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Introduction
This CR proposes new resource type(s) for ML dataset support feature for oneM2M platform. This topic has been discussed in the SDS WG with “SDS-2022-0072-discussion_on_AI_ML_dataset_support” at SDS#54 meeting.
In the contribution 0072, there was a suggestion to use one dataset policy resource for training dataset and inference data generation. The original proposal for traning dataset preparation was to retrieve historical data for multiple data sharing resources with virtual resource. In this CR, there is one common resource for training dataset and inference data preparation by the oneM2M platform.
Similar to the <locationPolicy> resource, when <mlDatasetPolicy> resource is created, the dataset is stored in a separate resource by the platform. We may use exising <container> and <contentInstance> resources as generic data sharing resources. However, to store some meta information about dataset, it is suggested to have a new resource types which extends container and contentInstance resource types, which is similar justification as timeSeries and timeSeriesInstance resource types.
In the first version of this contribution, resource type definitions are proposed. When they get more agreeable, other clauses (e.g. parent-child relationship in clause 9, CRUD procedures in clause 10) will be added in the upcoming revisions.
********** Start of change 1 **********

9.6.x
Resource Type mlDatasetPolicy
The <mlDatasetPolicy> resource represents a policy to create a machine learning dataset with the data from other data sharing resources. This is used to create training datasets with historical data for building machine learning models. When dataset preparation is done, the CSE creates <dataset> and <datasetFragment> resources to store the dataset. Then data scientists fetch, process the dataset and train models. After that, for newly created resources, inference input data is created and stored the by CSE with the policies. Newly created inference input data can be retrieved or notified with subscription to the machine leaerning applications which deploys the trained models. 
Table 9.6.x-1: Child resources of <mlDatasetPolicy> resource

	Child Resources of <timeSeries>
	Child Resource Type
	Multiplicity
	Description
	<timeSeriesAnnc> Child Resource Types

	[variable]
	<semanticDescriptor>
	0..n
	See clause 9.6.30
	<semanticDescriptor>, <semanticDescriptorAnnc>

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


The <mlDatasetPolicy> resource shall contain the attributes specified in table 9.6.36-2.

Table 9.6.x-2: Attributes of <mlDatasetPolicy> resource

	Attributes of 
<mlDatasetPolicy>
	Multiplicity
	RW/

RO/

WO
	Description
	<mlDatasetPolicyAnnc> 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
	0..1
	RO
	 See clause 9.6.1.3.
	NA

	holder
	0..1
	RW
	See clause 9.6.1.3.
	NA

	sourceResourceIDs
	1(L)
	WO
	The resource IDs which builds a dataset
When the target resource is a <container> resource, content attribute of the children <contentInstance> resouces get included in the dataset.

When the target resource is a <timeSeries> resource, content attribute of the cchildren <timeSeriesInstance> resouces get included in the dataset.

When the target resource is a <flexContainer> resource, custom attributes of the children <flexContainerInstance> resouces get included in the dataset.
	OA

	datasetStartTime
	0..1
	WO
	The timestamp filter as the start time of source data resources. creationTime or dataGenerationTime depending on the source resource type, gets filtered.
If datasetStartTime and datasetEndTime both are not provided, then all data instanes of source resources get included in the dataset.
	OA

	datasetEndTime
	0..1
	WO
	The timestamp filter as the end time of source data resources. creationTime or dataGenerationTime depending on the source resource type, gets filtered.

If datasetStartTime and datasetEndTime both are not provided, then all data instanes of source resources get included in the dataset.
	OA

	
timeCorrelationStartTime
	0..1
	WO
	When more than one data from source resources get batched as one, this timestamp indicates the start time of each recurring windows.
	OA

	
timeCorrelationDuration
	0..1
	WO
	This indicates duration for each data batch window.
	OA

	nullValuePolicy
	0..1
	WO
	This indicates null(empty) value handling policy (e.g. leave as null, fill with last-known values) for the created dataset.
	OA

	datasetFormat
	1
	WO
	The serialization format of the dataset. (e.g. CSV)
	OA

	historicalDatasetID
	0..1
	RO
	The ID of the <dataset> resource for a training dataset which gets generated with existing source resources (i.e. historical data) referred by the sourceResourceIDs attribute.
	OA

	numberOfRowsForHistoricalDataset
	0..1
	WO
	The number of data fragment of the dataset is stored in a single <datasetFragment> resource.
Default is all.
	OA

	numberOfRowsForLiveDataset
	0..1
	WO
	The number of data fragment of the dataset is stored in a single <datasetFragment> resource.

