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Introduction

This contribution proposes possible solution to support transaction mechanism to oneM2M. To apply transactions to oneM2M system, a CSE should provide transaction management instead of applications. A transaction consists one or more tasks and they can be different tasks per target.
The following can be flexible for decision:

· They way of setting transaction timer is now using the Operation Execution Time parameter, it can be also suggested by the Originator the attribute value given in the request rather than using the parameter. In this case, the transactionTimer of <transactionMgmt> resource should be “RW”.
· Names of porposed resources can be modified. E.g. transactionMgmt to transaction, while transaction becomes transactionTask. 
· create <transaction> resource as a child of targeted resource, or create the resource anywhere with the link to the targeted resource.
Aside from this technical CR, we suggest to re-structure clause 8.1 to have difrerent candidate solutions. Existing 8.1.1, 8.1.2 and 8.1.3 are the one solution so it may be packed into 8.1.1 “Solution 1”. Group discussion/disission is required on this.
-----------------------Start of input 1-------------------------------------------

8.1.x Transaction procedure

8.1.x.1 Overview

A CSE as a platform to applications provides transaction management service. The transaction management service consists of checking if the transactions can be performed on the targeted resources, handling transactions on targets when any of the targeted transactions cannot be performed, commit transactions after the confirmation by explicit command or timer based commnd.

As the overall scenario, an Originator creates <transactionMgmt> resource on a CSE. This resource is the transaction management configuration having individual transaction tasks targeting multiple resources. Note that oneM2M transaction is of course resource manipulation. Therefore an individual/sub transaction represented as <transaction> resource is a oneM2M request primitive. 

When the <transactionMgmt> resource is created, the <transactionMgmt> resource Hosting CSE will send <transaction> create reuqest(s) to targeted resource(s). When it can be executed, the <transaction> resource will be created and that confirmation will be sent back to the <transactionMgmt> resource Hosting CSE.

Each transaction for a request primitive can be executed by the timer or explicit command. When the request transaction is successfully performed, the <transaction> resource Hosting CSE will send the result via a Notify request to the <transactionMgmt> resource Hosting CSE or to the Originator of <transactionMgmt> resource creation. 
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Figure 8.1.x.1-1: Transaction configuration
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Figure 8.1.x.1-2: Transaction commit result delivery
8.1.x.2
<transactionMgmt> resource

An <transactionMgmt> resource represents one or more oneM2M primitive transaction(s) managed by the Hosting CSE to the targeted resources. An Originator creates a <transactionMgmt> resource having targets and associated request primitives. Different transaction targets may share the same primitive to be executed. When the <trasactionMgmt> resource is created, the <trasactionMgmt> resource Hosting CSE shall create <transaction> resource(s) as a child of the targeted resource(s). The target resource may be hosted by the other CSE. 

The <transactionMgmt> resource Hosting CSE performs transaction management (e.g. Init, Confirmed, Commit, Commited, Abort and Aborted) instread of the Originator by handling <transaction> resources that are created by itself. 

A <transactionMgmt> resource includes creator, timer, transaction status, error handling method, transaction managmenet method, primitives and associated targets. When the creator attribute is configured, the Hosting CSE shall send a Notify request for updates of the transactionStatus attribute shall be notified to the creator. The transactionTimer attribute can be set as Operation Execution Time parameter value, if provided. The transactionStatus attribute represents the status of associated transaction tasks. When any of the <transaction> resource creation gets failed, the all transactions can be aborted depending on the uncommitableTransactionHandling attribute. When all the <transaction> resource creation were successfully created, then the Hosting CSE shall update the transactionStatus of <transaction> reseources as “Confirmed”. When the request primitives of all transaction tasks get executed successfully, the <transactionMgmt> resource can be automatically deleted depending on the transactionMgmtHandling attribute. The requestPrimitives attribute contains primitive messages with associated target resources. Also, the resultAggregation attribute is configured as “Aggregate”, the Hosting CSE shall include transactionInitiator attribute of <transaction> resource create message as the same value of the creator of this <transactionMgmt> resource.
The <transactionMgmt> resource shall contain the child resources specified in table 8.1.x.2-1.

Table 8.1.x.2-1: Child resources of <transactionMgmt> resource

	Child Resources of <transactionMgmt>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<subscription>
	0..n
	See clause 9.6.x


The <transactionMgmt> resource shall contain the attributes specified in table 8.1.x.2-2.

Table 8.1.x.2-2: Attributes of <transactionMgmt> resource

	Attributes of 
<transactionMgmt>
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType 
	1
	RO
	See clause 9.6.1.3[i.2]

	resourceID
	1
	RO
	See clause 9.6.1.3[i.2].

	resourceName
	1
	WO
	See clause 9.6.1.3[i.2]

	expirationTime
	1
	WO
	See clause 9.6.1.3[i.2] The value of the expirationTime is chosen by the Transaction Timeout paramter associated with transaction request message.

	parentID
	1
	RO
	See clause 9.6.1.3[i.2]

	creationTime
	1
	RO
	See clause 9.6.1.3[i.2]

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3[i.2]

	accessControlPolicyIDs
	0..1 (L)
	RO
	See clause 9.6.1.3[i.2]

	labels
	0..1 (L)
	RO
	See clause 9.6.1.3[i.2]

	creator
	1
	WO
	This indicates the creator, which is the initiator of the entire transactions, of this <transactionMgmt> resource.

	transactionTimer
	0..1
	RO
	When the <transactionMgmt> create request contains Operation Execution Time parameter, its value shall be set to this attribute. Then this value shall be sent as Operation Execution Time parameter to create <transaction> resource implicitly.

