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1 Scope
The present document describes the oneM2M defined information model for home appliances, including the description of how it is mapped with other information models from external organizations. It also explains the ontology for the home domain information model.
2 
References
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the reference document (including any amendments) applies.
2.1 Normative references

The following referenced documents are necessary, partially or totally, for the application of the present document. Their use in the context of this TS is specified by the normative statements that are referring back to this clause
[1]
Home Gateway Initiative Smart Device Template.
NOTE:
Available at https://github.com/Homegateway/SmartDeviceTemplate/tree/7c890b69d9764e341ef1768c5a0e7d53a47cff5c.
[2]
Java coding rule.
[3]
oneM2M TS-0001: "Functional Architecture".
[4]
oneM2M TS-0004: “Service Layer Core Protocol Specification”

[5]
oneM2M TS-0005: ”Management Enablement (OMA)”.
[6]
ISO:80000-1: Quantities and units
NOTE:
Available at http://www.oracle.com/technetwork/java/codeconventions-135099.html.
[7]
Open Mobile AllianceTM: “OMA-ER-Device_WebAPIs-V1_0-20160419-C”.

NOTE:
Available at
[8]
Open Mobile AllianceTM: “OMA-TS-Blood_Pressure_Monitor_APIs-V1_0-20160419-C”.

NOTE:
Available at 
[9]
Open Mobile AllianceTM: “OMA-TS-Glucometer_APIs-V1_0-20160419-C”.
NOTE:
Available at 
[10]
Open Mobile AllianceTM: “OMA-TS-Heart_Rate_Monitor_APIs-V1_0-20160419-C”.
NOTE:
Available at 
[11]
Open Mobile AllianceTM: “OMA-TS-Pulse_Oximeter_APIs-V1_0-20160419-C”.
NOTE:
Available at 
[12]
Open Mobile AllianceTM: “OMA-TS-Thermometer_APIs-V1_0-20160419-C”.
NOTE:
Available at 
[13]
Open Mobile AllianceTM: “OMA-TS-Weight_Scale_Body_Composition_Analyzer_APIs-V1_0-20160419-C”.
NOTE:
Available at 
[14]
W3C Recommendation: “XML Schema Part 2: Datatypes”, 02 May 2001.
NOTE:
Available at http://www.w3.org/XML/Schema/.
[15]
NIST standard FIPS PUB 180-2
[16]
IETF RFC 4566: "SDP: Session Description Protocol". 
2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]
oneM2M Drafting Rules.
NOTE:
Available at http://www.onem2m.org/images/files/oneM2M-Drafting-Rules.pdf.
[i.2]
oneM2M TR-0017: "Home Domain Abstract Information Model".
[i.3]
oneM2M TS-0001: "Functional Architecture".
[i.4]
IEEE 802.15.4: "IEEE Standard for Local and metropolitan area networks--Part 15.4: Low-Rate Wireless Personal Area Networks (LR-WPANs)".
[i.5]
oneM2M TS-0012: "Base Ontology".
[i.6]
https://en.wikipedia.org/wiki/Multiple_inheritance
[i.7]
https://www.me.go.kr/home/web/index.do?menuId=10272&condition.code1=007
3 Definitions
For the purposes of the present document, the following terms and definitions apply:

Device Class ID: URN to identify the Device model definition.
ModuleClass ID: URN to identify the ModuleClass model definition

4 Conventions 

The key words "Shall", "Shall not", "May", "Need not", "Should", "Should not" in the present document are to be interpreted as described in the oneM2M Drafting Rules [i.1].
5 Home Appliance Information Model
5.1 Introduction

The present document intends to provide the unified means in the oneM2M system by defining a home appliance information model for the home domain devices such as TV, refrigerator, air conditioner, clothes washer, oven, and robot cleaner. For the reasons of interworking with external technologies and efficiency, the principle of the home appliance information model is designed based on HGI SDT 3.0 [1].

The principle of defining the home appliance information model is introduced in clause 5.2. ModuleClasses which oneM2M systems support are explained in clause 5.3. In the subsequent clause 5.5, Device models are defined.
5.2 Design Principle of the Home Appliance Information Model
5.2.1 Basic design principle of information modelling
The design principle of the oneM2M abstract information model of home appliance, is to use SDT 3.0 as introduced in oneM2M TR‑0017 [i.2]. Note that those terms starting with a capital letter in this clause are SDT terms and are explained in [1].
Domain is a unique name which acts like a namespace (e.g., "org.oneM2M.home.modules"). It is set by the organization creating the SDT, allowing reference to a package of definitions for the contained ModuleClasses and Device models.

ModuleClasses specifies a single service (e.g., audioVolume, powerOn/Off) with one or more Actions, Properties, DataPoints and Events. Each service which is described as a ModuleClass can be re-used in many Devices.

Device model is a physical, addressable, identifiable appliance, sensor and actuator with one or more Modules, Properties and SubDevices.

SubDevice is a device which may be embedded in a Device and/or is addressed via another Device.

Module is an instantiation of a ModuleClass for a specific Device or SubDevice.
Figure 5.2.1‑1 depicts the basic structure of SDT 3.0.
Specifications of new Device models and ModuleClasses are encouraged to re-use the definitions specified in this document as much as possible. If re-use is not possible and new Device and/or ModuleClases definitions are necessary, it is strongly advised to closely follow the guidelines and definition style from this document.
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Figure 5.2.1‑1: Design Structure of the Home Appliance Information Model using SDT 3.0
5.2.2 Description rules for Module Classes and Device models 

When the Home Appliances Information Model is described based on SDT, the following rules shall be applied:

· Rule 1: CamelCase rule:
· When naming each element, lowerCamelCase shall be used as the Java coding rules [2].

· Rule 2: Rule for description of Action, DataPoint:
· DataPoint shall be used to represent stateless operations. (e.g. powerState of binarySwitch for on/off operations).
· Action shall be used when describing stateful condition, handling unknown internal state conditions (e.g. upVolume/downVolume by increasing/decreasing the audioVolume in steps, handling transactional procedures, or checking integrity using username plus password at the same time).
· Rule 3: Rule for description of DataPoint and Property:
· Non-functional information shall be described as a Property. Functional information shall be described as a DataPoint. (E.g. non-functional information: version, id; functional information: targetTemperature, targetVolume).
· Rule 4: Definition of the Domain:
· The Domain, in the case of the Home Appliance Information Model, is specified as "org.onem2m.home".

· The sub-domain for Device and ModuleClass shall be specified as "org.onem2m.home.devices" and "org.onem2m.home.moduleclasses" respectively.
· Rule 5: Naming rule for the element:
· the name of each element should be concise and avoid repeating its parent element name; but

· it may include the name of its parent element for readability. (e.g., lightDimmerUp, lightDimmerDown under lightDimmer).
· Rule 6: Criteria for marking elements as optional or mandatory:
· An element shall only be defined as mandatory if it's foreseen to be universally mandatory to all implementing technologies.
· Rule 7: Enumeration type:
· When describing the meaning of values for enumeration type elements, they may be described in another clause.
· The enumeration types for Home Appliance Information Model are based on <xs:integer>, and the numeric values are interpreted as specified in clause 5.6. 
· Rule 8: Rule for unit  in documentation :

· SI (International Systems of Units in [z]) measurement (e.g. meter, kilogram, second.) should be considered as first candidate.
· Otherwise, it may be kept consistency with implementing technologies such as other SDO’s specification..
Editor's note: Popular unit in particular industrial domain should be considered  (e.g. cm for human height, calories for energy consumption in healthcare domain). It should be made coherent in the document, as possible.
· Rule 9: Rule for type :

· Measured and/or calculated values should be represented in float (without taking care of resolution of values).

Editor’s note: It should be made coherent in the document, as possible. Unit shall not be fixed as a rule but be decided with correspondence to each device or module.
· Rule 10: Inheritance of ModuleClasses :
· A ModuleClass may inherit from another existing ModuleClass in order to provide additional functionalities based on the existing ModuleClass. However, inheritance from multiple ModuleClasses is not allowed (due to the “diamond problem” [i.6]).

· Inheritance of ModuleClass shall only be used in the case that extending an existing ModuleClass is not appropriate, i.e. the functionality to be added is irrelevant to the original design purpose of the existing ModuleClass (e.g. adding a ‘time’ DataPoint to a ‘binarySwitch’ ModuleClass). 
· Rule 11: When to differentiate between current and target Data Points in ModuleClasses:
· Device operations, which are executed when setting data points to specific values, may take some time to reach the desired result. For example, setting a new temperature to a heater does not immediately change the room temperature, but it may take some time for the heater to increase the temperature. Therefore, it is sometimes necessary to distinguish between current and target data points.
· A ModuleClass must provide an additional “target” data point when the “current” data point …
· is writable, and

· the functionality that is mapped to the data point is an operation, not a configuration function, and

· the operation may take some time to start and/or to complete, or reach the desired result.  

· When a ModuleClass provides current and target data points then the name for the current data point must have the prefix “current”, and the name for the target data point must have the prefix “target”. Both data points must have the same suffix, for example “currentTemperature” and “targetTemperature”.

5.3 ModuleClasses
5.3.1 3Dprinter
This ModuleClass describes a 3D printer. 

Table 5.3.1‑1: Actions of 3Dprinter
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	start3Dprint
	none
	true
	Start 3D printing

	none
	stop3Dprint
	none
	true
	Stop 3D printing


Table 5.3.1‑2: DataPoints of 3Dprinter ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	printType
	hd:3DprinterTechnology
	true
	false
	false
	The type of printing technology.

	printSizeX
	xs:float
	true
	false
	false
	This false represents the maximum size of printing object in the direction of X-axis.

The unit is “mm”. (1/10cm)

	printSizeY
	xs:float
	true
	false
	false
	This false represents the maximum size of printing object in the direction of Y-axis.

The unit is “mm”. (1/10cm)

	printSizeZ
	xs:float
	true
	false
	false
	This false represents the maximum size of printing object in the direction of Z-axis.

The unit is “mm”. (1/10cm)

	network
	xs:boolean
	true
	false
	false
	This value indicates the connectivity of the 3D printer.

If the value is”False”, the printer does not have network facility to Wide Area Network such as internet and GSM.

If the value is “True”, the printer has network connectivity.

	memorySize
	xs:float
	true
	false
	false
	This value represents the total memory size of the printer.

The unit is MB(Mega Bytes)


5.3.2 acousticSensor

This ModuleClass describes the capabilities on an acoustic sensor. 
Table 5.3.2‑1: DataPoints of acousticSensor ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	loudness
	xs:float
	true
	false
	false
	The common unit of the loudness is “dB2”.

	acousticStatus
	xs:integer
	true
	false
	true
	The acousticStatus indicates as follows:

(0) No sound ~ (100) Most noisy


5.3.3 airConJobMode
This ModuleClasses provides capabilities to control and monitor the job modes of air conditioner.
Table 5.3.3‑1: DataPoints of airConJobMode ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentJobMode
	hd:airConJobMode
	true
	true
	false
	Currently active job mode. 

	currentJobModeName
	xs:string
	true
	false
	true
	Name of current job mode in string. This can be used when currentJobMode is vendor-specific.

	jobModes
	list of hd: airConJobMode
	true
	false
	false
	List of possible job states the device supports (see clause 5.6.3)


5.3.4 airFlow

This ModuleClass is for controlling air flow of a device.
Table 5.3.4‑1: DataPoints of airFlow ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	speed
	xs:integer
	true
	true
	false
	Current speed level in the range of [minSpeed, maxSpeed].

	minSpeed
	xs:integer
	true
	false
	true
	Min value for the speed level. If not present, the default is 0.

	maxSpeed
	xs:integer
	true
	false
	true
	Max value for the speed level. If not present, the default is 100.

	verticalDirection
	hd:verticalDirection
	true
	true
	true
	The vertical directionality of the air flow.

	supportedVerticalDirection
	List of hd:verticalDirection
	true
	false
	true
	List of supported vertical direction.

	horizontalDirection
	hd:horizontalDirection
	true
	true
	true
	The horizontal directionality of the air flow.

	supportedHorizontalDirection
	List of hd:horizontalDirection
	true
	false
	true
	List of supported horizontal direction.

	automode
	xs:boolean
	true
	true
	true
	Status of the automode feature. If on speed is set by the device.


5.3.5 airPurifierJobMode
This ModuleClasses provides capabilities to control and monitor the job modes of airPurifier.
Table 5.3.5‑1: DataPoints of airPurifierJobMode ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentJobMode
	hd:airPurifierJobMode
	true
	true
	false
	Currently active job mode. 

	currentJobModeName
	xs:string
	true
	false
	true
	Name of current job mode in string. This can be used when currentJobMode is vendor-specific.

	jobModes
	list of hd: airPurifierJobMode
	true
	false
	false
	List of possible job states the device supports (see clause 5.6.4)


5.3.6 airQualitySensor
This ModuleClass is for monitoring sensor that shows air quality.
Table 5.3.6‑1: DataPoints of airQualitySense ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	sensorPM1
	xs:integer
	true
	false
	true
	Concentration of Particle Matter under 1㎛. Minimum value is 0, and maximum is 1000.

	sensorPM2
	xs:integer
	true
	false
	true
	Concentration of Particle Matter under 2.5㎛. Minimum value is 0, and maximum is 1000.

	sensorPM10
	xs:integer
	true
	false
	true
	Concentration of Particle Matter under 10㎛. Minimum value is 0, and maximum is 1000.

	sensorOdor
	xs:integer
	true
	false
	true
	Concentration of odor that reflects air pollution. Minimum value is 0, and maximum is 1000.

	sensorHumidity
	xs:integer
	true
	false
	true
	Measured humidity. Minimum value is 0, and maximum is 100.

	monitoringEnabled
	xs:boolean
	true
	true
	true
	1 allows monitoring this resource whereas 0 does not.

	CO2
	xs:integer
	true
	false
	true
	This value indicates ppm(parts per million)

	CO
	xs:integer
	true
	false
	true
	This value indicates CO in ppm

	CH2O
	xs:integer
	true
	false
	true
	This value indicates CH2O in ppm

	VOC
	xs:integer
	true
	false
	true
	This value indicates VOC(Volatile Organic Compounds) in ppm


5.3.7 alarmSpeaker
This ModuleClass provides the capability to initiate an alarm.

Table 5.3.7‑1: DataPoints of alarmSpeaker ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	tone 
	hd:tone
	true
	true
	true
	Representing the tones of the alarm

	Light
	hd: alertColourCode
	true
	true
	true
	Representing the lighting mode of the alarm.

	alarmStatus
	xs:boolean
	true
	true
	false
	"true" indicates the alarm start while "false" indicates the alarm stop.


5.3.8 audioVolume

This ModuleClass provides capabilities to control and monitor volume
Table 5.3.8‑1: Actions of audioVolume
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	upVolume
	none
	true
	Increase volume by the amount of the stepValue up to the maxValue.

	none
	downVolume
	none
	true
	Decrease volume by the amount of the stepValue down to 0.


Table 5.3.8‑2: DataPoints of audioVolume
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	volumePercentage
	xs:integer
	true
	true
	false
	The rounded percentage of the current volume in the range of [0, maxValue]. 0 percentage shall mean no sound produced.

	stepValue
	xs:integer
	true
	false
	true
	Step value used by UpVolume and DownVolume Actions.

	maxValue
	xs:integer
	true
	false
	true
	Maximum value allowed for Volume. maxValue is 100 by default if “maxValue” is not provided.

	muteEnabled
	xs:boolean
	true
	true
	false
	The current status of the mute enablement. "true" indicates enabled, and "false" indicates not enabled.


5.3.9 autoDocumentFeeder
This ModuleClasses provides capabilities to monitor the state of autoDocumentFeeder. ADF is a feature which takes several pages and feeds the paper one page at a time into a scanner or printer, allowing the user to scan, print or fax, multiple-page documents without having to manually replace each page.
Table 5.3.9‑1: DataPoints of autoDocumentFeeder ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentAdfState
	hd:adfState
	true
	false
	false
	Currently active adf(auto document feeder) state. 

	adfStates
	list of hd:adfState
	true
	false
	false
	List of possible adf states the device supports (see clause 5.6.1)


5.3.10 battery

Battery indicates the detection of low battery and gives an alarm if triggering criterion is met. The charge value in the module shows the current battery charge level.

Table 5.3.10‑1: DataPoints of battery ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	level
	xs:integer
	true
	false
	false
	The rounded percentage of the current level of battery in the range of [0, 100]. 0 percentage shall mean no battery remained.

	capacity
	xs:integer
	true
	false
	true
	The total capacity of battery in mAh.

	charging
	xs:boolean
	true
	false
	true
	The status of charging. "True" indicates enabled, and "False" indicates not enabled. 

	discharging
	xs:boolean
	true
	false
	true
	The status of discharging. "True" indicates enabled, and "False" indicates not enabled.

	lowBattery
	xs:boolean
	true
	false
	true
	To indicate that the battery is in low charge level.

	batteryThreshold
	xs:integer
	true
	true
	true
	When the battery level is less than batteryThreshold then the lowBattery is true (and optionally to generate an alarm, see clause 5.3.7).


Table 5.3.10‑2: Properties of battery ModuleClass
	Name
	Type
	Value
	Optional
	Documentation

	propElectricEnergy
	xs:integer
	
	true
	Rated electric energy.

	propVoltage
	xs:integer
	
	true
	Rated voltage.

	propMaterial
	xs:string
	
	true
	The material (e.g. lithium ion, nickel and lead) of the cell.


5.3.11 binaryObject
This new ModuleClass describes the handling of a binary object (blob). 
Table 5.3.11‑1: DataPoints of binaryObject ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	object
	xs:string
	true
	true
	false
	This data point contains the base64 encoded binary object.

	objectType
	xs:string
	true
	true
	false
	This data point contains the type and subtype of the binary object as a MIME type.

	size
	xs:integer
	true
	true
	true
	The size of the decoded binary object.

	hash
	xs:string
	true
	true
	true
	The hash code of the blob. If present, it is used to check the decoded content of the “object” data point for integrity. The algorithm used for generating the hash value is SHA-2 [15]. The data point contains the hash as a hex encoded value.


5.3.12 binarySwitch

This ModuleClass provides capabilities to control and monitor the state of power.
Table 5.3.12‑1: Actions of binarySwitch ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	toggle
	none
	true
	Toggle the switch.


Table 5.3.12‑2: DataPoints of binarySwitch ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	powerState
	xs:boolean
	true
	true
	false
	The current status of the binarySwitch. "True" indicates turned-on, and "False" indicates turned-off.


5.3.13 bioElectricalImpedanceAnalysis
This ModuleClass provides the analysis of human body tissue based on impedance measurement.
Table 5.3.13‑1: DataPoints of bioElectricalImpedanceAnalysis ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	water
	xs:float
	true
	false
	false
	The water content measurement from the BIA; the common unit is percentage.

	fat
	xs:float
	true
	false
	false
	The fat content measurement from the BIA; the common unit is percentage.

	muscle
	xs:float
	true
	false
	false
	The muscle content measurement from the BIA; the common unit is percentage.

	bone
	xs:float
	true
	false
	false
	The bone content measurement from the BIA; the common unit is percentage.

	visceraFat
	xs:float
	true
	false
	false
	The viscera fat content measurement from the BIA; the common unit is percentage.

	kcal
	xs:float
	true
	false
	false
	The kcal (kilocalories) measurement from the BIA.

	resistance
	xs:float
	true
	false
	false
	The resistance of human body; the common unit is ohm.