Default is 1(one).
	OA

	liveDatasetID
	0..1
	RO
	The ID of the <dataset> resource for a dataset which gets generated with newly created source resources after creation of the <mlDatasetPolicy> resource. When the is numberOfDataForInference set, a separate <dataset> resource gets created for newly created source resources.
	OA


********** End of change 1 **********

********** Start of change 2 **********

9.6.x
Resource Type dataset
The <dataset> resource represents a container for a dataset. This is created by a CSE when <mlDatasetPolicy> resource is created. When it is created, the links are stored in trainingDatasetID and  infefenceInputDataID in the <mlDatasetPolicy> resource, and mlDatasetPolicyID attribute in the <dataset> resource. 
The <dataset> resource works similar to <container> resource, but has additional attributes to have dataset related aspects. This supports <latest> and <oldest> resources. The dataset is fragmented and stored in each child <datasetFragment> resource.
Table 9.6.y-1: Child resources of <dataset> resource
	Child Resources of <dataset>
	Child Resource Type
	Multiplicity
	Description
	<dataset> Child Resource Types

	[variable]
	<semanticDescriptor>
	0..n
	See clause 9.6.30
	<semanticDescriptor>, <semanticDescriptorAnnc>

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

	la
	<latest>
	1
	This virual resource refers the latest <datasetFragment> resource.
	None

	ol
	<oldest>
	1
	This virual resource refers the oldest <datasetFragment> resource.
	None

	[variable]
	<datasetFragment>
	0..n
	See clause 9.6.z
	<datasetFragmentAnnc>


The <dataset> resource shall contain the attributes specified in table 9.6.y-2.

Table 9.6.y-2: Attributes of <dataset> resource

	Attributes of 
<dataset>
	Multiplicity
	RW/

RO/

WO
	Description
	<datasetAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	RO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	RO
	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
	0..1
	RO
	See clause 9.6.1.3.
	NA

	holder
	0..1
	RW
	See clause 9.6.1.3.
	NA

	location
	0..1
	RW
	See clause 9.6.1.3.
	OA

	mlDatasetPolicyID
	1
	RO
	The ID of the <mlDatasetPolicyID> resource which generated this <dataset> resource.
	OA

	listOfFeatures
	1
	RO
	The list of dataset feature names.
	OA


9.6.z
Resource Type datasetFragment
The <datasetInstance> resource represents a fragment of a dataset. A whole dataset is split into the number of data items which is configured in the corresponding <mlDatasetPolicy> resource of the parent <dataset> resource.
The <datasetFragment> resource shall contain the attributes specified in table 9.6.z-1.

Table 9.6.z-1: Attributes of <datasetFragment> resource

	Attributes of <datasetFragment>
	Multiplicity
	RW/

RO/

WO
	Description
	<datasetFragmentAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	RO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

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

	creationTime
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	WO
	See clause 9.6.1.3.
	NA

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

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

	announceSyncType
	0..1
	RW
	See clause 9.6.1.3.
	MA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.
	NA

	datasetInstanceStartTime 
	1 
	RO 
	The oldest timestamp among the data in the dataset attribute.
	OA 

	datasetInstanceEndTime
	1 
	RO 
	The latest timestamp among the data in the dataset attribute.
	OA 

	numberOfData
	1
	RO
	The number of data in the dataset attribute.
	OA

	dataset
	1
	RO
	The dataset or dataset fragment generated by the <mlDatasetPolicy> resource, referred by mlDatasetPolicyID of the parent <dataset> resource.
	OA

	datasetFormat
	1
	RO
	The serialization format of the dataset. (e.g. CSV)
	OA


********** End of change 2 **********
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