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Introduction
In this contribution, a new approach for design princible of the information model and definition of specific information models is introduced. 
-----------------------Start of change 1-------------------------------------------

5.2
Design Principle of Abstract Information Model

5.2.2
Design Principle: Approach 2
The differences from the approach 1 are as follows: 
· The approach 2 defines ‘Service’ that may have one or more characteristic(s). 
· The approach 2 does not categorize ‘Characteristic’, but ‘Service’ into common, shared and device-specific.
The concept of ‘Service’ is similar to the AllJoyn concept of ‘Interface’, the HomeKit concept of ‘Service’ and the SDT concept of ‘ModuleClasses’. This would help to increase modularity for functions and  thus enhance resource efficiency.
Design principles of the abstract information model are as follows:
· Each device type has the abstract information model of its own.

· Home appliances shall be composed of one or more service(s).
· Services is categorized into three types (common, shared and device-specific)
· Common services are needed to avoid duplicating the description.
· Shared services are needed to enhance the resource efficiency by re-using it.
· Device-specific services are needed to support specific functions for specific devices.
· A service is composed of one or more pre-defined characteristic(s).
· A characteristic can be used to represent either an attribute or a behavior. 
(Note that when a characteristic represents a behaviour, a service can be operated by just updating the characteristic)
The abstract information model structure based on the design principles above is illustrated in the figure 5.2.2-1
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Figure 5.2.2-1: Abstract Information Model
-----------------------End of change 1---------------------------------------------

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

5.3
Definition of Specific Abstract Information Models
5.3.2
Abstract Information Model: Approach 2
This clause is based on the ‘Design principle: Approach 2’ (clause 5.2.2) and provides details on the ‘Service’, ‘Characteristic’, and ‘Device’ for the abstract information model of the home domain. The data type is defined in [i.7].
· Common Service
: This is the only service includes some common characteristics and/or functions that all home appliances must have.
: The objective of defining common service is to avoid duptlicating the description
Table 5.3.2-1: Common Service
	Characteristic Name
	Description

	deviceFirmwareVersion
	Firmware version

	deviceFirmwareID
	Firmware ID

	deviceType
	Device type. Each device type is defined as follows:

· 101: refrigerator
· 201: washer
· 301: oven
· 401: airconditioner
· 501: robot cleaner
· 601: smart meter

	deviceAliasName
	Device alias name

	deviceSubModelName
	Device sub-model name

	nation
	Nation code

	deviceModelName
	Device model name

	deviceID
	Device ID

	powerStatus
	Power status of the device. Power status is defined as follows:

· 0: off

· 1: on

	representedPower
	Instantaneous power consumption of the device

	usedEnergy
	Cumulative energy consumption of the device

	manufacturerBrand
	Brand name


· Shared Services
: Some kinds of home appliance devices may use this services or not.
: The objective of defining shared services is to avoid duplicating the description and maximize the efficiency in terms of modularity.
Table 5.3.2-2: Shared Service: Timer
	Characteristic Name
	Description

	currentTime
	Current time

	targetTimetoStart
	The time when the device is expected to start its operation

	targetTimetoStop
	The time when the device is expected to stop its operation

	targetDuration
	Target duration of the operation


Table 5.3.2-3: Shared Service: Control
	Characteristic Name
	Description

	operationState
	Current operational state

0: off, 1: idle, 2: working, 3: paused


· Device-specific Services
: This services is defined, if necessary, in specific device information models.
5.3.2.1 Washer
Table 5.3.2.1-1: Abstract Information Model of Washer
	Service
Type
	Characteristic
Name
	Data Type
	Value
	Permission
	Description

	Common
	deviceFirmwareID
	xs:string
	-
	RO
	See table 5.3.2-1

	Common
	deviceFirmware

Version
	xs:string
	-
	RO
	See table 5.3.2-1

	Common
	deviceType
	xs:positiveInteger
	-
	RO
	See table 5.3.2-1

	Common
	deviceAlias
Name
	xs:positiveInteger
	-
	RO
	See table 5.3.2-1

	Common
	deviceSub
ModelName
	xs:string
	-
	RO
	See table 5.3.2-1

	Common
	nation
	xs:string
	-
	RO
	See table 5.3.2-1

	Common
	deviceModel
Name
	 xs:string
	-
	RO
	See table 5.3.2-1

	Common
	deviceID
	xs:string
	-
	RO
	See table 5.3.2-1

	Common
	powerStatus
	xs:boolean
	-
	RW
	See table 5.3.2-1

	Common
	representedPower
	xs:double
	-
	RO
	See table 5.3.2-1

	Common
	usedEnergy
	xs:double
	-
	RO
	See table 5.3.2-1

	Common
	manufacturer brand
	xs:string
	-
	RO
	See table 5.3.2-1

	Shared_Timer
	currentTime
	xs:positiveInteger
	-
	RO
	See table 5.3.2-2

	Shared_Timer
	targetTimetoStart
	xs:positiveInteger
	-
	RW
	See table 5.3.2-2

	Shared_Timer
	targetTimetoStop
	xs:positiveInteger
	-
	RW
	See table 5.3.2-2

	Shared_Timer
	targetDuration
	xs:positiveInteger
	-
	RW
	See table 5.3.2-2

	Shared_Control
	operationState
	xs:positiveInteger
	-
	RW
	See table 5.3.2-3

	Device-specific
Washer function
	totalTime
	xs:string
	-
	RO
	Remain time + Reserve time (HHMM)

	Device-specific
Washer function
	remainTime
	xs:string
	-
	RO
	Remain time (HHMM)

	Device-specific
Washer function
	reserveTime
	xs:string
	-
	RO
	Reserve time (HHMM)

	Device-specific
Washer function
	waterLevel
	xs:positiveInteger
	-
	RW
	Level of water for a washer device

	Device-specific
Washer function
	spinLevel
	xs:positiveInteger
	-
	RW
	Level of spin for a washer device


-----------------------End of change 2---------------------------------------------
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