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Start of First change
7.G	ML Inference emulation Information Model

7.G.1	Class diagram
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class ManagedEntity <<ProxyClass>>
class MLInferenceEmulator  <<InformationObjectClass>>
class MLInferenceEmulationJob << InformationObjectClass >>
class MLEntity << InformationObjectClass >>
class MLInferenceEmulationRequest << InformationObjectClass >>
class MLInferenceEmulationReport<<dataType>>

ManagedEntity "1" *-- "*" MLInferenceEmulator: <<names>>
MLInferenceEmulator "1" -l-> "*" MLEntity: <<names>>
MLInferenceEmulator "1" *-- "*" MLInferenceEmulationJob: <<names>>
MLEntity "1" -d-> "1" MLInferenceEmulationRequest
MLInferenceEmulator "1" *-- "*" MLInferenceEmulationRequest: <<names>>
MLInferenceEmulationRequest "1" -r-> "1" MLInferenceEmulationJob 

MLEntity "1" --> "1" MLInferenceEmulationJob
MLInferenceEmulationJob "*" -r-> "*" MLInferenceEmulationReport
MLInferenceEmulator "*" *-- "*" MLInferenceEmulationReport: <<names>>

note left of ManagedEntity
  Represents the following IOCs:
    Subnetwork or 
    ManagedFunction or 
    ManagementFunction
  end note

@enduml
[image: Generated by PlantUML]
Figure 7.G.1.1-1: NRM fragment for ML inference emulation Control

7.G.1.2	Inheritance
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class Top <<InformationObjectClass>>
class ManagedFunction <<InformationObjectClass>>
class MLInferenceEmulator << InformationObjectClass >>
class MLInferenceEmulationJob << InformationObjectClass >>
class MLInferenceEmulationRequest << InformationObjectClass >>

ManagedFunction <|-- MLInferenceEmulator
Top <|-- MLInferenceEmulator
Top <|-- MLInferenceEmulationJob
Top <|-- MLInferenceEmulationRequest

@enduml
[bookmark: _Ref103700265][image: Generated by PlantUML]
Figure 7.G.1.2-1: ML inference emulation Inheritance Relations
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This IOC represents the properties of MLInferenceEmulator. 
Each MLInferenceEmulator is a managed object instantiable from the MLInferenceEmulator information object class and name-contained in either a Subnetwork, a ManagedFunction or a  ManagementFunction. The MLInferenceEmulator is a type of managedFunction, i.e. the MLInferenceEmulator is a subclass of and inherits the capabilities of a managedFunction
· The MLInferenceEmulator shall be associated with one or more MLEntitys. E.g., the MLEntitys associated with MLInferenceEmulator may be associated via a list of MLEntityIdentifers. The MLEntityIdentifers should specify the MLEntity and any specific version thereof e.g. as defined for the MLModel in NC322249
· The MLInferenceEmulator contains one or more MLInferenceEmulationJobs, where each MLInferenceEmulationJob is instantiated following or in response to a received request to create the MLInferenceEmulationJob ManagedObjectinstance (MOI). Alternatively, the MLInferenceEmulator may allow to instantiate one or more MLInferenceEmulationRequests and as such may name-contain one or more MLInferenceEmulationRequests
· MLInferenceEmulator should be associated with one or more MLInferenceEmulationReports generated for any one or more MLInferenceEmulationJobs.
· Each MLInferenceEmulator states the amount of resources consumed by ongoing MLInferenceEmulationJobs. Alternatively, this can be indicated by a percentage / amount of available resources (e.g. CPU 30% / 3 GB available ).

[bookmark: _Toc89153650][bookmark: _Toc89415409][bookmark: _Toc89415940][bookmark: _Toc89416356]7.G.2.1.2	Attributes
The MLInferenceEmulator IOC includes the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	MLEntitys
	CM
	T
	F
	F
	F