5.3.14 bodyCompositionAnalyzer
This ModuleClass provides the capability to report the measurement of body composition analyzer characteristics.

Table 5.3.14‑1: DataPoints of body composition analyzer ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	bodyLength
	xs:float
	true
	false
	true
	The measurement of body length by Weight scale and Body composition analyzer. The common unit is centimeter(cm).

	Bmi
	xs:float
	true
	false
	true
	The measurement of Body Mass Index (BMI) by Weight scale and Body composition analyzer. The common unit is kg/m2.

	fatFreeMass
	xs:float
	true
	false
	true
	The measurement of fat free mass by Weight scale and Body composition analyzer. The common unit is kilogram (kg).

	softLeanMass
	xs:float
	true
	false
	true
	The measurement of soft lean mass by Weight scale and Body composition analyzer. The common unit is kilogram (kg).

	muscleMass
	xs:float
	true
	false
	true
	The measurement of muscle mass by Weight scale and Body composition analyzer. The common unit is kilogram (kg).

	basalMetabolism
	xs:float
	true
	false
	true
	The measurement of basal metabolism by Weight scale and Body composition analyzer. The common unit is kilocalorie (kcal).

	impedance
	xs:float
	true
	false
	true
	The measurement of impedance by Weight scale and Body composition analyzer. The common unit is ohm.


5.3.15 boiler

This ModuleClass provides the status of boiling function for water heaters.
Table 5.3.15‑1: DataPoints of boiler ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	status
	xs:boolean
	true
	true
	false
	The status of boiling.


5.3.16 brewing

This ModuleClass provides capabilities to control and monitor the brewing process. It is intended to be part of objects that prepare hot drinks such as a coffee or a tea.
Table 5.3.16‑1: DataPoints of brewing ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	cupsNumber
	xs:integer
	true
	true
	false
	The current number of the cups requested to brew.

	strength
	hd:tasteStrength
	true
	true
	true
	The current strength of the drink taste (see 5.6.28). A higher value indicates a stronger taste.


5.3.17 brightness
This ModuleClass describes the brightness of a light e.g. from a lamp. Brightness is scaled as a percentage. A lamp or a monitor can be adjusted to a level of light between very dim (0 % is the minimum brightness) and very bright (100 % is the maximum brightness).

Table 5.3.17‑1: DataPoints of brightness ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	brightness
	xs:integer
	true
	true
	false
	The status of brightness level in percentage.


5.3.18 clock

This ModuleClass provides the information about current date and time.
Table 5.3.18‑1: DataPoints of clock ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentTime
	xs:time
	true
	true
	false
	Information of the current time 

	currentDate
	xs:date
	true
	true
	false
	Information of the current date

	currentTimeZone
	xs:string
	true
	true
	true
	Name of current time zone according to the IANA Timezone data format (TZ) (https://www.iana.org/time-zones). For example, “America/New_York”. 


5.3.19 clothesDryerJobMode
This ModuleClasses provides capabilities to control and monitor the job modes of clothesDryer.
Table 5.3.19‑1: DataPoints of clothesDryerJobMode ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentJobMode
	hd: clothesDryerJobMode
	true
	true
	false
	Currently active job mode. 

	currentJobModeName
	xs:string
	true
	false
	true
	Name of current job mode in string. This can be used when currentJobMode is vendor-specific.

	jobModes
	list of hd: clothesDryerJobMode
	true
	false
	false
	List of possible job states the device supports (see clause 5.6.7)


5.3.20 colour
This ModuleClass provides the capabilities to set the value of Red, Green, Blue for the colour device.

Table 5.3.20‑1: DataPoints of colour ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	Red
	xs:integer
	true
	true
	false
	The R value of RGB; the range is [0,255]

	Green
	xs:integer
	true
	true
	false
	The G value of RGB; the range is [0,255]

	Blue
	xs:integer
	true
	true
	false
	The B value of RGB; the range is [0,255]


5.3.21 colourSaturation
This ModuleClass describes a colour saturation value. The value is an integer. A colourSaturation has a range of [0,100]. A colourSaturation value of 0 means producing black and white images. A colourSaturation value of 50 means producing device specific normal colour images. A colourSaturation value of 100 means producing device very colourfull images.

Table 5.3.21‑1: DataPoints of colourSaturation ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	colourSaturation
	xs:integer
	true
	true
	false
	The status of colour saturation level.


5.3.22 credentials

This ModuleClass provides the capability to manage user’s credentials which allows a user to authenticate on an appliance or a server that is associated with the appliance. The authentication depends on a user login and password or on a token. An example appliance which may include this ModuleClass is a camera. 
Table 5.3.22‑1: DataPoints of credentials ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	loginName
	xs:string
	false
	true
	true
	User’s login name.

	password
	xs:string
	false
	true
	true
	User’s password.

	token
	xs:string
	false
	true
	true
	Authentication token e.g. OAuth token.


Editor’s note: discussion with SEC regarding completeness and methods is expected.
5.3.23 dehumidifierJobMode
This ModuleClasses provides capabilities to control and monitor the job modes of dehumidifier.
Table 5.3.23‑1: DataPoints of dehumidifierJobMode ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentJobMode
	hd: dehumidifierJobMode
	true
	true
	false
	Currently active job mode. 

	currentJobModeName
	xs:string
	true
	false
	true
	Name of current job mode in string. This can be used when currentJobMode is vendor-specific.

	jobModes
	list of hd: dehumidifierJobMode
	true
	false
	false
	List of possible job states the device supports (see clause 5.6.8)


5.3.24 doorStatus

This ModuleClass provides the status of a door. It is intended to be part of a larger object such as a refrigerator and an oven that might have multiple doors. 
Table 5.3.24‑1: DataPoints of doorStatus ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	doorState
	hd:doorState
	true
	false
	false
	"Closed" indicates that door is closed, "Open"indicates that the door is open,

"Opening" indicates that the door is opening,

"Closing" indicates that the door is closing,

"Stopped" indicates that the door is in stationary state.

	openDuration
	m2m:timestamp
	true
	false
	true
	The time duration the door has been open. 

	openAlarm
	xs:boolean
	true
	true
	true
	The state of the door open alarm. "True" indicates that the open alarm is active. "False" indicates that the open alarm is not active.


5.3.25 electricVehicleConnector
This ModuleClass provides the information about charging/discharging devices for electric vehicles.
Table 5.3.25‑1: DataPoints of electricVehicleConnector ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	status
	xs:boolean
	True
	false
	false
	The status of connection.


Table 5.3.25‑2: Properties of electricVehicleConnector ModuleClass
	Name
	Type
	Value
	Optional
	Documentation

	propChargingCapacity
	xs:integer
	
	true
	Rated charging capacity.

	propDischargingCapacity
	xs:integer
	
	true
	Rated discharging capacity.


5.3.26 energyConsumption

This ModuleClass describes the energy consumed by the device since power up. One particular use case for energyConsumption ModuleClass is smart meter.
Table 5.3.26‑1: DataPoints of energyConsumption ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	Power
	xs:float
	true
	false
	false
	The power of the device. The common unit is Watt (W).

	absoluteEnergyConsumption
	xs:float
	true
	false
	true
	The absolute energy consumption, reflecting the real measurement of accumulative energy. The common unit is Watt-hour (Wh).

	roundingEnergyConsumption
	xs: integer
	true
	false
	true
	This energy consumption data can be calculated by using significantDigits and multiplyingFactors.

	significantDigits
	xs:integer
	true
	false
	true
	The number of effective digits for data.

	multiplyingFactors
	xs:floatr
	true
	false
	true
	The unit for data (multiplying factors)., e.g. 1 kWh, 0,1 kWh, 0,01 kWh etc.

	voltage
	xs:float
	true
	false
	true
	The voltage of the device. The common unit is volts (V).

	current
	xs:float
	true
	false
	true
	The current of the device. The common unit is ampere (A).

	frequency
	xs:float
	true
	false
	true
	The frequency of the device. The common unit is hertz (Hz).


5.3.27 energyGeneration
This ModuleClass provides information about generation data on electric generator devices such as a photo voltaic power system, fuel cells, or microgeneration.
Table 5.3.27‑1: DataPoints of energyGenerationModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	powerGenerationData
	xs:float
	true
	false
	true
	Amount of instaneous generation data.

	roundingEnergyGeneration
	xs:integer
	true
	false
	true
	This energy generation data can be calculated by using significantFigures and multiplyingFactors.

	significantDigits
	xs:integer
	true
	false
	true
	The number of effective digits for data.

	multiplyingFactors
	xs:floatr
	true
	false
	true
	The unit for data (multiplying factors), e.g. 1 kWh, 0,1 kWh, 0,01 kWh etc.


5.3.28 faultDetection

This ModuleClass provides information about whether a fault has occurred in the actual device.
Table 5.3.28‑1: DataPoints of faultDetection ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	status
	xs:boolean
	true
	false
	false
	Status of fault detection.

	code
	xs:integer
	true
	false
	true
	Code of the fault.

	description
	xs:string
	true
	false
	true
	Message of the fault.


5.3.29 filterInfo
This ModuleClass is for monitoring filter information of a device.
Table 5.3.29‑1: DataPoints of filterInfo ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	usedTime
	xs:integer
	true
	false
	false
	Cumulative used time in second of a filter

	needsReplacement
	xs:boolean
	true
	false
	true
	This value indicates that the filter needs to be replaced.

	filterLifetime
	xs:integer
	true
	false
	true
	Percentage life time remaining for the water filter.


5.3.30 foaming

This ModuleClass provides capabilities to control and monitor desired parameters of foam e.g. for foaming milk. It is initially intended to be part of objects that prepare drinks with milk (e.g. a coffee machine, hot chocolate machine).
Table 5.3.30‑1: DataPoints of foaming ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	foamingStrength
	hd:foamStrength
	true
	true
	false
	The current strength of foamed milk. A higher value indicates a milk which is more foamed


5.3.31 geoLocation
This ModuleClass provides the capability get or set geo-location information.
Table 5.3.31‑1: DataPoints of geoLocation ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	latitude
	xs:float
	true
	true
	false
	The current latitude part of a geo-location. The unit is degrees.

	longitude
	xs:float
	true
	true
	false
	The current longitude part of a geo-location. The unit is degrees.

	altitude
	xs:float
	true
	true
	true
	The optional current altitude part of a geo-location. The unit is meters.

	heading
	xs:float
	true
	true
	true
	The azimuth of a device measured in degrees to true north. North is 0.0 degrees, east is 90.0 degrees, south is 180.0 degrees, west is 270.0 degrees. A negative value indicates an unknown heading.

	horizontalAccuracy
	xs:float
	true
	false
	true
	The optional current horizontal accuracy of the geo-location. The unit is meters and describes a radius around the latitude/longitude coordinate.

	verticalAccuracy
	xs:float
	true
	false
	true
	The optional current vertical accuracy of the altitude. The unit is meters.

	headingAccuracy
	xs:float
	true
	false
	true
	The optional current maximum deviation between the heading and the true geomagnetic heading. The unit is degrees.

	targetLatitude
	xs:float
	true
	true
	true
	The optional target latitude part of a geo-location. This can be used to move a device to a new location. The unit is degrees.

	targetLongitude
	xs:float
	true
	true
	true
	The optional target longitude part of a geo-location. This can be used to move a device to a new location. The unit is degrees.

	targetAltitude
	xs:float
	true
	true
	true
	The optional target altitude part of a geo-location. This can be used to move a device to a new altitude. The unit is meters.


5.3.32 glucometer
This ModuleClass provides the capability to report the measurement of glucose characteristics. 

Table 5.3.32‑1: DataPoints of glucometer ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	Concentration
	xs:float
	true
	false
	false
	The measurement of concentration by Glucometer. The common unit is mg/dl.

	hba1c
	xs:float
	true
	false
	true
	The measurement of HbA1c by Glucometer. The common unit is in percentage.

	contextExercise
	xs:float
	true
	false
	true
	The measurement of context exercise by Glucometer. The common unit is in percentage.

	contextMedication
	xs:float
	true
	false
	true
	The measurement of context medication by Glucometer. The common unit is mg/dl.

	contextCarbohydratesAmount
	xs:float
	true
	false
	true
	The measurement of context carbohydrates by Glucometer. The common unit is gram (g).

	contextCarbohydratesSource
	xs:string
	true
	false
	true
	The timing of meals (e.g. Breakfast Crbohydrates).

	contextMeal
	xs:string
	true
	false
	true
	The style of meals (e.g. Casual).

	contextLocation
	xs:string
	true
	false
	true
	The body location where the Glucometer is worn (e.g. finger).

	contextTester
	xs:string
	true
	false
	true
	The test style (e.g. Self).

	contextHealth
	xs:string
	true
	false
	true
	The severity of symptoms (e.g. Minor)


5.3.33 grinder

This ModuleClass is for controlling a grinder, e.g. in a coffee machine. 
Table 5.3.33‑1: DataPoints of grinder ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	useGrinder
	xs:boolean
	true
	true
	false
	The current status of the grinder enablement. "True" indicates enabled, and "False" indicates not enabled

	coarseness
	hd:grindCoarseness
	true
	true
	true
	The wished coarseness of the solid supplies e.g. coffee beans, after grinding.

	grainsRemaining
	hd:grainsLevel
	true
	false
	true
	The level of remaining grains in a machine having a grinder e.g. remaining coffee beans in the coffee machine grinder.


5.3.34 heatingZone
This ModuleClass provides the capabilities to monitor the status of the heating zone, e.g. cooktop.
Table 5.3.34‑1: DataPoints of openLevel ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	heatingLevel
	xs:integer
	True
	false
	false
	The current heating level of the zone. The value range is from 0 (indicating that the zone is not heating) to the MaxHeatingLevel.

	maxHeatingLevel
	xs:integer
	True
	false
	false
	Maximum value allowed for the heating level of the zone.


5.3.35 height
This ModuleClass provides the capability to report the measurement of height.

Table 5.3.35‑1: DataPoints of height ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	height
	xs:float
	true
	False
	false
	The height measurement. The common unit is centimetre (cm).


5.3.36 hotWaterSupply
This ModuleClass provides information about the status of supplying hot water into tanks or bath tubs.
Table 5.3.36‑1: DataPoints of hotWaterSupply ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	status
	xs:boolean
	true
	false
	false
	The status of watering operation.

	bath
	xs:boolean
	true
	true
	true
	The status of filling bath tub.


5.3.37 impactSensor

This ModuleClass describes the capabilities on an impact sensor. The impact is a high force or shock over a short time period and the impactSensor detects it.
Table 5.3.37‑1: DataPoints of impactSensor ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	impactStatus
	xs:boolean
	true
	false
	false
	The impactStatus indicates as follows:

(True) A physical impact is detected / (False) Normal status, an impact is not detected

	impactLevel
	xs:float
	true
	false
	true
	The impactLevel provides the level of impact which unit is “G”(G-force).

	impactDirectionHorizontal
	xs:float
	true
	false
	true
	The impactDirection shows a horizontal direction where the impact comes from. The value is 0° to 360°. 0 is the front of the sensor and clockwise increment..  

	impactDirectionVertical
	xs:float
	true
	false
	true
	The impactDirection shows a vertical direction where the impact comes from. The value is 0° to 360°. 0 is the front of the sensor and upward increment.


5.3.38 keepWarm
This module allows to control ‘keep warm’ feature in appliances like coffe machines, kettles etc. It allows to keep water warm for a desired time. This ModuleClass inherits from binarySwitch to store setting for ‘keep warm’ feature. If powerState Datapoint in keepWarmSwitch equals true it means ‘keep warm’ function will be performed just after boiling (or heating) process is finished (otherwise this function will not be applied).

Table 5.3.38‑1: DataPoints of keepWarm ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	time
	xs:integer
	true
	true
	true
	The desired duration of ‘keep water warm’ function. It indicates how long water shall be kept warm e.g. after the boiling in the case of a kettle. The value indicates a time expressed in minutes.


5.3.39 keypad
This ModuleClass provides the capability to require a user defined service through the key-in number. For example, a user can define key 1 as "require a takeout from restaurant XXX with combo meal 1". The IoT service provider or user can define the services. 

Table 5.3.39‑1: DataPoints of keypad ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	keyNumber
	xs:integer
	true
	false
	false
	The number of key.


5.3.40 liquidLevel

This ModuleClass provides the desired level of water (or other similar liquid)  for an appliance e.g. desired level of milk for a cup of coffee from a coffee machine. 

Table 5.3.40‑1: DataPoints of liquidLevel ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	liquidLevel
	hd:liquidLevel
	true
	true
	false
	The desired level of water (or other liquid e.g. desired level of milk in a cup of coffee) (see 5.5.3).


5.3.41 liquidRemaining

This ModuleClass provides the status of water level (or other liquid) for an appliance e.g. level of remaining milk in a coffee machine.

Table 5.3.41‑1: DataPoints of liquidRemaining ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	liquidRemaining
	hd:liquidLevel
	true
	false
	false
	The remaining level of water (or other liquid) in an appliance (see 5.5.3).


5.3.42 lock

This ModuleClass provides the function to lock an object. 
Table 5.3.42‑1: DataPoints of lock ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	lock
	xs:boolean
	true
	true
	false
	"true" indicates the object is locked, while "false" indicates the object is not locked.


5.3.43 mediaSelect
This ModuleClass provides capabilities to control and monitor media input and output of device such as TV or SetTopBox.
Table 5.3.43‑1: DataPoints of mediaSelect ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	mediaID
	xs:integer
	true
	true
	false
	Numeric ID of activated media in the supported media list, supportedMediaSources.

	supportedMediaSources
	list of hd:supportedMediaSource
	true
	false
	false
	List of supported input or output media for the given device (see clause 5.6.27).

	mediaName
	xs:string
	true
	false
	true
	Specifies a pre-defined media input or output

	status
	xs:boolean
	true
	false
	true
	Specifies if the specific media instance is selected or not

	mediaType
	hd:supportedMediaSource
	true
	false
	false
	Specifies the type of the media


5.3.44 motionSensor
This ModuleClass provides the capabilities to indicate the occurrence of motion and raises an alarm if the triggering criterion is met. 

Table 5.3.44‑1: DataPoints of motionSensor ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	alarm
	xs:boolean
	true
	false
	false
	The detection of the motion occurrence.

	silentTime
	xs:integer
	true
	true
	true
	The time that the motionSensor restrains from sending an alarm in case continous motions are detected after one alarm is produced. This DataPoint can be used to avoid repeated alarm reports.

	sensitivity
	xs:integer
	true
	true
	true
	The level of the detection accuracy of the motion sensor. This DataPoint can be used to control the number of the report.


5.3.45 numberValue
This ModuleClass adds the functionalities to represent a number. It also has capabilities for controlled increment and decrement a counter. It can be used to present a number-related functionality in a technology where there is only a weak semantic specification of that functionality. 

