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Introduction
The contribution provides improvements for Solution H: dynamic service management based on feedback received.
-----------------------Start of change 1 -------------------------------------

1.1 Solution H: Dynamic Service Management

1.1.1 Solution Applicability

This solution applies to Key Issue 6: “Dynamic Service Instantiation”
1.1.2 Solution Description

1.1.2.1 Impacted Resources and Attributes

1.1.2.1.1 Overview



This solution defines a new <softwarePolicy> resource to complement the functionality of the existing [software] specialization of the <mgmtObj> resource. The functionality of the [software] specialization is left unchanged for backwards compatibility. The <softwarePolicy> resource provides additional functionality to enable an AE to offload software management operations to a Hosting CSE to perform on its behalf. For example, update a CSE’s software version. Using <softwarePolicy> resources, a Hosting CSE can be triggered to create and manage [software] specializations if/when needed to perform software management operations on behalf of AEs. Alternatively, AEs can create and manage [software] specializations themselves, without the use of <softwarePolicy> resources, to perform software management operations.

1.1.2.1.2 New resource type: <softwarePolicy>




	
	
	


	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	

	
	
	

	
	
	
	




	
	
	
	

	
	
	
	



	
	
	
	


	
	
	
	


The <softwarePolicy> resource provides policies and rules for the dynamic management of software by a Hosting CSE. A <softwarePolicy> resource is used to trigger a Hosting CSE to install/uninstall/activate/deactivate software via the creation and management of [software] specialization(s) by the Hosting CSE. An AE can create <softwarePolicy> resource(s) on a Hosting CSE to instruct the Hosting CSE to manage the software versions of its Registree CSEs (e.g. MN/ASN-CSEs) on the AE’s behalf. For example, a service provider (e.g. IN-AE) can create <softwarePolicy> resource(s) on a Hosting CSE (e.g. IN-CSE) to install and manage Edge/Fog services (e.g. Registree MN/ASN-CSEs of the IN-CSE).
Table 9.8.2.1.2‑1: Attributes of <softwarePolicy>
	Attributes
	Multiplicity
	RW/

RO/

WO
	Description

	version
	1
	RW
	The version of the software. The Hosting CSE copies the value of this attribute to the version attribute of the [software] specializations that it creates based on this <softwarePolicy>.

	name
	1
	RW
	The name of the software.  The Hosting CSE copies the value of this attribute to the name attribute of the [software] specializations that it creates based on this <softwarePolicy>.

	URL
	1
	RW
	The URL from which the software package can be downloaded. The Hosting CSE copies the value of this attribute to the URL attribute of the [software] specializations that it creates based on this <softwarePolicy>.

	softwareTargets
	0..1(L)
	RW
	A list of targets that the software management operation is to be performed upon.  Each entry in the list is specified as a resource identifier of a <node> resource corresponding to an entity targeted for software management operations by the Hosting CSE. The Hosting CSE targets the specified <node> resource(s) when creating [software] specializations.

	softwareTriggerCriteria
	0..1
	RW
	Defines the conditions/events that the Hosting CSE monitors to detect if/when to perform the specified software management operation.
This attribute consists of a subjectResourceID parameter and an evalCriteria parameter having the same format and definitions as those specified in the <action> resource defined in TS-0001 clause 9.6.61.

	softwareOperations
	0..1(L)
	RW
	Defines the software management operation to be performed by the Hosting CSE.    The Hosting CSE uses the value of this attribute to configure the install, uninstall, activate and deactivate attributes of the [software] specializations it creates based on this <softwarePolicy>.  The supported values include:
· INSTALL
· UNINSTALL
· ACTIVATE
· DEACTIVATE
· INSTALL and ACTIVATE


	softwareLinks
	0..1(L)
	RO
	A list of resource identifiers of the [software] specializations created by the Hosting CSE based on this <softwarePolicy>.

	softwareStatus
	0..1
	RO
	Defines the aggregated status of the [software] specialization(s) that are managed through this <softwarePolicy> resource. The supported values include:
PENDING – Hosting CSE has not yet been triggered to perform a software management operation based on this <softwarePolicy>. This is the default value when the <softwarePolicy> resource is created.
IN PROGRESS – Hosting CSE has created [software] specialization(s) on the desired targets, and management operation has not been performed yet.

INSTALLED – The software associated with this <softwarePolicy> has been installed, i.e. the installStatus attribute of each [software] specialization linked through this <softwarePolicy> has been set to “Installed”.