	MLInferenceEmulationJob
	M
	T
	F
	F
	F

	MLInferenceEmulationResourceState
	M
	T
	F
	F
	T

	MLInferenceEmulationRequest
	O
	T
	T
	F
	T

	MLInferenceEmulationReports
	O
	T
	F
	F
	F




7.G.2.2 	MLInferenceEmulationRequest <<IOC>>
7.G.2.2.1	Definition
This IOC represents the properties of MLInferenceEmulationRequest. 
For each request to undertake Inference emulation, a consumer may create a new MLInferenceEmulationRequest on the MLInferenceEmulator, i.e.,  MLInferenceEmulationRequest shall be an information object class that is instantiated for each request for Inference emulation
· Each MLInferenceEmulationRequest is associated to exactly one MLEntity 
· Each MLInferenceEmulationRequest may contain specific reporting requirements that define how the MLInferenceEmulator may report about the MLInferenceEmulationRequest or the associated MLInferenceEmulationJob. Such requirememts may e.g., include an reportingPeriod    
· The MLInferenceEmulationRequest may have a source to identify where its coming from and which may be used to prioritize among different MLInferenceEmulationRequests from different sources. The sources may for example be an enumeration defined for network functions, operator roles, or other functional differentiations.
· Each MLInferenceEmulationRequest may have a RequestStatus field that is used to track the status of the specific MLInferenceEmulationRequest or the associated MLInferenceEmulationJob. 
· The RequestStatus is written by the MLInferenceEmulator when there is a change in status of the Inference emulation progress. The RequestStatus is an enumeration with the following values:
· "Pending": Indicates that the  MLInferenceEmulationRequest has been received but no action has been taken thereof. When other actions are taken regarding the MLInferenceEmulationRequest, the RequestStatus changes to one of the following values.
· "Triggered": when a corresponding MLInferenceEmulationJob has been instantiated and is running
· "Suspended": the status when for one reason or another the MLInferenceEmulationRequest has been suspended by the MLInferenceEmulator or another authorized consumer, e.g. the operator.
· "Served": the status when an MLInferenceEmulationJob associated  to the specific MLInferenceEmulationRequest has run to completion.
· The reporting requirements contained in the MLInferenceEmulationRequest must be mapped to an existing MLInferenceEmulationJob instance or create a new instance as needed. 

7.G.2.2.2	Attributes
The MLInferenceEmulationRequest IOC includes the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	MLInferenceEmulationRequestID
	M
	T
	F
	F
	F

	MLEntity
	M
	T
	F
	F
	F

	MLinference
	M
	T
	F
	F
	F

	Source
	M
	T
	T
	F
	T

	RequestStatus
	M
	T
	T
	F
	T

	reportingPeriod  
	O
	T
	T
	F
	T



7.G.2.3	MLInferenceEmulationJob <<IOC>>
7.G.2.3.1	Definition
This IOC represents the properties of MLInferenceEmulationJob. 
For each MLEntity to be executed under Inference emulation, a MLInferenceEmulationJob is required. The MLInferenceEmulationJob may be instantiated for each MLEntity or may apply to multiple MLEntitys, i.e. the MLInferenceEmulationJob is associated with one or more MLEntitys. 
· MLInferenceEmulationJob can be instantiated directly by an authorized consumer. Alternatively,  MLInferenceEmulationJob can be instantiated by MLInferenceEmulator in response to a MLInferenceEmulationRequest instantiated directly by an authorized consumer. In this latter case, the MLInferenceEmulationJob shall be associated with one or more MLInferenceEmulationRequests. Correspondingly, the MLInferenceEmulationRequests and the MLInferenceEmulationJobs are conditionally mandatory in that at least one of them must be associated with an instance of MLInferenceEmulationJob.
· Each MLInferenceEmulationJob may have a status attribute used to indicate the level of success of the MLInferenceEmulationJob. For example, in the case where a MLInferenceEmulationJob is instantiated for exactly one MLEntity and one AI/MLinference, the status may reflect the status of the internal job (e.g. training) executed for that MLEntity.
· The MLInferenceEmulationJob may have a source to identify the entity which instantiated it and which may be used to prioritize among different MLInferenceEmulationJobs from different sources. The sources may for example be an enumeration defined for network functions, operator roles, or other functional differentiations.
· Each MLInferenceEmulationJob will have attributes specifying the ReportingPeriod   (e.g. periodically, after completion, etc.)
· The reporting requirements contained in the MLInferenceEmulationJob must be mapped to an existing MLInferenceEmulationJob instance or create a new instance as needed. 

The MLInferenceEmulationJob also represents the capability of compiling and delivering reports and notifications about MLInferenceEmulator or  its associated MLInferenceEmulationRequests, and MLInferenceEmulationJobs. The MLInferenceEmulator shall be associated with one or more instances of MLInferenceEmulationJob, 
· The MLInferenceEmulationJob may report on one or more MLInferenceEmulationRequests or one or more MLInferenceEmulationJobs 
· The MLInferenceEmulationJob should include a MLInferenceEmulationReportingMatrix that defines the frequencies at which report should be sent, the specific entities to which each report shall be sent at each time instant and the objects which shall be included in each report.