Table 5.3.45‑1: Actions of numberValue ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	decrementNumberValue
	none
	true
	Decrement the “numberValue” by the value of “step”, down to the value of “minimum”.

	none
	incrementNumberValue
	none
	true
	Increment the "numberValue" by the value of "stepValue", up to the value of "maxValue".

	none
	resetNumberValue
	none
	true
	Reset the “numberValue” to its “defaultValue”.


Table 5.3.45‑2: DataPoints of numberValue ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	numberValue
	xs:float
	true
	true
	false
	The actual value of the number.

	minValue
	xs:float
	true
	true
	true
	The optional minimum value of the number. The default is the system-specific minimum value for a float value.

	maxValue
	xs:float


	true
	true
	true
	The optional maximum value of the number. The default is the system-specific maximum value for a float value.

	defaultValue
	xs:float
	true
	true
	true
	The optional default value for the number. The default is 0.0 .

	step
	xs:float
	true
	true
	true
	The optional step size for controlled increment and decrement. The default is 1.0 , even when this data point is not implemeneted.


5.3.46 openLevel
This ModuleClass provides the capabilities to control and monitor the open status of an entity, e.g. curtain.
Table 5.3.46‑1: Actions of openLevel ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	open
	None
	true
	Increase the open level by the amount of the stepValue up to the “maxLevel”.

	none
	close
	None
	true
	Decrease the open level by the amount of the stepValue down to the “minLevel”.


Table 5.3.46‑2: DataPoints of openLevel ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	openLevel
	xs:integer
	true
	true
	false
	The rounded percentage of the current open level of entity in the range of [0, 100]. 0 percentage shall mean the entity is closed.

	stepValue
	xs:integer
	true
	true
	true
	Step value used by open and close Actions.

	minLevel
	xs:integer
	true
	true
	true
	Minimum value allowed for the open status. The default value is 0, which means fully closed.

	maxLevel
	xs:integer
	true
	true
	true
	Maximum value allowed for the open status. The default value is 100, which means fully opened.


5.3.47 operationMode
This ModuleClasses provides capabilities to control or monitor the operation mode of appliances.
Table 5.3.47‑1: DataPoints of operationMode ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	startPause
	boolean
	true
	true
	false
	True triggers an operation, and False pauses the operation.


5.3.48 overcurrentSensor

This ModuleClass describes the capabilities on an over-current sensor. 
Table 5.3.48‑1: DataPoints of overcurrentSensor ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	overcurrentStatus
	xs:boolean
	true
	false
	false
	The overcurrentStatus indicates as follows:

(True) An over-current is detected / (False) Normal status, an over-current is not detected

	detectedTime
	m2m:timestamp
	true
	false
	true
	The time the over-current is detected.

	duration
	xs:float
	true
	false
	true
	The duration the over-current is detected.
The unit of duration is “ms”.


5.3.49 oximeter
This ModuleClass provides the capability to report the measurement of blood oxygen characteristics. 

Table 5.3.49‑1: DataPoints of oximeter ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	oxygenSaturation
	xs:integer
	true
	false
	false
	The measurement of oxygensaturation by Oximeter. The common unit is in percentage.


5.3.50 ozoneMeter

This ModuleClass describes the capabilities on ozone meter. The ozoneValue attributes are optional but one of them should be provided.
Table 5.3.50‑1: DataPoints of ozoneMeter ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	ozoneValuePPM
	xs:float
	true
	false
	true
	The unit of ozone measurement is “ppm”.

	ozoneValueMG
	xs:float
	true
	false
	true
	The unit of ozone measurement is “mg/m3“.

	ozoneStatus
	hd:ozoneStatus
	true
	false
	true
	The ozoneStatus indicates the level of ozone status. 

	maxValue
	xs:float
	true
	false
	true
	The mazimum value shows the measurement range of the ozone meter. (e.g. maxValue=5 means the range is 0 to 5 ppm). This attribute is only used that the ozoneMeter provides “ppm” value.


5.3.51 phoneCall
This ModuleClass provides the capability get or set the caller and receipient IDs as well as to initate and * terminate a call.
Table 5.3.51‑1: Actions of phoneCall ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	call
	none
	true
	Initiate an outgoing call.

	none
	answer
	none
	true
	Answer (pickup) an incoming call.

	none
	hangup
	none
	true
	Hangup an established call.


Table 5.3.51‑2: DataPoints of phoneCall ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	callerID
	xs:string
	true
	true
	false
	This data point represents the initiating caller identiﬁcation of a call. In case of an outgoing call this would be the local line ID. This data point is optional. When it is empty for an incomming call, then the caller ID is unknown. When it is empty for an outgoing call, then it is exepected that it is set by the PBX or the operator. The format of caller ID is not speciﬁed here.

	recipientID
	xs:string
	true
	true
	false
	This data point represents the receiving caller identiﬁcation of a call. In case of an incoming call this would be the local line ID and optionally extension. The format of caller ID is not speciﬁed here.

	callState
	hd:callState
	true
	false
	true
	This data point represents the current state of an associated phone device regarding calls.


5.3.52 playerControl
This ModuleClass provides capabilities to control and monitor the operational modes of a media player functionality.
Table 5.3.52‑1: Actions of playerControl ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	nextTrack
	none
	true
	Go forward to a next chapter, section or similar marker in the media.

	none
	previousTrack
	none
	true
	Go back to a previous chapter, section or similar marker in the media.


Table 5.3.52‑2: DataPoints of playerControl ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentPlayerMode
	hd:playerMode
	true
	true
	false
	The current mode of the player.

	currentPlayerModeName
	xs:string
	true
	false
	true
	Name of current player mode in string. This can be used when “currentPlayerMode” is vendor-specific.

	supportedPlayerModes
	list of hd:playerMode
	true
	false
	false
	List of supported modes for a player.

	speedFactor
	xs:float
	true
	true
	true
	The optional factor of speeding up or slowing down playback, rewind or fast forward.


5.3.53 powerSave 

This ModuleClass provides capabilities to enable power saving mode and monitor the current status.
Table 5.3.53‑1: DataPoints of powerSave ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	powerSaveEnabled
	xs:boolean
	true
	true
	false
	The current status of the Power Saving Mode. "True" indicates enabaled, and "false" indicates not enabled.


5.3.54 printQueue

This ModuleClass describes the capabilities on printing list information. 
Table 5.3.54‑1: DataPoints of printQueue ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	uri
	list of

xs:uri
	true
	false
	false
	The URI of the printing file. The URI could be “file://www.3dpexcont.com/ex.stl”

	printingState
	list of hd:machineState
	true
	false
	false
	The printingState is indicating the status of the printing file.


5.3.55 pulsemeter
This ModuleClass provides the capability to report the measurement of pulse characteristics. 

Table 5.3.55‑1: DataPoints of pulsemeter ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	pulseRate
	xs:float
	true
	false
	false
	The measurement of pulserate by pulsemeter. The common unit is in beats per minute.

	rr
	xs:float
	true
	false
	true
	The measurement of RR interval by pulsemeter. The common unit is millisecond (ms).

	energy
	xs:float
	true
	false
	true
	The measurement of energy by pulsemeter. The common unit is kilocalorie per hour.

	modality
	xs: string
	true
	false
	true
	Themodality of a particularSpO2 measurement.


5.3.56 pushButton
This ModuleClass provides the capability to indicate the operation of a button style switch. A typical application can be an SOS button.
Table 5.3.56‑1: DataPoints of pushButton ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	pushed
	xs:boolean
	true
	false
	false
	To indicate the press of the button.


5.3.57 recorder
This ModuleClass provides the capability to record the video/audio for a defined duration.

Table 5.3.57‑1: DataPoints of recorder ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	duration
	xs:integer
	true
	true
	false
	The duration for video/audio recording. Set to trigger the recorder. The common unit is seconds.


5.3.58 refrigeration
This ModuleClass describes a refrigeration function. This is not a Refrigerator device. The filter state is a read-only value providing the percentage life time remaining for the water filter. RapidFreeze is a boolean that controls the rapid freeze capability if present. RapidCool is a boolean that controls the rapid cool capability if present. Defrost is a boolean that controls the defrost cycle if present.

Table 5.3.58‑1: DataPoints of refrigeration ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	rapidFreeze
	xs:boolean
	true
	True
	true
	Indicates whether the unit has a rapid freeze capability active.

	rapidCool
	xs:boolean
	true
	True
	true
	Indicates whether the unit has a rapid cool capability active.

	defrost
	xs:boolean
	true
	True
	true
	Indicates whether a defrost cycle is currently active.


5.3.59 relativeHumidity
This ModuleClass provides the capability for the device to report the humidity based on a specified rule that is vendor discretionary.

Table 5.3.59‑1: DataPoints of relativeHumidity ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	relativeHumidity
	xs:float
	true
	false
	false
	The measurement of the relative humidity value; the common unit is percentage.

	desiredHumidity
	xs:float
	true
	true
	true
	Desired value for Humidity.


5.3.60 remoteControlEnable
This ModuleClasses provides capabilities to monitor the remote controllability of the appliance. 
Table 5.3.60‑1: DataPoints of remoteControlEnable ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	remoteControlEnabled
	boolean
	true
	false
	false
	This datapoint is set by user locally and it fundamentally enables or disables remote controllability. True means it allows remote access, and False means it does not. In False case, however, it still allows to monitor relevant resources.


5.3.61 robotCleanerJobMode

This ModuleClasses provides capabilities to control and monitor the job modes of robotCleaner.
Table 5.3.61‑1: DataPoints of robotCleanerJobMode ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentJobMode
	hd: robotCleanerJobMode
	true
	true
	false
	Currently active job mode. 

	currentJobModeName
	xs:string
	true
	false
	true
	Name of current job mode in string. This can be used when currentJobMode is vendor-specific.

	jobModes
	list of hd: robotCleanerJobMode
	true
	false
	false
	List of possible job states the device supports (see clause 5.6.23)


5.3.62 runState
This ModuleClasses provides capabilities to control and monitor machine state of appliances.
Table 5.3.62‑1: DataPoints of runState ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentMachineState
	hd:machineState
	true
	true
	false 
	Currently active machine state.

	machineStates
	list of hd:machineState
	true 
	false
	false
	List of possible machine states the device supports (see clause 5.6.20)

	currentJobState
	hd:jobState
	true
	false
	true 
	Currently active job state at the level of some transaction being executed by the device.

	jobStates
	list of hd:jobState
	true 
	false
	true
	List of possible job states the device supports (see clause 5.6.18)

	progressPercentage
	float
	True
	false
	true
	Indication of current progress in percentage


5.3.63 securityStatus
This ModuleClasses provides capabilities to control and monitor the security mode.
Table 5.3.63‑1: DataPoints of securityStatus ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentSecurityMode
	hd:securityMode
	true
	true
	false 
	Current security mode.

	securityMode
	list of hd:securityMode
	true 
	false
	false
	List of possible security modes the device supports (see clause 5.6.24)


5.3.64 sessionDescription
This ModuleClass specifies the sessionDescription containing a URL at twhich the specified media can be accessed and the definition of media using SDP.
Table 5.3.64‑1: DataPoints of mediaType ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	url
	xs:string
	true
	false
	true
	A URL at which the specified media can be accessed.

	sdp
	xs:string
	true
	false
	true
	Media description using SDP. One or comma separated multiple SDP lines (SDP media or attribute line) can be included using SDP description syntax as defined in the SDP specification in RFC4566 [16].


5.3.65 signalStrength
This ModuleClass provides the capability to monitor the strength of the signal.

Table 5.3.65‑1: DataPoints of signalStrength ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	Lqi
	xs:integer
	true
	false
	false
	The current value of link quality indicator, which reflects the scaling of rssi by dividing the received signal strength over reference signal strength. The common unit for lqi is percentage [0,100]. For the detailed definition, please see IEEE 802.15.4 [i.4], clause 6.7.8.

	rssi
	xs:float
	true
	false
	true
	The current value of received signal strength indicator, which reflects the raw signal level.


5.3.66 smokeSensor
This ModuleClass provides the capabilities to indicate the detection of smoke and raises an alarm if the triggering criterion is met. 

Table 5.3.66‑1: DataPoints of smokeSensor ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	alarm
	xs:boolean
	true
	false
	false
	The alarm ndicates as follows:

(True) The smoke has been detected / (False) Normal status, the smoke is not detected.

	detectedTime
	m2m:timestamp
	true
	true
	true
	The time the smoke is detected.

	smokeThreshhold
	xs:integer
	true
	true
	true
	The threshhold to trigger the alarm. The common unit is ppm.

	currentValue
	xs:integer
	true
	false
	true
	The current data value of the smoke sensor.


5.3.67 sphygmomanometer
This ModuleClass provides the capability to report the measurement of blood pressure characteristics. 

Table 5.3.67‑1: DataPoints of sphygmomanometer ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	diastolicPressure 
	xs:float
	true
	false
	false
	The measurement of diastolic pressure by sphygmomanometer. The common unit is millimetre of mercury (mmHg).

	systolicPressure
	xs:float
	true
	false
	false
	The measurement of systolic pressure by sphygmomanometer . The common unit is millimetre of mercury (mmHg).

	meanPressure
	xs:float
	true
	false
	false
	The measurement of mean arterial pressure by sphygmomanometer . The common unit is millimetre of mercury (mmHg).


5.3.68 spinLevel

This ModuleClass provides capabilities to control and monitor the level of spin. It is intended to be part of objects which use spinning function such as a washing machine and a dryer.
Table 5.3.68‑1: DataPoints of spinLevel ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	spinLevelStrength
	hd:spinLevelStrength
	true
	true
	false
	The value of spin-dry level (see clause 5.6.25). A higher value indicates a higher spin level.


5.3.69 steamClosetJobMode

This ModuleClasses provides capabilities to control and monitor the job modes of steamCloset.
Table 5.3.69‑1: DataPoints of steamClosetJobMode ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentJobMode
	hd: steamClosetJobMode
	true
	true
	false
	Currently active job mode. 

	currentJobModeName
	xs:string
	true
	false
	true
	Name of current job mode in string. This can be used when currentJobMode is vendor-specific.

	jobModes
	list of hd: steamClosetJobMode
	true
	false
	false
	List of possible job states the device supports (see clause 5.6.26)


5.3.70 televisionChannel

This ModuleClass provides capabilities to set and get channels of a device that has a channel list.
Table 5.3.70‑1: Actions of televisionChannel ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	upChannel
	None
	true
	Change the current channel to the next channel in the stored list of available channels. If the current channel is the last one in the list, the new set channel may be the first one in the list.

	none
	downChannel
	None
	true
	Change the current channel to the previous channel in the stored list of available channels. If the current channel is the first one in the list, the new set channel may be the last one in the list.


Table 5.3.70‑2: DataPoints of televisionChannel ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	channelNumber
	xs:string
	true
	true
	false
	Current channel number. 

	availableChannels
	list of xs:integer
	true
	false
	true
	The list of available channel numbers which may be build by automatic scan and/or manual selction.

	previousChannel
	xs:integer
	true
	false
	true
	The channel number which was selected previously.

	channelName
	xs:string
	true
	false
	true
	Current human-friendly channel name in string (e.g., ‘CNN’), 


5.3.71 temperature

This ModuleClass provides capabilities to represent the current temperature and target temperature of devices such as an air conditioner, refrigerator, oven and etc.
Table 5.3.71‑1: DataPoints of temperature ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentTemperature
	xs:float
	true
	false
	false
	The current temperature.

	targetTemperature
	xs:float
	true
	true
	true
	The desired temperature to reach.

	unit
	xs:string
	true
	false
	true
	The unit for the temperature values. The default is celsius (C).

	minValue
	xs:float
	true
	false
	true
	Minimum value of targetTemperature.

	maxValue
	xs:float
	true
	false
	true
	Maximum value of targetTemperature.

	stepValue
	xs:float
	true
	false
	true
	Step value allowed for targetTemperature.


5.3.72 temperatureAlarm
This ModuleClass provides the capabilities to indicate the detection of abnormal temperatures and raises an alarm if the triggering criterion is met. 

Table 5.3.72‑1: DataPoints of temperatureAlarm ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	alarm
	xs:boolean
	true
	false
	false
	The detection of abnormal temperature.

	temperature
	xs:float
	true
	false
	true
	To report the value of the temperature. The common unit is celsius (C).

	temperatureThreshhold
	xs:integer
	true
	true
	true
	The threshhold to trigger the alarm.


5.3.73 textMessage
This ModuleClass provides the means to set and get a text message.
Table 5.3.73‑1: Actions of textMessage ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	resetTextMessage
	none
	true
	Set receiver of the message to its default value.


Table 5.3.73‑2: DataPoints of textMessage ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	textMessage
	xs:string
	true
	true
	false
	The current message value.

	supportedMessageValues
	list of xs:string
	true
	false
	true
	List of supported values for the message. Each of the values in this list must be URL-encoded. An encoded value must not contain white spaces.

	minLength
	xs:integer
	true
	false
	true
	The optional minimum length in characters of the message. The default is 0.

	maxLength
	xs:integer
	true
	false
	true
	The optional maximum length in characters of the message. The default is unlimited.

	messageEncoding
	xs:string
	true
	false
	true
	The optional expected method for character encoding of the message. The default is "UTF-8"

	defaultValue
	xs:string
	true
	true
	true
	The optional default value for “textMessage”. The default is an empty string.


Editors note: Check whether list of string is allowed.
5.3.74 timer

This ModuleClass provides capabilities to monitor and control the times when the appliance executes its operations (i.e. when it starts, when it ends…).
Table 5.3.74‑1: Actions of timer ModuleClass
	Return Type
	Name
	Argument
	Optional
	Documentation

	none
	activateClockTimer
	None
	true
	Activate current clock timer.

	none
	deactivateClockTimer
	None
	true
	Deactivate current clock timer.


Table 5.3.74‑2: DataPoints of timer ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	referenceTimer
	xs:integer
	true
	false
	true
	A Timer (e.g. a time-based value, App Defined Epoch, Progressive) expressed in seconds. The value indicates a time counter to be used as reference for the other time-based data points of this ModuleClass. Usually it is the time since the last event of power on of the producer (or more in detail the boot of its connectivity node).

	targetTimeToStart
	xs:integer 
	true
	true
	true
	A TimeSpan (e.g. a time-based value, App Defined Epoch, Fixed) expressed in seconds. The value indicates the time when the appliance is expected to start its operation, starting counting from the last ReferenceTimer.

	targetTimeToStop
	xs:integer 
	true
	true
	true
	A TimeSpan (e.g. a time-based value, App Defined Epoch, Fixed) expressed in seconds. The value indicates the time when the appliance is expected to stop its operation, starting counting from the last ReferenceTimer.

	estimatedTimeToEnd
	xs:integer
	true
	false
	true
	A Timer (e.g. a time-based value, App Defined Epoch, Progressive) expressed in seconds. The value indicates the time to the ends of appliance operations. It is calculated at runtime by device itself during the execution of its operation.

	runningTime
	xs:integer
	true
	false
	true
	It is a Timer (e.g. a time-based value, App Defined Epoch, Progressive) expressed in seconds. It indicates the time of the current operation. Usually its value is increasing of one value each second. It starts counting from 0 when the operation starts and stops counting when the operation ends.

	targetDuration
	xs:integer
	true
	false
	true
	A TimeSpan (e.g. a time-based value, App Defined Epoch, Fixed) expressed in seconds. The value indicates a time, representing the target duration of the operation as per user selection. 

	absoluteStartTime
	m2m:timestamp
	true
	true
	true
	An absolute time to specify the start time.

	absoluteStopTime
	m2m:timestamp
	true
	true
	true
	An absolute time to specify the stop time.