ACTIVATED – The software associated with this <softwarePolicy> has been activated, i.e. the activeStatus attribute of each [software] specialization linked through this <softwarePolicy> has been set to “Activated”. 
ERROR – The software management operation was triggered and initiated by the Hosting CSE but did not complete successfully.    




1.1.2.1.3 



	
	
	


	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	




1.1.2.1.4 


	
	
	


	

	
	
	
	

	
	
	
	

	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


1.1.2.2 Impacted Information Flows

1.1.2.2.1 Management Procedures 

· 

· 



The following figure shows the high-level flow for dynamic software management operations performed by a Hosting CSE (IN-CSE) on a Registree CSE (e.g.  An MN/ASN-CSE Edge/Fog Node) using the <softwarePolicy> resource.
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Step 0: The Registree CSE(s) hosted on Edge/Fog node(s) register to the Registrar CSE by creating <remoteCSE> resource(s). The nodeLink attribute of the Registree <remoteCSE> resource(s) is configured with the resource identifier of the <node> resource that is hosted on the Registree CSE(s).

Step 1: An Originator discovers/retrieves the <remoteCSE> resource(s) of the Registree CSE(s) to obtain the resource identifiers of the corresponding <node> resources.
Step 2: The Originator creates <softwarePolicy> resource(s) hosted on the Registrar CSE that the Registrar CSE uses to manage (on the Originator’s behalf) the software of the Registree CSE(s). The Originator configures the attributes of the <softwarePolicy> resource(s) to specify information about the software, the software operation to perform, the targeted nodes to perform the software operation on and trigger criteria to control if/when the Registrar CSE is to perform the software operation.  When a <softwarePolicy> resource is created, the Hosting CSE will set the softwareStatus attribute to PENDING.  The Hosting CSE will also check that the request to create the <softwarePolicy> does not conflict with any existing <softwarePolicy> resources. For example, two <softwarePolicy> resources are targeting the same node, have the same trigger conditions but different software versions.  
Optionally, the Originator can also create a <schedule> child resource of the <softwarePolicy> resource to define the time windows of when software management operations may be performed by the Registrar CSE once triggered.

Optionally, the Originator can also create a <subscription> child resource of the <softwarePolicy> resource to receive notifications if/when the Registrar CSE performs software management operations.
Step 3: The Registrar CSE monitors and detects that the softwareTriggerCriteria attribute of the <softwarePolicy> resource has been met. The Registrar CSE checks if a <schedule> child resource exists for the <softwarePolicy> resource and the defined time windows of the <schedule> child resource and detects that the triggered software management operation can be performed. Otherwise, the Registrar CSE buffers any triggered software management operations until the defined time windows allow the Registrar CSE to perform the operations.  When the Registrar CSE starts the software management operation, it updates softwareStatus to IN PROGRESS.

Step 4: The Registrar CSE identifies the target nodes to perform software management operations upon based on the softwareTargets attribute. 

Step 5: The Registrar CSE creates a child [software] specialization under each applicable <node> resource specified by the softwareTargets attribute and configures the attributes of the [software] specialization(s) (e.g. version, name, URL, install, uninstall, activate, deactivate, etc.) based on the corresponding attributes and values configured in the <softwarePolicy> resource. After the [software] specialization(s) are created, the Registrar CSE subscribes to the [software] specialization(s) to receive notifications for changes to the installStatus or activeStatus attributes of the [software] specialization(s).

NOTE: Before creating a [software] specialization on a targeted node, the Registrar CSE may check the version, name and URL attributes of the <softwarePolicy> resource to determine if the specified software is compatible with the targeted node.  If not compatible, the Registrar CSE may choose not to perform the software management operation on the targeted node.  The method used by the Registrar CSE to determine if the specified software is compatible with the targeted node is out of scope of the present document.   

Step 6: According to the softwareOperation specified by the <softwarePolicy> resource, the Registrar CSE performs management operations on a [software] specialization by performing an update on the [software] specialization following the create operation defined in Step 5.  The Registrar waits to receive notifications that the software management operations for each [software] specialization has completed, or a timeout occurs. 

Step 7: After the specified software management operations are performed, the Registrar CSE updates the softwareLinks attribute with the resource identifiers of the [software] specializations it created and the softwareStatus attribute to INSTALLED, ACTIVATED or ERROR based on the aggregated status it receives from each of the [software] specialization.  If an error is encountered for one or more [software] specialization, the Registrar CSE sets the softwareStatus attribute to ERROR.    

Step 8: If the <softwarePolicy> resource has a <subscription> child resource, the Registrar CSE generates notifications if the eventNotificationCriteria have been met based on the update of the <softwarePolicy> resource. 

----------------------- End of change 1 (new text) -------------------------------------
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