the resources defined in oneM2M and is indicated by the subjectResourceID attribute. One or more <dependency> resources may be created as child resources of the <action> resource.

Changes to the subject resource trigger the evaluation of the evalCriteria. 

Step 2:
The content of subject resource is updated 

Step 3:
The Hosting CSE gets the updated result and evaluates if the updated subject resource, and if it matches the criteria defined in the evalCriteria attribute of the <action> resource, the primary event is considered triggered. If the subject resource does not match the criteria defined in the evalCriteria attribute of the <action> resource, the Hosting CSE returns to step 2, waiting for further subject resource updates.

Step 4:
After a primary event is triggered in step 3, if there is at least one <dependency> child resource of the <action> resource, the Hosting CSE performs the following step for each <dependency> child resource(s) in the order provided in the evalPriority attribute, or in an order based on local policy if the attribute is missing. 
For each of the <dependency> child resources, the Hosting CSE uses the evalCriteria attribute and the logic attribute values provided in the current <dependency> resource. The Hosting CSE retrieves the dependent resource specified by the dependentResourceID attribute, evaluates it against the criteria defined in the evalCriteria attribute to check if the dependency is met.

If the dependency is met (i.e. the resource identified by dependentResourceID meets the criteria specified by evalCriteria):
· if the logic attribute is of value SUFFICIENT, the Hosting CSE proceeds to step 5. 

· if the logic attribute is of value NECESSARY, the hosting CSE repeats step 4 for the next <dependency> child resource. 
If the dependency is not met (i.e. the resource identified by dependentResourceID does not meet the criteria specified by evalCriteria), the hosting CSE repeats step 4 for the next <dependency> child resource.  
Step 5:
The Hosting CSE retrieves the input resource if the input attribute of the <action> resource is a resourceID.



NOTE: The procedure outlined in step 4 means that step 5 is reached when, after the primary event is triggered, either:
· the SUFFICIENT dependency with the highest evalPriority priority is met; OR

· all the NECCESARY dependencies are met.

Step 6:
The Hosting CSE composes the request primitive for the object resource for triggering the action by populating it with the content of the actionPrimitive attribute. 

If the objectResource attribute is present, the Hosting CSE determines its type (e.g. by performing a retrieve operation). The Hosting CSE overwrites the To and Resource Type parameters of the primitive to be sent with the values determined from objectResourceID. 
If the input attribute is present and is a string, the Hosting CSE overwrites the Content parameter of the primitive to be sent with the string. If the input attribute is present and is a resource identifier, the Hosting CSE retrieves the resource and overwrites the Content parameter of the primitive to be sent with the retrieved resource representation. If the input attribute is present and is a URI of a resource attribute , the Hosting CSE retrieves the resource attribute and overwrites the Content parameter of the primitive to be sent with the value of the given resource attribute. If the input attribute is not present, the Content parameter of the primitive to be sent remains populated as indicated by the actionPrimitive attribute.
Step 7:
The Hosting CSE sends the composed primitive request to the object resource. 
Step 8:
After receiving the response of the request from step 7, the Hosting CSE stores the response primitive in the actionResult attribute.  If the outputResourceID attribute of the <action> resource is set, the Hosting CSE  also stores the response primitive in the resource identified by outputResourceID. 
-----------------------End of change 2-------------------------------------------

-----------------------Start of change 3-------------------------------------------

9.6.1.1
Resource Type Summary

Table 9.6.1.1-1 introduces the normal and virtual resource types and their related child or parent resource types. Details of each resource type follow in the remainder of this clause.

Table 9.6.1.1-1 lists each specified ordinary – i.e. not announced – resource type. An addition of suffix "Annc" to the respective resource type identifier indicates the associated announced resource type. Resource types that can occur as child resources of announced resources are summarized in Table 9.6.26.1-1 "Announced Resource Types".
Among the resource types listed in Table 9.6.1.1-1, the following are termed "Content Sharing Resources" in oneM2M Specifications for the purpose of referring to any of those resource types:

· container;

· contentInstance;

· flexContainer;
· flexContainerInstance;
· timeSeries;
· timeSeriesInstance.

Table 9.6.1.1-1: Resource Types 

	Resource Type
	Short Description
	Child Resource Types
	Parent Resource Types
	Clause

	…
	…
	…
	…
	…

	action
	Specifies the action(s) that is performed whenever an event is triggered at the <dependency> resource
	subscription, transaction, dependency
	CSEBase, remoteCSE, node, AE, container, flexContainer, group, timeSeries, transaction, state
	9.6.61

	dependency
	Specifies the condition(s) of a monitored event which triggers the operation(s) specified by the <action> resource
	subscription, transaction 
	action
	9.6.62

	…
	…
	…
	…
	…


-----------------------End of change 3-------------------------------------------
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