5.3.75 turbo

This ModuleClass provides capabilities to enable turbo mode and monitor the current status of the turbo function. It is intended to be part of objects which use turbo function such as an air conditioner, a washing machine etc.
Table 5.3.75‑1: DataPoints of turbo ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	turboEnabled
	xs:boolean
	true
	true
	false
	The current status of the Turbo Mode. "True" indicates enabaled, and "False" indicates not enabled.


5.3.76 uvSensor

This ModuleClass describes the capabilities on an ultraviolet sensor. 
Table 5.3.76‑1: DataPoints of uvSensor ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	uvValue
	xs:float
	true
	false
	false
	The common unit of the uv intensity of radiation is “mW/cm2”.

	uvStatus
	hd:uvStatus
	true
	false
	true
	The uvStatus indicates the level of uv radiation status. 


5.3.77 washingCourse
This ModuleClasses provides capabilities to control and monitor the washing course of washer.
Table 5.3.77‑1: DataPoints of washingCourse ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	currentWashingCourseName
	string
	true
	true
	true
	Currently active course name in human readable language

	currentWashingCourse
	hd:washingCourse
	true
	true
	false
	Currently active course.

	washingCourses
	list of hd:washingCourse
	true
	false
	false
	Supported courses by washer.


5.3.78 washingCourseOption
This ModuleClasses provides capabilities to control and monitor the washing course options of washer.
Table 5.3.78‑1: DataPoints of washingCourseOption ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	washTemp
	hd:generalTemperature
	true 
	true
	true
	Option for temperature of water

	soilLevel
	hd:generalLevel
	true 
	true
	true
	Option for washing level 

	spinSpeed
	hd:generalSpeed
	true 
	true
	true
	Option for spin-dry speed

	preWash
	boolean
	true 
	true
	true
	Option for pre-wash 

	speedWash
	boolean
	true 
	true
	true
	Option for speed wash

	steamTreat
	boolean
	true 
	true
	true
	Option for steam treat

	coldWash
	boolean
	true 
	true
	true
	Option for cold wash

	extraRinse
	boolean
	true 
	true
	true
	Option for extra rinse


5.3.79 waterFlow

This ModuleClass is for controlling water strength of a device.
Table 5.3.79‑1: DataPoints of waterFlow ModuleClass
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	waterLevelStrength
	hd:waterFlowStrength
	true
	true
	false
	The desired level of water flow (see clause 5.6.33). A higher value indicates higher water flow.


5.3.80 waterSensor
This ModuleClass provides the capabilities to indicate whether or not water has been sensed and raises an alarm if the triggering criterion is met. 

Table 5.3.80‑1: DataPoints of waterSensor ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	alarm
	xs:boolean
	True
	false
	false
	The detection of water.


5.3.81 weight
This ModuleClass provides the capability to report the measurement of weight.

Table 5.3.81‑1: DataPoints of weight ModuleClass

	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	Weight
	xs:float
	true
	false
	false
	The weight measurement. The common unit is kilogram (kg).


5.4 
SubDevice models

5.4.1 subDeviceCuff
A  cuff is a subDevice that expresses the attachment device for measuring blood pressure.
Table 5.4.1‑1: Modules of subDeviceCuff model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12

	sphygmomanometer
	sphygmomanometer
	false
	See clause 5.3.67

	pulsemeter
	pulsemeter
	false
	See clause 5.3.55


5.4.2 subDevicePowerOutlet

A  powerOutlet is a subDevice that expresses the attachment device for deviceSmartPlug.
Table 5.4.2‑1: Modules of subDevicePowerOutlet model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12

	energyConsumption
	energyConsumption
	true
	See clause 5.3.26

	overcurrentSensor
	overcurrentSensor
	true
	See clause 5.3.48

	dimmingLevel
	numberValue
	true
	See clause 5.3.45.

This provides the capability to change the energy.


5.5 Device models
5.5.1 device3DPrinter
A 3D printer is a smart home appliance to provide 3D printing capabilities.
Table 5.5.1‑1: Modules of device3DPrinter Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	3Dprinter
	3Dprinter
	false
	See clause 5.3.1

	runState
	runState
	false
	See clause 5.3.62

	temperature
	temperature
	false
	See clause 5.3.71
This value represents the temperature of the nozzle. This value SHALL be a float number in a range from 0.0 to 1000.0.

	printQueue
	printQueue
	false
	See clause 5.3.54


5.5.2 deviceAirConditioner
An air conditioner is a home appliance used to alter the properties of air (primarily temperature and humidity) to more comfortable conditions. This air conditioner information model provides capabilities to control and monitor air conditioner specific functions and resources.

Table 5.5.2‑1: Modules of deviceAirConditioner Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	airConJobMode
	airConJobMode
	true
	See clause 5.3.1

	airConOperationMode
	operationMode
	true
	See clause 5.3.47
This module instance is used to trigger airCon operation that is pre-set in airConJobMode. If this data point is not present, then the airconditioner job mode can be triggered by setting the “airConJobMode”.

	airCleanOperationMode
	operationMode
	true
	See clause 5.3.47
This module instance is used to trigger airClean operation.

	temperature
	temperature
	true
	See clause 5.3.71

	timer
	timer
	true
	See clause 5.3.74

	sleepTimer
	timer
	true
	See clause 5.3.74
The sleep function, which is vendor-specific algorithm (e.g., increasing of one degree for every 30 minutes), is triggered instantly when “targetDuration” is set, and it indicates the time to the end of appliance operation. It is set at runtime by user application.

	turbo
	turbo
	true
	See clause 5.3.75

	airFlow
	airFlow
	true
	See clause 5.3.4

	powerSave
	powerSave
	true
	See clause 5.3.53

	airQualitySensor
	airQualitySensor
	true
	See clause 5.3.6

	filterInfo
	filterInfo
	true
	See clause 5.3.29


5.5.3 deviceAirPurifier
An airPurifieris a home appliance used to prevent dust and other particles from air by filtering, washing or electrostatic precipitation. This airPurifier information model provides capabilities to control and monitor airPurifier specific functions and resources.

Table 5.5.3‑1: Modules of deviceAirPurifier Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	airPurifierJobMode
	airPurifierJobMode
	true
	See clause 5.3.5

	airPurifierOperationMode
	operationMode
	true
	See clause 5.3.47
This module instance is used to trigger airPurifier operation.

	timer
	timer
	true
	See clause 5.3.74

	powerSave
	powerSave
	true
	See clause 5.3.53

	airQualitySensor
	airQualitySensor
	true
	See clause 5.3.6

	filterInfo
	filterInfo
	true
	See clause 5.3.29


5.5.4 deviceAirQualityMonitor
A air quality monitor is a home appliance for monitoring the air quality. This airQualityMonitor information model provides capabilities to monitor the airQualityMonitor functions and resources.

Table 5.5.4‑1: Modules of deviceAirQualityMonitor Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	airQualitySensor
	airQualitySensor
	false
	See clause 5.3.6


5.5.5 deviceAudioReceiver
An audio receiver is a device that receives audio signals from a number of sources, processing them to drive speakers.
Table 5.5.5‑1: Modules of deviceAudioReceiver model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	audioVolume
	audioVolume
	false
	See clause 5.3.8

	mediaInput
	mediaSelect
	true
	See clause 5.3.43

	mediaOutput
	mediaSelect
	true
	See clause 5.3.43


5.5.6 deviceBloodPressureMonitor
A blood pressure monitor is a device that can be used to monitor the blood  pressure and composed of one or some cuffs and a main montor machine.
Table 5.5.6‑1: Modules of deviceBloodPressureMonitor Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	battery
	battery
	false
	See clause 5.3.10

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12


Table 5.5.6‑2: Subdevice of deviceBloodPressureMonitor Device model
	Subdevice Name
	Multiplicity
	Optional
	Description

	cuff
	0..n
	false
	See clause 5.4.1


5.5.7 
deviceCamera

A camera is an optical instrument for recording or capturing images, which may be stored locally, transmitted to another locations.
Table 5.5.7‑1: Modules of deviceCamera Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	sessionDescription
	sessionDescription
	false
	See clause 5.3.64

	playerControl
	playerControl
	true
	See clause 5.3.52

	motionSensor
	motionSensor
	true
	See clause 5.3.44


5.5.8 deviceClothesDryer
A clothes dryer is a home appliance for drying clothes. This clothesDryer information model provides capabilities to control and monitor clothes dryer specific functions and resources.

Table 5.5.8‑1: Modules of deviceClothesDryer Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	clothesDryerJobMode
	clothesDryerJobMode
	true
	See clause 5.3.19

	clothesDryerOperationMode
	operationMode
	true
	See clause 5.3.47
This module instance is used to trigger clothesDryer operation.


5.5.9 deviceClothesWasher
A clothes washer is a home appliance that is used to wash laundry, such as clothing and sheets. This information model provides capabilities to interact with specific functions and resources of clothes washers.

Table 5.5.9‑1: Modules of deviceClothesWasher Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	operationMode
	operationMode
	false
	See clause 5.3.47

	runState
	runState
	false
	See clause 5.3.62

	washingCourse
	washingCourse
	false
	See clause 5.3.77

	washingCourseOption
	washingCourseOption
	true
	See clause 5.3.78

	remoteControlEnable
	remoteControlEnable
	true
	See clause 5.3.60

	timer
	timer
	true
	See clause 5.3.74


5.5.10 deviceCoffeeMachine

Coffee machine is a device that is used to brew a coffee, may add foamed milk, and may include some variants e.g. a grinder.
Table 5.5.10‑1: Modules of deviceCoffeeMachine Device model

	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	runState
	runState
	true
	See clause 5.3.62

	clock
	clock
	true
	See clause 5.3.18

	brewing
	brewing
	false
	See clause 5.3.16

	waterStatus
	liquidRemaining
	true
	See clause 5.3.41

	milkStatus
	liquidRemaining
	true
	See clause 5.3.41

	grinder
	grinder
	true
	See clause 5.3.33

	milkFoaming
	foaming
	true
	See clause 5.3.30

	milkQuantity
	liquidLevel
	true
	See clause 5.3.40

	brewingSwitch
	binarySwitch
	false
	See clause 5.3.12

	keepWarm
	keepWarm
	true
	See clause 5.3.38


5.5.11 deviceCookerHood
A cookerHood is a device containing a mechanical fan that hangs above the stove or cooktop in the kitchen.
Table 5.5.11‑1: Modules of cookerHood model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	airFlow
	airFlow
	true
	See clause 5.3.4


5.5.12 deviceCooktop
A cooktop is a device that  is a kitchen appliance designed for the purpose of cooking food.
Table 5.5.12‑1: Modules of deviceCooktop model
	Module Instance Name
	Module Class Name
	Optional
	Description

	[heatingZone]
	heatingZone
	false
	See clause 5.3.34. This device may contain multiple instances of heatingZone module class. Each instance shall have a differnet instance name. The name may be the index in the list (e.g. heatingZone1, heatingZone2 ..)


5.5.13 deviceDehumidifier
A dehumidifier is a device that is used to monitor or control the state of a dehumidifying device.
Table 5.5.13‑1: Modules of deviceDehumidifier Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	relativeHumidity
	relativeHumidity
	true
	See clause 5.3.59

	runState
	runState
	true
	See clause 5.3.62

	dehumidifierJobMode
	dehumidifierJobMode
	true
	See clause 5.3.23

	dehumidifierOperationMode
	operationMode
	true
	See clause 5.3.47
This module instance is used to trigger dehumidifier operation.

	timer
	timer
	true
	See clause 5.3.74

	powerSave
	powerSave
	true
	See clause 5.3.53


5.5.14 deviceDishWasher
A dish washer is a home appliance used to wash dishes. This information model provides capabilities to interact with specific functions and resources of a dish washer. 

Table 5.5.14‑1: Modules of deviceDishWasher Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62


5.5.15 deviceDoor
A door is a device that is used to open and close the door.
Table 5.5.15‑1: Modules of door model
	Module Instance Name
	Module Class Name
	Optional
	Description

	openLevel
	openLevel
	true
	See clause 5.3.46

	doorlock
	lock
	true
	See clause 5.3.42

	doorStatus
	doorStatus
	true
	See clause 5.3.24


5.5.16 deviceDoorLock

A door lock is a device that can be used to lock the door.
Table 5.5.16‑1: Modules of deviceDoorLock Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	doorLock
	lock
	false
	See clause 5.3.42

	doorStatus
	doorStatus
	true
	See clause 5.3.24

	battery
	battery
	true
	See clause 5.3.10


5.5.17 deviceElectricVehicleCharger

An electric vehicle charger is a device that is used for charging or discharging electric vehicles.

Table 5.5.17‑1: Modules of deviceElectricVehicleCharger Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	false
	See clause 5.3.28

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	false
	See clause 5.3.62

	battery
	battery
	false
	See clause 5.3.10

	electricVehicleConnector
	electricVehicleConnector
	false
	See clause 5.3.25


5.5.18 deviceFan
A fan is a device that is used to monitor or control the state of a fanning device.
Table 5.5.18‑1: Modules of deviceFan model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12


5.5.19 deviceFoodProbe
A food prove is a device that is used to measure the internal temperature of food.
Table 5.5.19‑1: Modules of deviceFoodProbe model
	Module Instance Name
	Module Class Name
	Optional
	Description

	temperature
	temperature
	false
	See clause 5.3.71


5.5.20 deviceFreezer
A freezer is a large container like a fridge in which the temperature is kept below freezing point so that you can store food inside it for long periods. This freezer information model provides capabilities to monitor freezer specific functions and resources.

Table 5.5.20‑1: Modules of deviceFreezer Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	temperature
	temperature
	false
	See clause 5.3.71


5.5.21 deviceGlucosemeter
A glucometer is a device that can be used to monitor the blood glucose level.
Table 5.5.21‑1: Modules of deviceGlucoseMeter Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	glucometer
	glucometer
	false
	See clause 5.3.32

	battery
	battery
	false
	See clause 5.3.10


5.5.22 deviceHeartRateMonitor
A heart rate monitor a device that can be used to monitor the heart rate.

Table 5.5.22‑1: Modules of deviceHeartRateMonitor Device model

	Module Instance Name
	Module Class Name
	Optional
	Description

	pulsemeter
	Pulsemeter
	false
	See clause 5.3.55

	battery
	Battery
	false
	See clause 5.3.10


5.5.23 deviceHomeCCTV
A home CCTV is a smart home appliance to provide monitoring capabilities when people stay way from their home or room or indicate the environmental status of their home or room.
Table 5.5.23‑1: Modules of deviceHomeCCTV Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	sessionDescription
	sessionDescription
	false
	See clause 5.3.64

	playerControl
	playerControl
	true
	See clause 5.3.52

	runState
	runState
	true
	See clause 5.3.62

	motionSensor
	motionSensor
	true
	See clause 5.3.44

	airQualitySensor
	airQualitySensor
	true
	See clause 5.3.6

	ozoneMeter
	ozoneMeter
	true
	See clause 5.3.50

	smokeSensor
	smokeSensor
	true
	See clause 5.3.66

	acousticSensor
	acousticSensor
	true
	See clause 5.3.1

	impactSensor
	impactSensor
	true
	See clause 5.3.37

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	alarmSpeaker
	alarmSpeaker
	true
	See clause 5.3.7


5.5.24 deviceHumidifier
A humidifier is a device that is used to monitor or control the state of a humidifying device.
Table 5.5.24‑1: Modules of Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12


5.5.25 deviceKettle
Kettle is a device used to boil water. It may set a desired temperature for water and may keep water warm for a desired time.

Table 5.5.25‑1: Modules of deviceKettle Device model

	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	runState
	runState
	true
	See clause 5.3.62

	waterStatus
	liquidRemaining
	true
	See clause 5.3.41

	boilingSwitch
	binarySwitch
	false
	See clause 5.3.12

	temperature
	temperature
	true
	See clause 5.3.71

	keepWarm
	keepWarm
	true
	See clause 5.3.38


5.5.26 deviceLight

A light is a device that is used to control the state of an illumination device.
Table 5.5.26‑1: Modules of deviceLight Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	colour
	colour
	true
	See clause 5.3.20

	colourSaturation
	colourSaturation
	true
	See clause 5.3.21

	brightness
	brightness
	true
	See clause 5.3.17


5.5.27 deviceMicrogeneration

A microgeneration is a Home Energy Management System (HEMS) device that is used to create energy. Examples of microgeneration devices are photovoltaics device or fuel cells.

Table 5.5.27‑1: Modules of deviceMicrogeneration Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	energyGeneration
	energyGeneration
	false
	See clause 5.3.27


Table 5.5.27‑2: Device specific properties of deviceMicrogeneration Device model

	Name
	Type
	Value
	Optional
	Documentation

	propGenerationSource
	xs:string
	
	false
	The type of generating source.


5.5.28 deviceMultiFunctionPrinter
A MFP(Multi Function Printer) is an office machine which incorporates the functionality of multiple devices in one, so as to have a smaller footprint in home or office. A typical MFP may act as a combination of printer, scanner and more. This MFP information model provides capabilities to control and monitor MFP specific functions and resources.

Table 5.5.28‑1: Modules of deviceMultiFunctionPrinter Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	printerRunState
	runState
	false
	See clause 5.3.62

	scannerRunState
	runState
	true
	See clause 5.3.62

	autoDocumentFeeder
	autoDocumentFeeder
	true
	See clause 5.3.9

	printQueue
	printQueue
	true
	See clause 5.3.54


5.5.29 deviceOutdoorLamp
A Outdoor lamp is a smart home appliance to provide lights and information for outside of home with smart sensing capabilities such as ultraviolet sensing.
Table 5.5.29‑1: Modules of deviceOutdoorLamp Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	brightness
	brightness
	true
	See clause 5.3.17

	motionSensor
	motionSensor
	True
	See clause 5.3.44

	airQualitySensor
	airQualitySensor
	true
	See clause 5.3.6

	uvSensor
	uvSensor
	true
	See clause 5.3.76

	timer
	timer
	true
	See clause 5.3.74
The timer is used to set duration of giving lights from the moment of triggering by brightness module or motionSensor module.

	faultDetection
	faultDetection
	true
	See clause 5.3.28


5.5.30 deviceOven
An oven is a home appliance used to roast and heat food in a complete stove. This information model is applicable to different types of ovens: gas ovens, electrical ovens, steam ovens, microwave ovens, etc. This information model provides capabilities to interact with specific functions and resources of ovens. 