If this is not set, then the transactions shall be committed by update of the transacctionStatus attribute to “Commit”.

	transactionStatus
	1
	RW
	This attribute contains the status of associated transactions (e.g. Init, Confirmed, Commit, Commited, Abort and Aborted). Except the Hosting CSE, only the creator is allowed to update this attribute as “Commit” value to commit associated transactions.

	uncommitableTransactionHandling
	0..1
	RW
	This attribute represents how to handle <transaction> resources when any of the associated transactions cannot be commited (E.g. Abort, Retry). If it is not set, the default action is “Abort”. When the Hosting CSE aborts the <transactionMgmt> resource, it shall send a notification to the creator.

	transactionMgmtHandling
	0..1
	RW
	This attribute represents how to handle this <transactionManagement> resource after the successful commit of the whole transactions. (E.g. Delete, Remain). If it is not set, the default action is “Delete”.

	requestPrimitives
	0..n
	WO
	This attribute contains request primitive messages and associated target resources.

	resultAggregation
	0..1
	RW
	This attribute represents whether the <transactionMgmt> resource Hosting CSE aggregates the results of individual transaction execution results or not. If it is not set, the default action is “Aggregate”


8.1.x.3
<transaction> resource

An <transaction> resource could be a child resource of any resource, except virtual resources, which is the transaction target. A <transaction> Create request shall only be originated by a CSE that hosts associated <transactionMgmt> resource. An AE is not allowed to initiate this request.

When a CSE receives an <transaction> resource create request which targets the transaction target resource, the CSE shall check if the request can be successfully performed or now. If yes, the CSE shall create the <transaction> resource as a child of the target resource. Otherwise, the CSE shall not create the <transaction> resource. 

A request primitive in a <transaction> resource shall be executed when it has the transactionTimer attribute, or by the explicit commit command. This transaction task shall only be performed when the transactionStatus attribute is “Confirmed”. The commit command is represented as the <transaction> update request that modifies the transactionStatus attribute into “Commit” value. When the transaction is successfully performed, the transactionStatus attribute shall be updated as “Commited” by the Hosting CSE. 

A <transaction> delete request shall abort the transaction for the parent/target resource. A <transaction> resource deletion by other primitives (e.g. grand parent resource deletion) shall abort the transaction if commit was timer based.

When the transaction is performed, the execution result of the requestPrimitive shall be delivered in a Notify request to the <transactionMgmt> resource Hosting CSE, unless the <transaction> resource has the transactionInitiator attribute. If the transactionInitiator attribute is set, then the Notify request shall be sent to the transactionInitiator.
The <transaction> resource shall contain the child resources specified in table 8.1.x.3-1.

Table 8.1.x.3-1: Child resources of <transaction> resource

	Child Resources of <transaction>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<subscription>
	0..n
	See clause 9.6.x


The <transaction> resource shall contain the attributes specified in table 8.1.x.3-2.

Table 8.1.x.3-2: Attributes of <transaction> resource

	Attributes of 
<delivery>
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType 
	1
	RO
	See clause 9.6.1.3[i.2]

	resourceID
	1
	RO
	See clause 9.6.1.3[i.2].

	resourceName
	1
	WO
	See clause 9.6.1.3[i.2]

	expirationTime
	1
	WO
	See clause 9.6.1.3[i.2] The value of the expirationTime is chosen by the Transaction Timeout paramter associated with transaction request message.

	parentID
	1
	RO
	See clause 9.6.1.3[i.2]

	creationTime
	1
	RO
	See clause 9.6.1.3[i.2]

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3[i.2]

	accessControlPolicyIDs
	0..1 (L)
	RO
	See clause 9.6.1.3[i.2]

	labels
	0..1 (L)
	RO
	See clause 9.6.1.3[i.2]

	creator
	1
	WO
	This indicates the creator of this <transaction> resource.

	transactionID
	1
	WO
	This indicates the resource identifier of the associated <transactionMgmt> resource.

	transactionStatus
	1
	RW
	This attribute contains the status of this transaction (e.g. Init, Confirmed, Commit, Commited). 

When this resource gets created, this value is set to “Init”

Except the Hosting CSE, only the creator is allowed to update this attribute as “Commit” value to commit this transaction.

	requestPrimitive
	1
	WO
	This attribute contains the request primitive to be excuted on the parent resource.

	transactionInitiator
	0..1
	WO
	This attribute contains the entity identifier who created the associated <transactionMgmt> resource. If it is not set, the result of the excuted request as a Notify request shall be sent to the <transactionMgmt> resource Hosting CSE. Otherwise, the notification shall be sent to the transactionInitiator.


-----------------------End of input 1---------------------------------------------

© 2017 oneM2M Partners






















Page 1 (of 2)

AE
CSE
CSE
CSE
…
Create <transactionMgmt> resource
OK
OK
OK
Create <transaction> resource
Create <transaction> resource
Update transaction status



AE
CSE
CSE
CSE
…
Notify result
Notify aggregated results
Transaction 
commit
Transaction 
commit
Notify result