The MLInferenceEmulationJob shall be associated with one or more MLInferenceEmulationReports, 

7.G.2.3.2	Attributes
The MLInferenceEmulationJob IOC includes the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	MLInferenceEmulationJobID
	M
	T
	F
	F
	F

	MLEntityID
	M
	T
	F
	F
	F

	MLInferenceEmulationRequest
	O
	T
	T
	F
	T

	Source
	M
	T
	T
	F
	T

	ProgressStatus
	M
	T
	T
	F
	T

	reportingPeriod  
	O
	T
	T
	F
	T

	MLInferenceEmulationReports
	O
	T
	F
	F
	F




7.G.3	DataType definition
7.G.3.1 	MLInferenceEmulationReport << dataType >>
7.G.3.1.1	Definition
This dataType represents the properties of MLInferenceEmulationReport. 
· MLInferenceEmulator may generate one or more MLInferenceEmulationReports, 
· Each MLInferenceEmulationReport is associated to one or more MLEntitys. 
· All MLInferenceEmulationReports must be associated with the MLInferenceEmulationJob instance, i.e., the MLInferenceEmulationJob provides/instantiates reports about MLEntitys or about the MLInferenceEmulationJob that is associated with the MLEntitys for which inference emulation is requested and/or executed. It may also report on specific MLInferenceEmulationRequests.

7.G.3.1.2		Attributes
The MLInferenceEmulationReport includes the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	MLInferenceEmulationReportID
	M
	T
	F
	F
	F

	MLEntitys
	M
	T
	F
	F
	F

	Attributes related to role
	
	
	
	
	

	MLInferenceEmulationRequests
	O
	T
	F
	F
	F

	MLInferenceEmulationJobRef
	M
	T
	F
	F
	F




7.G.4	Attribute definitions
	Attribute Name
	Documentation and Allowed Values
	Properties

	MLEntitysList
	It indicates the list of ML enabled functions and models available at the MLInferenceEmulator function
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	MLInferenceEmulationJobID
	It indicates an identifier for a specific instantiated MLInferenceEmulationJob
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	MLEntityID
	It indicates an identifier for a specific MLEntity or MLEntity. It may include the version identifiers of any such MLEntity or MLEntity
	type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None 
isNullable: True

	Source
	
It indicates a managed object that initiates the request for MLInferenceEmulator
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	MLinference
	It indicates the AI/ML task needed to be executed in the ML inference emulator

Allowed values: Training, Validation, Testing, Inference
	type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	ProgressStatus
	It indicates the status of the MLInferenceEmulator process as evaluated by the MLInferenceEmulator function.
	type: DN (see TS 32.156 [12])
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None 
isNullable: True

	reportingPeriod  
	It defines how the MLInferenceEmulator may report about the MLInferenceEmulationRequest or the associated MLInferenceEmulationJob
	type: DN (see TS 32.156 [12])
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	MLInferenceEmulationReportingID
	It indicates an identifier for a specific MLInferenceEmulationJob instance
	type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: False

	MLInferenceEmulationReportID
	It indicates an identifier for a specific MLInferenceEmulator report
	type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: False

	emulatorResourceConsumption
	It indicates the amount of resources used by ongoing MLInferenceEmulationJobs, or the percentage / amount of available resources e.g. CPU
	type: string / integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: 0  
isNullable: False



End of Changes


image1.png
Subnetwork or
ManagedFunction or
ManagementFunction

Represents the following I0Cs

<ProgClasss
Managedentiy

1

lenamess

WLEntiy

[anformationobjectClass»| 2 <M1ames» 1 [informationobjectClasss|
e——H

MLinferenceEmulator

wames>  [enamess

«names

<informationObjectClasss
LinferenceEmulationRequest|

<informationObjectClasss|
WLinferenceEmulationJob|

<dataTypes
WLinferenceEmulationReport





image2.png
leinformationObjectClasss|
ManagedFunction

leinformationobjectClasss|
Top

leinformationobjectClasss|
MLinferenceEmulator

<informationObjectClasss|
WLinferenceEmulationJob|

<informationObjectClasss
LinferenceEmulationRequest|