Table 5.5.30‑1: Modules of deviceOven Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12 Depending on the manufacturer policies or regulations, the binary switch might only be used to turn the device off.

	runState
	runState
	true
	See clause 5.3.62

	timer
	timer
	true
	See clause 5.3.74

	temperature
	temperature
	false
	See clause 5.3.71


5.5.31 devicePrinter
A printer is a device that is used to monitor or control the state of a printing device.
Table 5.5.31‑1: Modules of devicePrinter Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	printQueue
	printQueue
	true
	See clause 5.3.54


5.5.32 devicePulseOximeter

A pulseoximeter is a device that can be used to monitor the blood characteristics.
Table 5.5.32‑1: Modules of devicePulseOxiMeter Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	pulsemeter
	pulsemeter
	true
	See clause 5.3.55When oximeter module doesn’t exist, pulsemeter module is mandatory.

	oximeter
	oximeter
	true
	See clause 5.3.49.

When pulsemeter module doesn’t exist, oximeter module is mandatory.

	battery
	battery
	false
	See clause 5.3.10


5.5.33 deviceRefrigerator
A refrigerator is a home appliance used to store food at temperatures which are a few degrees above the freezing point of water. This information model provides capabilities to interact with specific functions and resource of refrigerators.

Table 5.5.33‑1: Modules of deviceRefrigerator Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12

	powerSave
	powerSave
	true
	See clause 5.3.53

	doorStatus
	doorStatus
	true
	See clause 5.3.24

	frozenTemperature
	temperature
	true
	See clause 5.3.71

	fridgeTemperature
	temperature
	false
	See clause 5.3.71

	customTemperature
	temperature
	true
	See clause 5.3.71. This module can be configured to fridge temp. or frozen temp. based on its usage by manufacturer

	refrigeration
	refrigeration
	true
	See clause 5.3.58

	controlPanelLock
	lock
	true
	See clause 5.3.42

	waterFilterInfo
	filterInfo
	true
	See clause 5.3.29


5.5.34 deviceRobotCleaner
A robot cleaner is an autonomous robotic vacuum cleaner that has intelligent programming and a limited vacuum cleaning system. This robot cleaner information model provides capabilities to control and monitor robot cleaner specific functions and resources. 

Table 5.5.34‑1: Modules of deviceRobotCleaner Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	robotCleanerJobMode
	robotCleanerJobMode
	false
	See clause 5.3.61

	robotCleanerOperationMode
	operationMode
	true
	See clause 5.3.47

	battery
	battery
	true
	See clause 5.3.10

	timer
	timer
	true
	See clause 5.3.74


5.5.35 deviceScanner
A scanner is a device that optically scans images, printed text, handwriting or an object and converts it to a digital image.
Table 5.5.35‑1: Modules of deviceScanner model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	false
	See clause 5.3.62

	autoDocumentFeeder
	autoDocumentFeeder
	true
	See clause 5.3.9


5.5.36 deviceSecurityPanel
A security pannel is a device that can change the security mode.
Table 5.5.36‑1: Modules of deviceSecurityPanel model
	Module Instance Name
	Module Class Name
	Optional
	Description

	securityStatus
	securityStatus
	false
	See clause 5.3.63


5.5.37 deviceSetTopBox
A set top box is a device that generally contains a TV tuner input and displays output to a TV.
Table 5.5.37‑1: Modules of setTopBox model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	audioVolume
	audioVolume
	true
	See clause 5.3.8

	Channel
	televisionChannel
	true
	See clause 5.3.70

	mediaInput
	mediaSelect
	true
	See clause 5.3.43

	mediaOutput
	mediaSelect
	true
	See clause 5.3.43


5.5.38 deviceSmartElectricMeter

A smart electric meter is a metering device that is used to measure consumption data for electrictricity.

Table 5.5.38‑1: Modules of deviceSmartElectricMeter Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	clock
	clock
	true
	See clause 5.3.18

	energyConsumption
	energyConsumption
	false
	See clause 5.3.26

	energyGeneration
	energyGeneration
	true
	See clause 5.3.27


Table 5.5.38‑2: Device specific properties of deviceSmartElectricMeter Device model

	Name
	Type
	Value
	Optional
	Documentation

	propMeasuringScope
	xs:string
	
	true
	Measuring scope of the meter (e.g. whole house, room, or device).


5.5.39 deviceSmartPlug
A smartplug is a device that can trun on and off the connected device.
Table 5.5.39‑1: Modules of deviceSmartPlug model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	remoteControlEnable
	remoteControlEnable
	true
	See clause 5.3.60


Table 5.5.39‑2: Subdevice of deviceSmartPlug Device model
	Subdevice Name
	Multiplicity
	Optional
	Description

	subDevicePowerOutlet
	1..n
	false
	See clause 5.4.x


5.5.40 deviceSteamCloset
A deviceSteamCloset is a home appliance that de-wrinkles, sanitizes and dries to clean fabrics similar to  a dry cleaner. This information model provides capabilities to interact with specific functions and resources of the steam closet. 

Table 5.5.40‑1: Modules of deviceSteamCloset Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	steamClosetJobMode
	steamClosetJobMode
	false
	See clause 5.3.69

	steamClosetOperationMode
	operationMode
	true
	See clause 5.3.47


5.5.41 deviceStorageBattery

A storage battery is a HEMS device that is used to provide the home with electrical energy. 

Table 5.5.41‑1​​: Modules of deviceStorageBattery Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	binarySwitch
	binarySwitch
	true
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	battery
	battery
	false
	See clause 5.3.10


5.5.42 deviceSwitch

A switch is a device that is used to control and monitor the state of power. Although there is only one module instance in table 5.4.x-1, the binarySwitch module instance can be extended using different module instance names according to the requirement.

Table 5.5.42‑1: Modules of deviceSwitch Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12


5.5.43 deviceTelevision
A television (TV) is a home appliance used to show audio and visual content such as broadcasting programs and network streaming. This TV information model provides capabilities to control and monitor TV specific resources.

Table 5.5.43‑1: Modules of deviceTelevision Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	audioVolume
	audioVolume
	true
	See clause 5.3.8

	televisionChannel
	televisionChannel
	true
	See clause 5.3.70

	playerControl
	playerControl
	true
	See clause 5.3.52

	mediaInput
	mediaSelect
	true
	See clause 5.3.43

	mediaOutput
	mediaSelect
	true
	See clause 5.3.43


5.5.44 deviceThermometer

A thermometer is a device that can be used to check the body temperature.
Table 5.5.49‑1: Modules of deviceThermoMeter Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	temperature
	temperature
	false
	See clause 5.3.71

	battery
	battery
	false
	See clause 5.3.10


5.5.45 deviceThermostat

A thermostat is used to control the ambient temperature of rooms within for example a house. This information model provides capabilities to interact with specific functions of thermostats.

Table 5.5.44‑1: Modules of deviceThermostat Device model

	Module Instance Name
	Module Class Name
	Optional
	Description

	runState
	runState
	true
	See clause 5.3.62. The possible values of the supportedModes datapoint for the Thermostat device are included in clause 5.6.18

	timer
	timer
	true
	see clause 5.3.74

	temperature
	temperature
	false
	see clause 5.3.71


5.5.46 deviceWaterHeater

A water heater is a device that is used to provide hot water through home facilities.

Table 5.5.45‑1: Modules of deviceWaterHeater Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	faultDetection
	faultDetection
	true
	See clause 5.3.28

	binarySwitch
	binarySwitch
	false
	See clause 5.3.12

	runState
	runState
	true
	See clause 5.3.62

	clock
	clock
	true
	See clause 5.3.18

	boiler
	boiler
	true
	See clause 5.3.15

	hotWaterSupply
	hotWaterSupply
	true
	See clause 5.3.36


5.5.47 deviceWaterValve
A water valve is a device that is used to turn the water supply ON or OFF remotely.
Table 5.5.46‑1: Modules of waterValve model
	Module Instance Name
	Module Class Name
	Optional
	Description

	openLevel
	openLevel
	false
	See clause 5.3.46


5.5.48 deviceWeightScaleAndBodyCompositionAnalyzer
A weight scale & body composition analyzer is a device that can be used to monitor the weight and body composition.

Table 5.5.47‑1: Modules of deviceWeightScaleAndBodyCompositionAnalyzer Device model

	Module Instance Name
	Module Class Name
	Optional
	Description

	weight
	weight
	false
	See clause 5.3.81

	bodyCompositionAnalyzer
	bodyCompositionAnalyzer
	false
	See clause 5.3.14

	bioElectricalImpedanceAnalysis
	bioElectricalImpedanceAnalysis
	false
	See clause 5.3.13

	battery
	battery
	false
	See clause 5.3.10


5.5.49 deviceWindowShade

The window shade is an appliance that provides the ability to cover windows. This device type includes but not limited to roller shades, drapes, and tilt-only blinds.

Table 5.5.48‑1: Modules of deviceWindowShade Device model
	Module Instance Name
	Module Class Name
	Optional
	Description

	openLevel
	openLevel
	false
	See clause 5.3.46

	battery
	battery
	true
	See clause 5.3.10


5.6 Enumeration type definitions

5.6.1 hd:3DprinterTechnology
Used for printType DataPoint of printAttribute ModuleClass.
Table 5.6.1‑1: Interpretation of 3DprinterTechnology
	Value
	Interpretation
	Note

	1
	Fused Filament Fabrication
	FFF

	2
	Fused Deposition Modeling
	FDM

	3
	Digital Light Processing
	DLP

	4
	Powder Bed & inkjet head 3D Printing
	PBP

	5
	Photopolymer Jetting Technology
	PolyJet

	6
	Laminated Object Manufacturing
	LOM

	7
	Stereolithography Apparatus
	SLA

	8
	Selective Laser Sintering
	SLS

	NOTE:
See clause 5.3.1 "3Dprinter". 


5.6.2 hd:adfState
Used for currentAdfState and adfStates DataPoints of autoDocumentFeeder ModuleClass.
Table 5.6.2‑1: Interpretation of hd:adfState
	Value
	Interpretation
	Note

	1
	processing
	

	2
	empty
	

	3
	jam
	

	4
	loaded
	

	5
	mispick
	The product did not pick up the paper in the document feeder.

	6
	hatchOpen
	The product hatch is open.

	7
	duplexPageTooShort
	

	8
	duplexPageTooLong
	

	9
	multipickDetected
	

	10
	inputTrayFailed
	

	11
	inputTrayOverloaded
	

	NOTE:
See clause 5.3.9 "autoDocumentFeeder". Negative values are reserved for vendor specific modes.


5.6.3 hd:airConJobMode
Used for currentJobMode and jobModes DataPoints of airConJobMode ModuleClass.
Table 5.6.3‑1: Interpretation of hd:airConJobMode
	Value
	Interpretation
	Note

	1
	cool
	This value is for deviceAirConditioner and indicates cool mode.

	2
	airDry
	This value is for deviceAirConditioner and indicates air dry mode.

	3
	fan
	This value is for deviceAirConditioner and indicates fan mode.

	4
	AI
	This value is for deviceAirConditioner and indicates artificial intelligence mode.

	5
	heat
	This value is for deviceAirConditioner and indicates heat mode.

	6
	airClean
	This value is for deviceAirConditioner and indicates air clean mode.

	7
	ACO
	This value is for deviceAirConditioner and indicates Auto Change Over mode.

	8
	aroma
	This value is for deviceAirConditioner and indicates aroma mode.

	NOTE:
See clause 5.3.1 "airConJobMode". Negative values are reserved for vendor specific modes.


5.6.4 hd:airPurifierJobMode
Used for currentJobMode and jobModes DataPoints of airPurifierJobMode ModuleClass.
Table 5.6.4‑1: Interpretation of hd:airPurifierJobMode
	Value
	Interpretation
	Note

	1
	normalClean
	This indicates the normal mode that operates the basic function. 

	2
	sleep
	This indicates the sleep mode that turns the operating function off at the time set by a timer.

	3
	silent
	This indicates the silent mode that generates low noise

	4
	wet
	This indicates the wet mode that passes the air that’s already filtered through water filter once again to provide the humidification effect

	5
	circulate
	This indicates the circulate mode that circulates the purified air by rotating the fan on top of the air purifier

	6
	dual
	This indicates the dual mode that operates both the upper and lower parts of the air purifier

	7
	auto
	This indicates the auto mode that first measures the pollution level (e.g., good, normal, bad, very bad) and then, triggers appropriate modes based on the measured level. In case of bad and very bad condition, the rotating fan on the upper side starts its operation

	NOTE:
See clause 5.3.5 "airPurifierJobMode". Negative values are reserved for vendor specific modes.


5.6.5 hd:alertColourCode
Used for light DataPoint of alarmSpeaker ModuleClass.

Table 5.6.5‑1: Interpretation of alertColourCode
	Value
	Interpretation
	Note

	1
	red
	This colour indicates the alarm status.

	2
	green
	This colour indicates the alarm has been cleared.

	NOTE:
See clause 5.3.7 "alarmSpeaker".


5.6.6 hd:callState
Used for the callState data point in the phoneCall ModuleClass.
Table 5.6.6‑1: Interpretation of callState
	Value
	Interpretation
	Note

	1
	hangup
	

	2
	calling
	

	3
	ringing
	

	4
	busy
	

	5
	answered
	

	6
	noline
	

	NOTE:
See clause 5.3.51 “phoneCall”


5.6.7 hd:clothesDryerJobMode
Used for currentJobMode and jobModes DataPoints of clothesDryerJobMode ModuleClass.
Table 5.6.7‑1: Interpretation of hd:clothesDryerJobMode
	Value
	Interpretation
	Note

	1
	normal
	Normal cycle

	2
	quickDry
	About half the length of a normal cycle, this setting uses high heat to dry a few items.

	3
	permanentPress
	Slow drying with low heat helps wringkle-free garments live up to their name and keeps the hard creases out of thins you typically iron.

	4
	heavyDuty
	Tumbling for an extended period with high heat for sturdy items (towels, sweats, jeans)

	5
	delicates
	A short, low-heat cycle for delicates and other items such as spandex workout gear, which loses its stretch when too much heat is used.

	6
	airDry
	A cool-air setting for items that can’t take any heat, such as plastic tablecloths and rubber-backed rugs

	7
	extendedTumble
	Periodically tumbles clothes without heats for a preset amount of time after they’re dry to prevent wrinkles.

	NOTE:
See clause 5.3.19 "clothesDryerJobMode". Negative values are reserved for vendor specific modes.


5.6.8 hd:dehumidifierJobMode
Used for currentJobMode and jobModes DataPoints of dehumidifierJobMode ModuleClass.
Table 5.6.8‑1: Interpretation of hd:dehumidifierJobMode
	Value
	Interpretation
	Note

	1
	smart
	This indicates the smart mode that first gets the target humidity level from user input, next detects the currect relative humidity, then automatically change the dehumidity level to keep the target humidity level. 

	2
	fast
	This indicates the fast mode that speeds the operating level up to quickly dehumidify when the humidity level is so high. It is a kind of turbo mode.

	3
	silent
	This indicates the silent mode that can be used when an user sleeps. It reduces the noise.

	4
	focus
	This indicates the focus mode that dehumidifies focusing on a particular part.

	5
	clothes
	This indicates the clothes mode that dehumidifies adjusting the wind direction vertically. It is normally used to dehumidify clothes.

	NOTE:
See clause 5.3.23 "dehumidifierJobMode". Negative values are reserved for vendor specific modes.


5.6.9 hd:deviceType

Used for DeviceType property of device models.

Table 5.6.9‑1: Interpretation of deviceType
	Value
	Interpretation
	Note

	1
	deviceAirConditioner 
	See clause 5.5.1

	2
	deviceClothesWasher
	See clause 5.5.3

	3
	deviceElectricVehicleCharger
	See clause 5.5.10

	4
	deviceLight
	See clause 5.5.18

	5
	deviceMicrogeneration 
	See clause 5.5.27

	6
	deviceOven
	See clause 5.5.28

	7
	deviceRefrigerator 
	See clause 5.5.31

	8
	deviceRobotCleaner
	See clause 5.5.34

	9
	deviceSmartElectricMeter 
	See clause 5.5.35

	10
	deviceStorageBattery 
	See clause 5.5.39

	11
	deviceTelevision
	See clause 5.5.42

	12
	deviceThermostat
	See clause 5.5.44

	13
	deviceWaterHeater 
	See clause 5.5.45

	14
	deviceCoffeeMachine
	See clause 오류! 참조 원본을 찾을 수 없습니다.

	15
	deviceBloodPressureMonitor
	See clause 오류! 참조 원본을 찾을 수 없습니다.

	16
	deviceGlucosemeter
	See clause 오류! 참조 원본을 찾을 수 없습니다.

	17
	devicePulseOximeter
	See clause 오류! 참조 원본을 찾을 수 없습니다.

	18
	deviceThermometer
	See clause 5.5.49

	19
	deviceWeightScaleAndBodyComposition Analyzer
	See clause 오류! 참조 원본을 찾을 수 없습니다.

	20
	deviceHeartRate Monitor
	See clause 오류! 참조 원본을 찾을 수 없습니다.

	0
	undefinedVendorExt
	For vendor specific usage.

	NOTE:
See clause 5.5 "device Models".


5.6.10 hd:doorState

Used for doorState DataPoint of doorStatus ModuleClass.

Table 5.6.10‑1: Interpretation of doorState

	Value
	Interpretation
	Note

	1
	closed
	

	2
	open
	

	3
	opening
	

	4
	closing
	

	5
	stopped
	

	NOTE:
See clause 5.3.24 "doorStatus".


5.6.11 hd:foamStrength
Used for DataPoints indicating the strength of a foam, e.g. foaming milk from a coffee machine.
Table 5.6.11‑1: Interpretation of foamStrength
	Value
	Interpretation
	Note

	1
	zero
	

	2
	low
	

	3
	medium
	

	4
	high
	

	5
	maximum
	

	NOTE:
See clause 5.3.30 “foaming” 


5.6.12 hd:generalLevel
Used for soilLevel DataPoint of washingCourseOption ModuleClass.
Table 5.6.12‑1: Interpretation of level
	Value
	Interpretation
	Note

	1
	light
	

	2
	normal
	

	3
	heavy
	

	NOTE:
See clause 5.3.78“washingCourseOption”


5.6.13 hd:generalSpeed
Used for spinSpeed DataPoint of washingCourseOption ModuleClass.
Table 5.6.13‑1: Interpretation of speed
	Value
	Interpretation
	Note

	1
	low
	

	2
	medium
	

	3
	high
	

	4
	extraHigh
	

	NOTE:
See clause 5.3.78 “washingCourseOption”


5.6.14 hd:generalTemperature
Used for washTemp DataPoint of washingCourseOption ModuleClass.
Table 5.6.14‑1: Interpretation of generalTemperature
	Value
	Interpretation
	Note

	1
	cold
	Actual temperature is set by manufacturer 

	2
	warm
	

	3
	hot
	

	NOTE:
See clause 5.3.78 “washingCourseOption”


5.6.15 hd:grainsLevel

Used for DataPoint indicating a level of supplies having a grain-aspect e.g.the level of remaining coffee beans in the grinder part of a coffee machine, or the desired level of coffee beans in this machine.

Note: values for the level of a liquid is covered by hd:liquidLevel.

Table 5.6.15‑1: Interpretation of level
	Value
	Interpretation
	Note

	1
	zero
	

	2
	low
	

	3
	medium
	

	4
	high
	

	5
	maximum
	

	NOTE:
See clause 5.3.33 "grinder".


5.6.16 hd:grindCoarseness

Used for DataPoints indicating the coarseness of a solid after grinding, e.g. grinded coffee beans.
Table 5.6.16‑1: Interpretation of grindCoarseness
	Value
	Interpretation
	Note

	1
	ultrafine
	

	2
	fine
	

	3
	medium
	

	4
	coarse
	

	5
	coarsest
	

	NOTE:
See clause 5.3.33 “grinder” 


5.6.17 hd:horizontalDirection

Used for DataPoints indicating horizontal direction.
Table 5.6.17‑1: Interpretation of horizontalDirection
	Value
	Interpretation
	Note

	1
	auto
	

	2
	center
	

	3
	left
	

	4
	right
	

	NOTE:
See clause 5.3.4 "airFlow".


5.6.18 hd:jobStates
Used for currentJobState and jobStates DataPoints of runState ModuleClass.
Table 5.6.18‑1: Interpretation of jobState
	Value
	Interpretation
	Note

	1
	aborted
	

	2
	cancelled
	

	3
	completed
	

	4
	paused
	

	5
	pending
	

	6
	processing
	

	NOTE:
See clause 5.3.62 "runstate".


5.6.19 hd:liquidLevel

Used for DataPoint indicating the desired level or the remaining level of liquid.

Table 5.6.19‑1: Interpretation of liquidLevel
	Value
	Interpretation
	Note

	1
	zero
	

	2
	low
	

	3
	medium
	

	4
	high
	

	5
	maximum
	

	NOTE:
See clause 5.3.46 "openLevel", clause 5.3.40 "liquidLevel".


5.6.20 hd:machineState
Used for currentMachineState and machineStates DataPoints of runState ModuleClass.
Table 5.6.20‑1: Interpretation of machineState
	Value
	Interpretation
	Note

	1
	idle
	Machine is ready to operate

	2
	preActive
	Machine is operating its pre-functions (ex. pre-heat)

	3
	active
	Machine is operating its functions

	4
	reserved
	Reservation is made by user

	5
	stopped
	Operation is stopped/aborted by some other reasons

	6
	error
	Error has occurred 

	7
	diagnostic
	Machine reports diagnostic information to the server

	8
	test
	Particular functions run for test

	9
	maintenance
	Machine is needed to maintain

	10
	clear
	The result is not removed yet

	11
	charging
	Machine is being charged

	NOTE:
See clause 5.3.62 "runState".


5.6.21 hd:ozoneStatus

Used for ozoneStatus property of ozoneMeter.

Table 5.6.21‑1: Interpretation of ozoneStatus
	Value
	Interpretation
	Note

	1
	Good 
	e.g. 0 to 0.030 ppm

	2
	Normal
	e.g. 0.031 to 0.090 ppm

	3
	Bad
	e.g. 0.091 to 0.150ppm

	4
	Very bad
	e.g. 0.151 ppm or above

	NOTE:
See clause 5.3.50 "ozoneMeter".
The interpretation note is an example which is referenced from Korean Environmental Standard[i.7].


5.6.22 hd:playerMode
Used for currentMode and supportedModes data points in the playerControl ModuleClass.
Table 5.6.22‑1: Interpretation of playerMode
	Value
	Interpretation
	Note

	1
	stop
	

	2
	play
	

	3
	pause
	

	4
	resume
	

	5
	record
	

	6
	rewind
	

	7
	fast-rewind
	

	8
	forward
	

	9
	fast-forward
	

	10
	searchPrevious
	

	11
	searchNext
	

	NOTE:
See clause 5.3.52 “playerControl”


5.6.23 hd:robotCleanerJobMode

Used for currentJobMode and jobModes DataPoints of robotCleanerJobMode ModuleClass.
Table 5.6.23‑1: Interpretation of hd: robotCleanerJobMode
	Value
	Interpretation
	Note

	1
	zigzag
	The machine moves forward by going at an angle first to one side then to the other

	2
	sectorBase
	The machine first cleans a specific sector(e.x., 1x1m), then moves to another sector.

	3
	spot
	The machine cleans a targeted area of about specific spot

	NOTE:
See clause 5.3.61 "robotCleanerJobMode". Negative values are reserved for vendor specific modes.


5.6.24 hd:securityMode
Used for currentSecurityMode and securityMode DataPoints of securityStatus ModuleClass. 
Table 5.6.24‑1: Interpretation of securityMode
	Value
	Interpretation
	Note

	1
	active
	Unit is active

	2
	armedAway
	Unit is armed for away

	3
	armedInstant
	Unit is armed instantly

	4
	armedMaximum
	Unit is armed at maximum level

	5
	armedNightStay
	Unit is armed in night stay

	6
	armedStay
	Unit is armed in stay mode

	NOTE:
See clause 5.3.63 “securityStatus”


5.6.25 hd:spinLevelStrength

Used for DataPoints indicating strength of a spinLevel.
Table 5.6.25‑1: Interpretation of strength
	Value
	Interpretation
	Note

	1
	zero
	

	2
	sensitive
	

	3
	weak 
	

	4
	medium
	

	5
	strong
	

	6
	maximum
	

	NOTE:
See clause 5.3.68 "spinLevel".


5.6.26 hd:steamClosetJobMode

Used for currentJobMode and jobModes DataPoints of steamClosetJobMode ModuleClass.
Table 5.6.26‑1: Interpretation of hd:steamClosetJobMode
	Value
	Interpretation
	Note

	1
	reduceOdor
	Using pure water, the machine help remove the smells on clothes

	2
	steamWrinkle
	The machine steams away wrinkles and also creates pant creases, as well as keep them crisp

	3
	helpClean
	Using pure water without chemical additives, the machine sanitizes fabrics and items that are difficult to wash

	4
	gentleDry
	The machine dries fragile garments without worrying about shrinkage or damage

	NOTE:
See clause 5.3.69 "steamClosetJobMode". Negative values are reserved for vendor specific modes.


5.6.27 hd:supportedMediaSources

Used for supportedMediaSources DataPoint of mediaSelect ModuleClass.
Table 5.6.27‑1: Interpretation of supportedMediaSources
	Value
	Interpretation
	Note

	1
	tuner
	

	2
	component
	

	3
	composite
	

	4
	svideo
	

	5
	rgb
	

	6
	dvi
	

	7
	hdmi
	

	8
	displayPort
	

	9
	scart
	

	10
	externalStorage
	

	11
	network
	

	NOTE:
See clause 5.3.43"mediaSelect". Negative values are reserved for vender specific sources.


5.6.28 hd:tasteStrength
Used for DataPoints indicating strength of a drink taste, e.g. coffee strength.
Table 5.6.28‑1: Interpretation of tasteStrength
	Value
	Interpretation
	Note

	1
	zero
	

	2
	sensitive
	

	3
	medium
	

	4
	strong
	

	5
	maximum
	

	NOTE:
See clause 5.3.16 “brewing” 


5.6.29 hd:tone

Used for tone DataPoint of alarmSpeaker ModuleClass.

Table 5.6.29‑1: Interpretation of tone
	Value
	Interpretation
	Note

	1
	fire
	

	2
	theft
	

	3
	emergency
	

	4
	doorbell
	

	5
	deviceFail
	

	NOTE:
See clause 5.3.7 "alarmSpeaker".


5.6.30 hd:uvStatus
Used for uvStatus DataPoint of uvSensor ModuleClass.

Table 5.6.30‑1: Interpretation of uvStatus
	Value
	Interpretation
	Note

	1
	Good
	

	2
	Normal
	

	3
	Bad
	

	4
	Very Bad
	

	5
	Danger
	

	NOTE:
See clause 5.3.76 "uvSensor".


5.6.31 hd:verticalDirection

Used for DataPoints indicating vertical direction.
Table 5.6.31‑1: Interpretation of verticalDirection
	Value
	Interpretation
	Note

	1
	auto
	

	2
	center
	

	3
	up
	

	4
	down
	

	NOTE:
See clause 5.3.4 "airFlow".


5.6.32 hd:washingCourse
Used for currentWashingCourse and washingCourses DataPoints of washingCourse ModuleClass. Washing options such as water temperature and spin speed are decided to pre-set values upon selected washing course. Manufacturers can define their own courses by setting this value to 0.
Table 5.6.32‑1: Interpretation of washingCourse
	Value
	Interpretation
	Note

	1
	normal
	

	2
	smallLoad
	

	3
	delicate
	

	4
	comforter
	

	5
	expressWash
	

	6
	cleanWash
	

	7
	kidsWear
	

	8
	workoutWears
	

	0
	vendorSpecific
	

	NOTE:
See clause 5.3.77 “washingCourse”


5.6.33 hd:waterFlowStrength

Used for DataPoints indicating strength of a waterflow.
Table 5.6.33‑1: Interpretation of waterFlowStrength
	Value
	Interpretation
	Note

	1
	zero
	

	2
	sensitive
	

	3
	weak 
	

	4
	medium
	

	5
	strong
	

	6
	maximum
	

	NOTE:
See clause 5.3.79 "waterFlow".


5.7 Universal and Common Properties for Device models

Universal and common properties are defined as the specialized [objectAttibute]s of the [deviceInfo] resource in annex D.8 of TS-0001[3]. Some properties are mandatory for all device models and called "Univeral Properties", since they are universally seen in typical device types and carry necessary information to identify each device instance. Others are optional for all device models and called "Common Properties", since they are commonly used in many device types but not always. The multiplicity of properties shall follow the the definition in Table 8-2 in TS-0001 [3].
Universal and common properties are applicable to all device models. They are not repeated in the property table of each device model in clause 5.5, where only device specific properties shall be specified. 

NOTE:
The instantiated values of the universal properties might be empty in case of exceptional scenarios, e.g. interworking with non-oneM2M device models.
6 The Principle of Resource Mapping for Home Appliance Information Model
6.1 Introduction

Home appliance information models which are defined in clause 5 need to be represented as resources in the oneM2M system. This clause defines the principle of resource mapping based on <flexContainer>. The individual information mapping is provided in annexes A, B, C and D.
6.2 The Resource Mapping Rules
6.2.1 Introduction

The present clause specifies the rule to map the "Home Appliance Information Model" in clause 5, to oneM2M resources.

6.2.2 Resource mapping for Device model
When the AE exposes a controling interface for a home domain device which is specified as an information model in clause 5.5, a specialization of the <flexContainer> resource shall be created as the mapping of the model following conversion rules:

· Rule 1-1: Each Device model defined in clause 5.5 shall be mapped to a specialization of <flexContainer> resource with associated 'DeviceClass ID' (e.g. "org.onem2m.home.device.tv") on containerDefinition attributes.

· Rule 1-2: Each entry of 'Module' table shall be mapped to child resource(s) which is mapped as a specialised <flexContainer> following the rule in clause 6.2.3 'Resource mapping for ModuleClass'.

· Rule 1-3: Each ‘Property’ of a Device model shall be mapped to a specialized [objectAttribute] of a [deviceInfo] resource that is defined in Annex D.8 of TS-0001[3]. The specialized <flexContainer> resource of the Device model shall contain a specialized mandatory [customAttribute] as a ‘nodeLink’ attribute (as defined in TS-0001[3] and in TS-0004[4]), which links to a <node> resource that is hosted on the same hosting CSE of the <flexContainer>. That <node> resource shall contain as child-resource the [deviceInfo] resource of the Device model instance.  The <node> resource contains all the management information as specialized <mgmtObj> resources (e.g. [firmware]) about the Device model instance for different management purposes. 
· Rule 1-4: XSD file for each Device model shall be named following naming convension:
'HD-<name of Device model>-v<version of TS>.xsd'
For example, XSD file for ‘deviceAirConditioner' is named as ‘HD-deviceAirConditioner-v1_0_0.xsd'.
6.2.3 Resource mapping for ModuleClass

The ModuleClass models (in clause 5.3) shall be mapped to the specializations of <flexContainer> resource. The following rules shall be applied: 
When the Device model in clause 5.5 is mapped to the <flexContainer> resource, and if the device supports the functionality associated with a ModuleClass in the model, a <flexContainer> resource which is mapped from ModuleClass definitions shall be created as a child resource:
· Rule 2-1: The ModuleClass ID shall be specified on the containerDefinition attribute (e.g. "org.onem2m.home.moduleclass. audiovolume").

· Rule 2-2: Each entry of 'Action', 'Property', and 'DataPoint' in ModuleClass definitions shall be mapped following the resource mapping rules for them.

· Rule 2-3: XSD file for each ModuleClass shall be named following naming convension:
'HD-mod-<name of ModuleClass>-v<version of TS>.xsd'
For example, XSD file for ‘binarySwith' is named as ‘HD-mod-binarySwitch-v1_0_0.xsd. The Device model which refer any ModuleClass shall include the XSD of the ModuleClasses.
6.2.4 Resource mapping for Action 

When the Device model in clause 5.5 or the ModuleClass model in clause 5.3 is mapped to the <flexContainer> resource, and if the device supports the functionality associated with the Action in the model, a <flexContainer> resource which is mapped from the Action definition shall be created as a child resource:

· Rule 3-1: The Action ID shall be specified on the containerDefinition attribute (e.g. "org.onem2m.home.moduleclass.audiovolume.upvolume").
· Rule 3-2: When the Action supports any 'Arguments' or 'Return Type', they are mapped to [customizedAttribute] with its variable names.
· Rule 3-3: XSD file for each Action shall be named following naming convesion:
'HD-act-<name of Action>-v<version of TS>.xsd'. 
For example, XSD file for 'toggle' is named as 'HD-act-toggle-v1_0_0.xsd'. The device or ModuleClass which refers any Action shall include the XSD of the Action.
· Rule 3-4: When the Action does not support any ‘Argument' or ‘Return Type', the Action shall be triggered by updating with null Content parameter.
6.2.5 Resource mapping for Property

When the Device model (in clause 5.5) or the ModuleClass model (in clause 5.3) is mapped to the <flexContainer> resource, and if the device supports a Property, the following rules shall be applied:

· Rule 4-1: Each entry of ‘Property’ table in ModuleClass model, shall be mapped to the [customAttribute] of <flexContainer> resource which is mapped from associated ModuleClass model, with its Property name with prefix 'prop'.
· Rule 4-2: Each ‘Property’ of a Device model is mapped to a specialized [objectAttribute] of a [deviceInfo] resource following Rule 1-3.
6.2.6 Resource mapping for DataPoint

When the ModuleClass model (in clause 5.3) is mapped to the <flexContainer> resouce, and if the ModuleClass supports a DataPoint, the following rules shall be applied:

· Rule 5-1: Each entry of DataPoint table in ModuleClass model, shall be mapped to [customAttribute] of <flexContainer> resource which is mapped from associated ModuleClass model, with its DataPoint name.
6.3 Short names

6.3.1 Introduction 

XML and JSON representations require the explicit encoding of the names of resource attributes, (in the case of XML) and resource types. Whenever a protocol binding transfers such a name over a oneM2M reference point, it shall use a shortened form of that name. Short names enable payload reduction on involved telecommunication interfaces.

The mapping between the full names and their shortened form is given in the clauses that follow.

6.3.2 Resource types

In protocol bindings resource type names for device models shall be translated into short names of Table 6.3.2‑16.3.2‑1.
Table 6.3.2‑1: Specialization type short names (Device models)
	Resource Type Name
	Short Name

	device3Dprinter
	

	deviceAirConditioner
	deACr

	deviceCamera
	

	deviceClothesWasher
	deCWr

	deviceCoffeeMachine
	

	deviceCookerHood
	

	deviceElectricVehicleCharger
	dEVCr

	deviceKettle
	

	deviceLight
	devLt

	deviceMicrogeneration
	devMn

	deviceOutdoorLamp
	

	deviceOven
	devOn

	deviceRefrigerator
	devRr

	deviceRobotCleaner
	deRCr

	deviceSmartElectricMeter
	dSEMr

	deviceSteamCloset
	

	deviceStorageBattery
	deSBy

	deviceTelevision
	devTn

	deviceThermostat
	devTt

	deviceWaterHeater
	deWHr

	devicePulseOximeter
	

	deviceGlucosemeter
	

	deviceHeartRateMonitor
	

	deviceHomeCCTV
	

	deviceWeightScaleAndBodyCompositionAnalyzer
	

	devicePulseOximeter
	

	deviceThermoMeter
	

	deviceHumidifier
	

	deviceDehumidifier
	

	deviceDishWasher
	

	deviceFan
	

	devicePrinter
	

	deviceWaterValve
	

	deviceDoor
	

	deviceSmartPlug
	

	deviceSecurityPanel
	

	deviceAirPurifier
	

	deviceAirQualityMonitor
	

	deviceFreezer
	

	deviceMultiFunctionPrinter
	

	deviceClothesDryer
	

	deviceAudioReceiver
	

	deviceScanner
	

	deviceCooktop
	

	deviceFoodProbe
	

	deviceSetTopBox
	


In protocol bindings resource type names for SubDevice model shall be translated into short names of Table 6.3.2‑2.

Table 6.3.2‑2: Specialization type short names (SubDevice models)
	Resource Type Name
	Short Name

	subDevicePowerCuff
	

	subDevicePowerOutlet
	


In protocol bindings resource type names for module classes shall be translated into short names of Table 6.3.2‑36.3.2‑2.
Table 6.3.2‑3: Specialization type short names (ModuleClasses and Module Instances)

	Resource Type Name
	Short Name

	3Dprinter
	

	acousticSensor
	

	alarmSpeaker
	alaSr

	mediaSelect
	

	audioVolume
	audVe

	battery
	batty

	binaryObject
	

	binarySwitch
	binSh

	bioElectricalImpedanceAnalysis
	bEIAs

	boiler
	boilr

	brewing
	

	brightness
	brigs

	clock
	clock

	colour
	color

	colourSaturation
	colSn

	customTemperature
	cusTe

	doorStatus
	dooSe

	electricVehicleConnector
	elVCr

	energyConsumption
	eneCn

	energyGeneration
	eneGn

	faultDetection
	fauDn

	foaming
	

	freshTemperature
	freTe

	frozenTemperature
	froTe

	geoLocation
	

	grinder
	

	height
	heigt

	hotWaterSupply
	hoWSy

	impactSensor
	

	keepWarm
	

	keypad
	keypd

	liquidLevel
	

	lock
	

	motionSensor
	motSr

	numberValue
	

	oximeter
	oximr

	ozoneMeter
	

	playerControl
	

	phoneCall
	

	powerSave 
	powS0

	printQueue
	

	pushButton
	pusBn

	recorder
	recor

	refrigeration
	refrn

	relativeHumidity
	relHy

	liquidRemaining
	

	runState
	

	sessionDescription
	

	signalStrength
	sigSh

	smokeSensor
	smoSr

	spinLevel
	spiLl

	steamClosetJobMode
	

	televisionChannel
	telCl

	temperature
	tempe

	temperatureAlarm
	temAm

	textMessage
	

	timer
	timer

	turbo
	turbo

	uvSensor
	

	waterFlow
	watFw

	waterSensor
	watSr

	weight
	weigt

	wind
	wind

	bodyCompositionAnalyzer
	

	glucometer
	

	pulsemeter
	

	sphygmomanometer
	

	operationMode
	

	overcurrentSensor
	

	remoteControl
	

	robotCleanerJobMode
	

	washingCourse
	

	washingCourseOption
	

	airQualitySensor
	

	filterInfo
	

	dimmingLevel
	

	airPurifierJobMode
	

	dehumidifierJobMode
	

	autoDocumentFeeder
	

	clothesDryerJobMode
	

	heatingZone
	


In protocol bindings resource type names for actions shall be translated into short names of Table 6.3.2‑46.3.2‑3.

Table 6.3.2‑4: Specialization type short names (Actions)

	Resource Type Name
	Short Name

	activateClockTimer
	acCTr

	answer
	

	call
	

	deactivateClockTimer
	deCTr

	decrementNumberValue
	

	downChannel
	dowCl

	downVolume
	dowVe

	nextTrack
	

	previousTrack
	

	hangup
	

	incrementNumberValue
	

	resetNumberValue
	

	resetTextMessage
	

	toggle
	togge

	upChannel
	uphCl


6.3.3 Resource attributes for properties and data points

In protocol bindings resource attributes names for properties of module classes shall be translated into short names of Table 6.3.3‑16.3.3‑1.
Table 6.3.3‑1: Resource attribute short names (ModuleClass properties)

	Attribute Name
	Occurs in
	Short Name

	chargingCapacity
	electricVehicleConnector
	chaCy

	dischargingCapacity
	electricVehicleConnector
	disCy

	electricEnergy
	battery
	eleEy

	material
	battery
	matel

	voltage
	battery
	volte


In protocol bindings resource attributes names for data points of module classes shall be translated into short names of Table 6.3.3‑26.3.3‑2
.
Table 6.3.3‑2: Resource attribute short names (ModuleClass data points) (1/2)

	Attribute Name
	Occurs in
	Short Name

	absoluteEnergyConsumption
	energyConsumption
	abECn

	absoluteStartTime
	timer
	abSTe

	absoluteStopTime
	timer
	abST0

	accuracy
	geoLocation
	

	acousticStatus
	acousticSensor
	

	adfStates
	autoDocumentFeeder
	

	alarm
	motionSensor, smokeSensor, temperatureAlarm, waterSensor
	alarm

	alarmStatus
	alarmSpeaker
	alaSs

	altitude
	geoLocation
	

	availableChannels
	televisionChannel
	avaCs

	bath
	hotWaterSupply
	bath

	batteryThreshold
	battery
	batTd

	blue
	colour
	blue

	bone
	bioelectricalImpedanceAnalysis
	bone

	brightness
	brightness
	brigs

	capacity
	battery
	capay

	callerID
	phoneCall
	

	callState
	phoneCall
	

	channelNumber
	televisionChannel
	chaId

	channelName
	televisionChannel
	

	charging
	battery
	charg

	coarseness
	grinder
	

	code
	faultDetection
	code

	colourSaturation
	colourSaturation
	colSn

	cupsNumber
	brewing
	

	current
	energyConsumption
	currt

	currentAdfState
	autoDocumentFeeder
	

	currentDate
	clock
	curDe

	currentJobMode
	airConJobMode, airPurifierJobMode, dehumidifierJobMode, clothesDryerJobMode, robotCleanerJobMode, steamClosetJobMode
	

	currentJobModeName
	airConJobMode, airPurifierJobMode, dehumidifierJobMode, clothesDryerJobMode, robotCleanerJobMode, steamClosetJobMode
	

	currentPlayerMode
	playerControl
	

	currentPlayerModeName
	playerControl
	

	currentTemperature
	temperature
	curT0

	currentTime
	clock
	curTe

	defaultValue
	numberValue, textMessage
	

	defrost
	refrigeration
	defrt

	description
	faultDetection
	descn

	desiredHumidity
	relativeHumidity
	desHy

	detectedTime
	smokeSensor, overcurrentSensor
	detTe

	diastolicPressure 
	oximeter
	diaPe

	discharging
	battery
	discg

	doorState
	doorStatus
	dooSe

	duration
	Recorder, overcurrentSensor
	duran

	estimatedTimeToEnd
	timer
	eTTEd

	fat
	bioElectricalImpedanceAnalysis
	fat

	filterLifetime
	filterInfo
	filLe

	frequency
	energyConsumption
	freqy

	foamingStrength
	foaming
	

	grainsRemaining
	grinder
	

	green
	colour
	green

	heading
	geoLocation
	

	headingAccuracy
	geoLocation
	

	heatingLevel
	heatingZone
	

	hash
	binaryObject
	

	height
	height
	heigt

	horizontalAccuracy
	geoLocation
	

	horizontalDirection
	airFlow
	

	impactStatus
	impactSensor
	

	impactLevel
	impactSensor
	

	impactDirectionHorizontal
	impactSensor
	

	impactDirectionVertical
	impactSensor
	

	mediaID
	mediaSelect
	

	jobModes
	airConJobMode, airPurifierJobMode, dehumidifierJobMode, clothesDryerJobMode, robotCleanerJobMode, steamClosetJobMode
	

	kcal
	bioElectricalImpedanceAnalysis
	kcal

	keyNumber
	keypad
	keyNr

	latitude
	geoLocation
	

	level
	battery
	level

	light
	alarmSpeaker
	light

	liquidLevel
	liquidLevel
	liqLl

	liquidRemaining
	liquidRemaining
	

	longitude
	geoLocation
	

	loudness
	acousticSensor
	

	lowBattery
	battery
	lowBy

	lqi
	signalStrength
	lqi

	network
	3Dprinter
	

	maxLength
	textMessage
	

	maxHeatingLevel
	heatingZone
	

	maxSpeed
	airFlow
	

	maxValue
	audioVolume, temperature, numberValue, ozoneMeter
	maxVe

	mediaName
	mediaSelect
	

	mediaType
	mediaSelect
	

	memorySize
	3Dprinter
	

	messageEncoding
	textMessage
	

	minLength
	textMessage
	

	minSpeed
	airFlow
	

	minValue
	temperature, numberValue
	minVe

	multiplyingFactors
	energyConsumption, energyGeneration
	mulFs

	muscle
	bioElectricalImpedanceAnalysis
	musce

	muteEnabled
	audioVolume
	mutEd

	object
	binaryObject
	

	type
	binaryObject
	

	openAlarm
	doorStatus
	opeAm

	openDuration
	doorStatus
	opeDn

	overcurrentStatus
	overcurrentSensor
	

	oxygenSaturation
	oximeter
	oxySn

	ozoneStatus
	ozoneMeter
	

	ozoneValueMG
	ozoneMeter
	

	ozoneValuePPM
	ozoneMeter
	


Table 6.3.3‑3: Resource attribute short names (ModuleClass data points) (2/2)

	Attribute Name
	Occurs in
	Short Name

	power
	energyConsumption
	power

	powerGenerationData
	energyGeneration
	poGDa

	powerSaveEnabled
	powerSave
	poSEd

	powerState
	binarySwitch
	powSe

	previousChannel
	televisionChannel
	preCl

	printSizeX
	3Dprinter
	

	printSizeY
	3Dprinter
	

	printSizeZ
	3Dprinter
	

	printType
	3Dprinter
	

	printingState
	printQueue
	

	pulseRate
	oximeter
	pulRe

	pushed
	pushButton
	pusBn

	rapidCool
	refrigeration
	rapCl

	rapidFreeze
	refrigeration
	rapFe

	recipientID
	phoneCall
	

	red
	colour
	red

	referenceTimer
	timer
	refTr

	relativeHumidity
	relativeHumidity
	relHy

	resistance
	bioElectricalImpedanceAnalysis
	resie

	rinseLevel
	rinseLevel
	rinLl

	roundingEnergyConsumption
	energyConsumption
	roECn

	roundingEnergyGeneration
	energyGeneration
	roEGn

	rssi
	signalStrength
	rssi

	runningTime
	timer
	runTe

	sdp
	sessionDescription
	

	sensitivity
	motionSensor
	sensy

	significantDigits
	energyConsumption, energyGeneration
	sigDs

	silentTime
	motionSensor
	silTe

	size
	binaryObject
	

	speed
	airFlow
	

	speedFactor
	playerControl
	speedFactor

	status
	boiler, electricVehicleConnector, faultDetection, hotWaterSupply, mediaSelect
	stats

	stepValue
	audioVolume, temperature, numberValue
	steVe

	strength
	spinLevel, waterFlow, wind, brewing
	streh

	supportedHorizontalDirection
	airFlow
	

	supportedMediaSources
	mediaSelect
	suISs

	supportedPlayerModes
	playerControl
	

	supportedTextMessage
	textMessage
	

	supportedVerticalDirection
	airFlow
	

	systolicPressure
	oximeter
	sysPe

	targetDuration
	timer
	tarDn

	targetAltitude
	geoLocation
	

	targetLatitude
	geoLocation
	

	targetLongitude
	geoLocation
	

	targetTemperature
	temperature
	tarTe

	targetTimeToStart
	timer
	tTTSt

	targetTimeToStop
	timer
	tTTSp

	temperature
	temperatureAlarm
	tempe

	temperatureThreshhold
	temperatureAlarm
	temTd

	textMessage
	textMessage
	

	time
	keepWarm
	

	tone 
	alarmSpeaker
	tone

	turboEnabled
	turbo
	turEd

	unit
	temperature
	unit

	useGrinder
	grinder
	

	uri
	printQueue
	

	verticalAccuracy
	geoLocation
	

	verticalDirection
	airFlow
	

	value
	numberValue
	

	visceraFat
	bioElectricalImpedanceAnalysis
	visFt

	voltage
	energyConsumption
	volte

	volumePercentage
	audioVolume
	volPe

	water
	bioElectricalImpedanceAnalysis
	water

	weight
	weight
	weigt

	coldWash
	washingCourceOption
	

	currentJobState
	runState
	

	currentMachingState
	runState
	

	currentWashingCourse
	washingCource
	

	extraRinse
	washingCourceOption

	

	jobStates
	runState
	

	machineStates
	runState
	

	preWash
	washingCourceOption
	

	progressPercentage
	runState
	

	remoteControlEnabled
	remoteControl
	

	soilLevel
	washingCourceOption
	

	speedWash
	washingCourceOption
	

	spinSpeed
	washingCourceOption
	

	startPause
	operationMode
	

	steamTreat
	washingCourceOption
	

	url
	sessionDescription
	

	uvValue
	uvSensor
	

	uvStatus
	uvSensor
	

	washingCourses
	washingCourse
	

	washTemp
	washingCourceOption
	

	currentSecurityMode
	securityStatus
	

	securityMode
	securityStatus
	


6.4 containerDefinition values

6.4.1 Introduction 

Each specialization has a containerDefinition attribute which can be used as an unique identifier and contains the information of the resource. In this clause, the detailed values of containerDenifition attributes in every specializations for the home appliance information models are given.
6.4.2 Device models

The containerDefinition attribute of specializations for device models shall have the values that comply with the following rule.  
· Rule: “org.onem2m.home.device.[device name]”

For example, the containerDefinition attribute of specialization for deviceAirConditioner shall be “org.onem2m.home.device.deviceAirConditioner”.
6.4.3 ModuleClasses 
The containerDefinition attribute of specializations for module classes shall have the values that comply with the following rule.  
· Rule: “org.onem2m.home.moduleclass.[moduleclass name]”

For example, the containerDefinition attribute of specialization for alarmSpeaker shall be “org.onem2m.home.moduleclass.alarmSpeaker”.
6.4.4 Actions
The containerDefinition attribute of specializations for actions shall have the values 
that comply with the following rule.  
· Rule: “org.onem2m.home.moduleclass.[name of moduleclass that the action belongs to].[action name]”

For example, the containerDefinition attribute of specialization for activateClockTimer in the timer ModuleClass shall be “org.onem2m.home.moduleclass.timer.activateclocktimer”.
6.5 XSD definitions

6.5.1 Introduction

The present clause specifies how to name the files which define data types in XSD for Device models, ModuleClasss, and Actions.
Generation process of XSD file is explained in Annex A using some examples.
6.5.2 XSD definitions for Device models

The XSD definitions for Device models are specified upon the following rule.
· Rule: HD-[device name]-v<TS-version>.xsd where the string '<TS-version>' shall be intepreted as the version of the present document
 For example, the XSD definition for deviceAirConditioner specified in TS-0023 v3.3.0 shall be “HD-deviceAirConditioner-v3_3_0.xsd”
6.5.3 XSD definitions for ModuleClass

The XSD definitions for ModuleClass are specified upon the following rule.
· Rule: HD-mod-[ModuleClass name]-v<TS-version>.xsd where the string '<TS-version>' shall be intepreted as the version of the present document
 For example, the XSD definition for alarmSpeaker specified in TS-0023 v3.3.0 shall be “HD-mod-alarmSpeaker-v3_3_0.xsd”
6.5.4 XSD definitions for Action

The XSD definitions for Actions are specified upon the following rule.
· Rule: HD-act-[action name]-v<TS-version>.xsd where the string '<TS-version>' shall be intepreted as the version of the present document
 For example, the XSD definition for activateClockTimer specified in TS-0023 v3.3.0 shall be “HD-act- activateClockTimer -v3_3_0.xsd”.
7 Mapping with Other Information Models from External Organizations

This clause specifies how the Home Appliance Information Model (HAIM) defined in the clause 5of the present document can be mapped with existing external models from , OCF, ECHONET, OMA GotAPI etc. and introduction of these models is written in annex B. The mapping shall be  to enable the interworking between the oneM2M system and external technologies at the information model level. This means a oneM2M native application which understand only oneM2M standardized HAIM shall be able to  interact with non-oneM2M home appliances of different technologies in a consistent way without knowing the technology specific details. An IPE shall be  responsible for translating the HAIM to/from technology specific information model bidirectionally following the mapping specification in this clause. Using HAIM as a bridge, home appliances and applications of different technologies shall be able to  also interact with each other via the oneM2M system (with IPEs).

7.1 OMA GotAPI(DWAPI-PCH)

7.1.1 Introduction
This section is intended to specify the mapping relationship between HAIM and OMA DWAPI-PCH with tables.
OMA DWAPI-PCH have no concept  that corresponds to ModuleClass in oneM2M. The mappings of DataPoints to data objects of OMA DWAPI-PCH are expressed in following tables.
7.1.2 Device Models
7.1.2.1 deviceBloodPressureMonitor
DeviceBloodPressureMonitoer of HAIM shall be mapped to Blood Pressure Monitor of OMA DWAPI-PCH on the basis of the following table. 
Table 7.1.2‑1: Map of deviceBloodPressureMonitor of oneM2M HAIM to OMA DWAPI-PCH 

	ModuleClass
	DataPoints of 

oneM2M HAIM


	data objects of 

OMA DWAPI-PCH
	Description

	sphygmomanometer
	diastolicPressure 
	diastolic
	See clause 5.3.67

	
	systolicPressure
	systolic
	

	
	meanPressure
	mean
	

	pulsemeter
	pulseRate
	pulse
	See clause 5.3.55

	battery
	level
	batteryLevel
	See clause 5.3.10.

It shall be the integer type at HAIM, but shall be the float type at OMA DWAPI-PCH.

It shall be the rounded percentage of the current level of battery in the range of [0, 100] at HAIM, but shall be a float number in the range of [0.0, 1.0] atOMA DWAPI-PCH.


7.1.2.2 deviceGlucosemeter
DeviceGlucometer of HAIM shall be mapped to Glucometer of OMA DWAPI-PCH on the basis of the following table. 
Table 7.1.2‑2: Map of deviceGlucometer of oneM2M HAIM to OMA DWAPI-PCH

	ModuleClass
	DataPoints of 

oneM2M HAIM


	data objects of 

OMA DWAPI-PCH
	Description

	glucometer
	concentration
	concentration
	See clause 5.3.32

	
	hba1c
	hba1c
	

	
	contextExercise
	contextExercise
	

	
	contextMedication
	contextMedication
	

	
	contextCarbohydratesAmount
	contextCarbohydrates
	

	
	contextCarbohydratesSource
	contextCarbohydrates
	

	
	contextMeal
	contextMeal
	

	
	contextLocation
	contextLocation
	

	
	contextTester
	contextTester
	

	
	contextHealth
	contextHealth
	

	battery
	level
	batteryLevel
	See clause 5.3.10.

It shall be the integer type at HAIM, but shall be the float type at OMA DWAPI-PCH.

It shall be the rounded percentage of the current level of battery in the range of [0, 100] at HAIM, but shall be a float number in the range of [0.0, 1.0] atOMA DWAPI-PCH.


7.1.2.3 devicePulseOximeter
DevicePulseOximeter of HAIM shall be mapped to Pulse Oximeter of OMA DWAPI-PCH on the basis of the following table. 
Table 7.1.2‑3: Map of devicePulseOximeter of oneM2M HAIM to OMA DWAPI-PCH

	ModuleClass
	DataPoints of 

oneM2M HAIM


	data objects of 

OMA DWAPI-PCH
	Description

	pulsemeter
	modality
	spo2, pulse
	See clause 5.3.55.

When oximeter module doesn’t exist, pulsemeter module is mandatory.

	oximeter
	modality
	spo2, pulse
	See clause 5.3.49.

When pulsemeter module doesn’t exist, oximeter module is mandatory.

	battery
	level
	batteryLevel
	See clause 5.3.10.

It shall be the integer type at HAIM, but shall be the float type at OMA DWAPI-PCH.

It shall be the rounded percentage of the current level of battery in the range of [0, 100] at HAIM, but shall be a float number in the range of [0.0, 1.0] atOMA DWAPI-PCH.


7.1.2.4 deviceThermometer
DeviceTermometer of HAIM shall be mapped to Thermometer of OMA DWAPI-PCH on the basis of the following table. 
Table 7.1.2‑4: Map of deviceThermometer of oneM2M HAIM to OMA DWAPI-PCH

	ModuleClass
	Data Points of 

oneM2M HAIM


	data objects of 

OMA DWAPI-PCH
	Description

	temperature
	unit
	temperature
	See clause 5.3.71

	battery
	level
	batteryLevel
	See clause 5.3.10.

It shall be the integer type at HAIM, but shall be the float type at OMA DWAPI-PCH.

It shall be the rounded percentage of the current level of battery in the range of [0, 100] at HAIM, but shall be a float number in the range of [0.0, 1.0] atOMA DWAPI-PCH.


7.1.2.5 deviceWeightScaleAndBodyCompositionAnalyzer
DeviceWeightScaleAdBodyCompositionAnalyzer of HAIM shall be mapped to Weight Scale Body Composition Analyzer of OMA DWAPI-PCH on the basis of the following table. 
Table 7.1.2‑5: Map of deviceWeightScaleAdBodyCompositionAnalyzer of oneM2M HAIM to OMA DWAPI-PCH

	ModuleClass
	DataPoints of 

oneM2M HAIM


	data objects of 

OMA DWAPI-PCH
	Description

	bodyCompositionAnalyzer
	bodyLength
	bodyLength
	See clause 5.3.14

	
	Bmi
	bmi
	

	
	fatFreeMass
	fatFreeMass
	

	
	softLeanMass
	softLeanMass
	

	
	muscleMass
	muscleMass
	

	
	basalMetabolism
	basalMetabolism
	

	
	impedance
	impedance
	

	weight
	weight
	bodyMass
	See clause 5.3.81

	bioElectricalImpedanceAnalysis
	water
	bodyWater
	See clause 5.3.13

	
	fat
	bodyFat
	

	
	muscle
	musclePercentage
	

	battery
	level
	batteryLevel
	See clause 5.3.10.

It shall be the integer type at HAIM, but shall be the float type at OMA DWAPI-PCH.

It shall be the rounded percentage of the current level of battery in the range of [0, 100] at HAIM, but shall be a float number in the range of [0.0, 1.0] atOMA DWAPI-PCH.


7.1.2.6 deviceHeartRateMonitor
DeviceHeartRateMonitor of HAIM shall be mapped to Heart Rate Monitor of OMA DWAPI-PCH on the basis of the following table. 
Table 7.1.2‑6: Map of deviceHeartRateMonitor of oneM2M HAIM to OMA DWAPI-PCH

	ModuleClass
	DataPoints of 

oneM2M HAIM


	data objects of 

OMA DWAPI-PCH
	Description

	pulsemeter
	pulseRate
	rate
	See clause 5.3.55

	
	rr
	rr
	

	
	energy
	energy
	

	battery
	level
	batteryLevel
	See clause 5.3.10.

It shall be the integer type at HAIM, but shall be the float type at OMA DWAPI-PCH.

It shall be the rounded percentage of the current level of battery in the range of [0, 100] at HAIM, but shall be a float number in the range of [0.0, 1.0] atOMA DWAPI-PCH.


7.1.3 Data Types

Data types of oneM2M HAIM and OMA DWAPI-PCH shall be mapped each other on the basis of the following table.
Table 7.1.3‑1: Map of data types between oneM2M and OMA DWAPI-PCH
	oneM2M data type
	Mapping to data type in OMA DWAPI-PCH
	Description

	xs:integer
	int, Number
	Data type for 32-bit signed integer.

	xs:string
	String, Array
	Data type for text. The length limitation should be considered for the mapping.

	xs:float
	Float
	Data type for a single precision 32-bit floating point type as defined in XML Schema 1.0 [14] as the float primitive type.

	xs:Boolean
	Boolean
	Data type for Boolean.


Editor’s note: The mapping between string and Array and between integer and Number needs clarification.
8 Ontology for the Home Appliance Information Model aligned with oneM2M Base Ontology
The following table shows a mapping of  the Home Appliance Information Model to the oneM2M Base Ontology in oneM2M TS-0012 [i.5]. 

The table only shows mapping of  SDT concepts that are used to classify all concepts in the Home Appliance Information Model. Therefore, since any concept in the Home Appliance Information Model can be classified according to a specific SDT concept it also (transitively) maps to the related class of the oneM2M Base Ontology.
Table 7.1.3‑1: Mapping between SDT concepts in the Home Appliance Information Model 
and the oneM2M Base Ontology
	SDT Concept in the Home Appliance Information Model
	Mapping relationship
	 Class in Base Ontology
	Property in Base Ontology
	Comment

	SDT: Device
	sub-class of
	Device
	
	

	SDT: SubDevice
	sub-class of
	Device
	
	The base ontology allows a Device to consist of (sub-) Devices

	SDT: Action
	sub-class of
	Operation
	
	

	SDT: Args (of an Action)
	sub-class of
	OperationInput
	
	

	SDT: ReturnType (of an Action)
	sub-class of
	OperationOutput
	
	

	SDT: Event
	sub-class of
	Operation
	
	

	SDT: Data (of an Event)
	sub-class of
	OutputDataPoint
	
	

	SDT: Module
	sub-class of
	Service
	
	The base ontology allows a Service to have subServices. Each SDT:Module implements one SDT:ModuleClass. 

Therfore  SDT:Module can be considered a subclass of SDT:ModuleClass and therefore subclass of oneM2M:Service.

See note. 

	SDT: ModuleClass
	sub-class of
	Service
	
	See note 

	SDT: UnitOfMeasure
	sub-class of
	MetaData
	
	

	SDT: DataPoint
	sub-class of
	InputDataPoint
	
	If  SDT:DataPoint is  writable

	SDT: DataPoint
	sub-class of
	OutputDataPoint
	
	If  SDT:DataPoint is readable 

	SDT: Property (of a Device)
	sub-class of
	ThingProperty
	
	

	SDT: Property (of a ModuleClass)
	sub-class of
	Aspect 
	
	Aspect  (of the Functionality)

	SDT: SimpleType
	sub-property of
	
	hasDataType
	The base ontology's SimpleTypeVariable class has data properties: 

· hasDataType
· hasDataRestriction

	SDT: Constraint
	sub-property of
	
	hasDataRestriction
	

	NOTE:
In RESTful technologies the Service (i.e. the electronic representation of a Functionality in a network) is implicitly bound to its Functionality by the naming of the used resources (e.g. the Functionality of ModuleClass "AudioVolume" is implemented as a Service through CRUD operations on a [audioVolume] <flexContainer> specialization). 


A (informative): 
Resource Mapping Examples

A.1 Introduction

The AE may construct oneM2M resource tree on hosting CSE as the mapping of associated device, and each XSD definition for the device information models is generated following ‘Resource Mapping Rule' in clause 6.2.
The present clause explains how to use the oneM2M resource tree to map Device model for each device (see clause 5.5).

A.2 Example for Device model ‘deviceAirConditioner'
The present clause explains the creation process for the device typed 'deviceAirConditioner' (see clause 5.5.1 for device model definition of ‘airConditioner').
Using the definition, 'deviceAirConditioner' model is mapped to [deviceAirConditioner] resource which is a specialization of <flexContainer> resource (See Figure 7.1.3‑1).
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Figure 7.1.3‑1: 
Structure of [deviceAirConditioner] resource

The AE creates the [deviceAirConditioner] specialization of <flexContainer> resource for the Device model [deviceAirConditioner] resource.

The [deviceAirConditioner] resource contains the child resource specified in Table 7.1.3‑27.1.3‑2.

Table 7.1.3‑2: Child resources of [deviceAirConditioner] resource

	Child Resources of [airConditioner]
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<flexContainer> as defined in the specialization [binarySwitch]
	0..1
	This resource is used to map 'binarySwith' ModuleClass defined in clause 5.


	[variable]
	<flexContainer> as defined in the specialization [runState]
	0..1
	This resource is used to map 'runState' ModuleClass defined in clause 5.


	[variable]
	<flexContainer> as defined in the specialization [temperature]
	0..1
	This resource is used to map 'temperature' ModuleClass defined in clause 5.


	[variable]
	<flexContainer> as defined in the specialization [timer]
	0..1
	This resource is used to map 'timer' ModuleClass defined in clause 5.


	[variable]
	<flexContainer> as defined in the specialization [turbo]
	0..1
	This resource is used to map 'turbo' ModuleClass defined in clause 5.


	[variable]
	<flexContainer> as defined in the specialization [wind]
	0..1
	This resource is used to map 'wind' ModuleClass defined in clause 5.


	[variable]
	<subscription>
	0..n
	See clause 9.6.8 in oneM2M TS-0001 [i.3]


The [deviceAirConditioner] resource contains the attributes specified in Table 7.1.3‑37.1.3‑3.
Table 7.1.3‑3: Attributes of [deviceAirConditioner] resource

	Attributes of 
[airConditioner]
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	resourceID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	resourceName
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	parentID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	expirationTime
	1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	creationTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	labels
	0..1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3]. 

	containerDefinition
	1
	WO
	The value is "org.onem2m.home.device.airconditioner"

	creator
	0..1 (L)
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3].

	ontologyRef
	0..1 (L)
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3].

	mgmtLink
	1
	RO
	At least one [customAttribute] is specialized as a ‘mgmtLink’ attributed as defined in TS-0001[3]. It is used to map all universal and common properties of the device model. It points to a [deviceInfo] resource which contains the actual properties of the device model. The data type of the ‘mgmtLink’ attribute is defined in TS-0004[4] and the ‘@type’ element is set as ‘deviceInfo’.

There may be more ‘mgmtLink’ attributes as specialized [customAttribute], which points to other specialized <mgmtObj> resources (e.g. [firmware]) for other management purposes, with ‘@type’ element set properly

See clause 6.2.2 and 6.2.5 for more details.


A.3 Example of ModuleClass 'binarySwitch'

The [binarySwitch] resource is used to share information regarding the modeled binary switch module as a ModuleClass. The [binarySwitch] resource is a specialization of the <flexContainer> resource.
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Figure 7.1.3‑2: Structure of [binarySwitch] resource

The [binarySwitch] resource contains the child resource specified in Table 7.1.3‑47.1.3‑4.

Table 7.1.3‑4: Child resources of [binarySwitch] resource

	Child Resources of [binarySwitch]
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<flexContainer> as defined in the specialization [toggle]
	0..1
	This resource is used to map 'toggle' Action defined in Clause 5.3.12.


	[variable]
	<subscription>
	0..n
	See clause 9.6.8 in oneM2M TS-0001 [i.3]


The [binarySwitch] resource contains the attributes specified in Table 7.1.3‑57.1.3‑5.

Table 7.1.3‑5: Attributes of [binarySwitch] resource

	Attributes of 
[binarySwitch]
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	resourceID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	resourceName
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	parentID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	expirationTime
	1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	creationTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	labels
	0..1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	containerDefinition
	1
	WO
	The value is "org.onem2m.home.moduleclass.binaryswitch"

	creator
	0..1 (L)
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3]

	ontologyRef
	0..1 (L)
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3]

	powerState
	1
	RW
	See clause 5.3.12


A.4 Example of Action 'toggle'

The [toggle] resource is used to share information regarding the modeled toggle as an Action. The [toggle] resource is a specialization of the <flexContainer> resource.


[image: image5.emf][toggle]

0..n

<subscription>

1

contDefinition

0..1

creator

0..1

ontologyRef


Figure 7.1.3‑3: Structure of [toggle] resource

The [toggle] resource contains the child resource specified in Table 7.1.3‑67.1.3‑6.

Table 7.1.3‑6: Child resources of [toggle] resource

	Child Resources of [toggle]
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<subscription>
	0..n
	See clause 9.6.8 in oneM2M TS-0001 [i.3]


The [toggle] resource contains the attributes specified in Table 7.1.3‑77.1.3‑7.

Table 7.1.3‑7: Attributes of [toggle] resource

	Attributes of 
[toggle]
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	resourceID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	resourceName
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	parentID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	expirationTime
	1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	creationTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	labels
	0..1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3] 

	containerDefinition
	1
	WO
	The value is "org.onem2m.home.moduleclass.binaryswitch.toggle"

	creator
	0..1 (L)
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3]

	ontologyRef
	0..1 (L)
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3]


B (informative): 
Introduction of Extarnal Organizations Data Model
B.1 OMA Got API(DWAPI-PCH)

OMA GotAPI(OMA Generic Open Terminal API Framework) provides the framework to enable applications and multitype devices through GotAPI Servers and Extension Plug-Ins [6]. When APIs are implemented in Extension Plug-Ins under the GotAPI framework, these APIs are called as OMA Device WebAPIs Enabler. In case of healthcare devices, these APIs are called as OMA DWAPI-PCH(Device WebAPIs for Personal Connected Healthcare).

Healthcare devices can be a one of the smart home devices so OMA DWWAPI-PCH can have relationship with oneM2M SDT. 
B.2 OCF
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C History
	Publication history

	V2.0.0
	2016-08-30
	Release 2 - Publication

	
	
	

	
	
	

	
	
	

	
	
	


	Draft history (to be removed on publication)

	V3.0.0
	2016-11-07
	Incorporating agreed contributions in TP#25
MAS-2016-0232-HAIM_enhancement

MAS-2016-0213R03-add_coffee_machine_in_TS-0023

	V3.1.0
	2016-12-16
	Incorporating agreed contributions in TP#26
MAS-2016-0276R02-Align_HAIM_device_property_with_deviceInfo_TS0023
MAS-2016-0279R01-TS-0023-Section6-Coffee
MAS-2016-0284-TS-0023_section5_5_1_for_coffee_machine
The caption numbers of tables in secsion 6.2 have been corrected

	V3.2.0
	2017-02-27
	Incorporating agreed contributions in TP#26.2 and TP#27

MAS-2017-0007-TS0023 mgmtLink for HAIM resource mapping R3
MAS-2017-0009R04-Adding healthcare device model of OMA CDWG to TS-0023
MAS-2017-0015R02-HAIM_modification_for_Washer_model

	V3.3.0
	2017-04-05
	Incorporating agreed contributions in TP#27.2 and TP#28

MAS-2017-0032-runState_revival_for_Washer
MAS-2017-0039R05-Mapping_with_OMA GotAPI
MAS-2017-0040R03-Add kettle in TS-0023
MAS-2017-0046R03-HAIM_modification_for_airConditioner_model
MAS-2017-0047-HAIM_modification_for_humidifier_model
MAS-2017-0048-HAIM_modification_for_dehumidifier_model
MAS-2017-0049-HAIM_modification_for_dishWasher_model
MAS-2017-0050R01-HAIM_modification_for_fan_model
MAS-2017-0052-HAIM_modification_for_printer_model
MAS-2017-0057R03-Adding binaryObject to TS-0023
MAS-2017-0058R02-Adding geoLocation to TS-0023
MAS-2017-0059R01-Adding numberValue to TS-0023
MAS-2017-0060-Adding phoneCall to TS-0023
MAS-2017-0061-Adding playerControl to TS-0023
MAS-2017-0062R03-Adding textMessage to TS-0023
MAS-2017-0064-HAIM modification for waterValve model
MAS-2017-0065R01-HAIM modification for door model
MAS-2017-0066R02-HAIM modification for smartPlug model
MAS-2017-0067-HAIM modification for securityPanel model
MAS-2017-0068R01-HAIM modification for openLevel moduleClass
MAS-2017-0069-Editorial to TS-0023 §6.4.4
MAS-2017-0072R02-Clarification on the re-use of ModuleClasses

	V3.4.0
	2017-05-29
	Incorporating agreed contributions in TP#28.1 and TP#29
MAS-2017-0058R03-Adding_geoLocation_to_TS-0023
MAS-2017-0079-sleepTimer
MAS-2017-0081-TS0023_ch6_reorganization
MAS-2017-0102-HAIM_modification_for_airPurifier_model
MAS-2017-0103-HAIM_modification_for_airQualityMon_model
MAS-2017-0104R01-HAIM_modification_for_dehumidifier_model
MAS-2017-0106-HAIM_modification_for_freezer_model
MAS-2017-0107R01-HAIM_modification_for_printMultiFunction_model
MAS-2017-0108-HAIM_modification_for_clothesDryer_model
MAS-2017-0109R03-HAIM_modification_for_TV_model
MAS-2017-0110R03-HAIM_modification_for_receiver_model
MAS-2017-0111R01-HAIM_modification_for_scanner_model
MAS-2017-0113R01-HAIM_modification_for_cooktop_model
MAS-2017-0114R01-HAIM_modification_for_food_prove_model
MAS-2017-0115R02-HAIM_modification_for_set_top_box_model

	V3.4.1
	2017-05-29
	The new baseline(V3.4.1) for TS-0023 includes the modification of enumeration names done by the repporteur in order to write them in consistency way. 

	V3.4.2
	2017-07-03
	(Editorial change)

Cross-references are enabled

	V3.4.3
	2017-07-04
	(Editorial change)

Devices, ModuleClasses and Enumeration are relocated in alphabetical order

	V3.5.0
	2017-07-17
	Incorporating agreed contributions in TP#30

MAS-2017-0062R04 Adding textMessage to TS-0023

MAS-2017-0105R04 HAIM modification for camera model

MAS-2017-0112R03 HAIM modification for cookerHood model

MAS-2017-0131R03 Adding_SubDevice_table

MAS-2017-0155R04 HAIM_propose_impactSensor

MAS-2017-0156R02 HAIM_propose_overcurrentSensor

MAS-2017-0157R03 HAIM_propose_ozonemeter

MAS-2017-0158R03 HAIM_propose_smokeSensor

MAS-2017-0159R03 HAIM_propose_uvSensor

MAS-2017-0160R03 Adding a new rule when to differentiate between current and target Data Points in TS-0023 ModuleClasses

MAS-2017-0161R01 HAIM_propose_acousticSensor

MAS-2017-0162R02 HAIM_propose_devicePowerOutlet

MAS-2017-0163R02 HAIM_propose_deviceMultiwayOutlet

MAS-2017-0164R02 HAIM_propose_deviceGardenLamp

MAS-2017-0165R02 HAIM_propose_deviceHomeCCTV

MAS-2017-0167R03 HAIM_propose_printQueue

MAS-2017-0168R01 HAIM_propose_3DprintAttribute

MAS-2017-0169R01 HAIM_propose_3DprintStatus

MAS-2017-0170R01 HAIM_propose_device3DPrinter

MAS-2017-0171 HAIM_modify_devicePrinter

MAS-2017-0172 HAIM_modify_deviceMultiFunctionPrinter

MAS-2017-0173 HAIM_modification_for_robotCleaner

MAS-2017-0174R01 HAIM_modification_for_refrigerator

MAS-2017-0175R01 HAIM_modification_for_oven

MAS-2017-0176R01 HAIM_modification_for_steamCloset

MAS-2017-0178R02 Adding_a_new_element_for_dataPoints_of_clock_ModuleClas

MAS-2017-0179R01 Adding_a_new_element_for_DataPoints_of_smokeSensor_ModuleClas

MAS-2017-0188 jobStates_in_runState

MAS-2017-0191R01 CR to TS-0023 changing mgmtLink into nodeLink of a Device model flexContainer

MAS-2017-0192R01 HAIM credentials


�There are actual two tables here. Shouldn’t there only one?


�Discusion: Annex title


�Be careful when inserting new refernces here! Only do this by copying fields. Don’t change the levels when inserting new fields for tables


Reason: The numbering is different for the different levels in the document. Word cannot do this automatically






© oneM2M Partners Type 1 (ARIB, ATIS, CCSA, ETSI, TIA, TSDSO, TTA, TTC)
Page 41 of 85
This is a draft oneM2M document and should not be relied upon; the final version, if any, will be made available by oneM2M Partners Type 1.

[toggle]
0..n
<subscription>
1
contDefinition
0..1
creator
0..1
ontologyRef



0..1
[deviceairConditioner]
contDefinition
deviceLabel
manufacturer
model
deviceType
fwVersion
swVersion
hwVersion
creator
ontologyRef
0..1 (L)
0..1 (L)
1..n
1
deviceName
subModel
osVersion
country
location
systemTime
manufacturerDetailsLink
manufacturingDate
supportURL
presentationURL
1
1
1
0..1
0..1
0..1
0..1
0..1
0..1
0..1
0..1
0..1
[binarySwitch]
0..1
[runMode]
0..1
[temperature]
0..1
[timer]
[turbo]
0..1
[wind]
0..1
[subscription]
0..n
[deviceInfo]
1
[mgmtLink]
0..1
0..1
0..1
0..1



[binarySwitch]
0..1
[toggle]
1
contDefinition
1
powerState
0..1
creator
0..1
ontologyRef
0..n
<subscription>



