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1
Scope

The release-l specification allows application developers to describe the status of devices as resources on oneM2M-based  platform in various ways. Thus different application developers can create different resource trees even when they build the same kinds of applications. Moreover when handling  the same kinds of devices from different vendors on M2M platform application developers may create disunited resource trees without common information model.

In order to solve such issues, this technical report intends to provide the common and unified APIs on one M2M platform for the home domain by defining an abstract information model for the home domain devices such as TV, refrigerator, air conditioner, smart meter, and lighting equipment . The definition of the abstract information model will be based on data models that currently exist in the home domain. The home domain abstract information model does not intend to define the interworking function between the oneM2M system and protocols of the data models from which the abstract data model is defined.
Also, this document intends to define how the developed abstract information model for a device could be represented in the CSEs of the oneM2M system.
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 referenced document (including any amendments) applies.

2.1
Normative references

Not applicable.

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  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)
[i.2]
oneM2M TS-0011, “Definitions and Acronyms”
[i.3]   
AllJoyn System Description version 14.06, September 26th, 2014
[i.4]   
Home Appliances & Entertainment (HAE) Service Framework Project (https://wiki.allseenalliance.org/hae)

[i.5] 
HomeKit Developer Site (https://developer.apple.com/homekit/)

[i.6]   
Designing Accessories for iOS and OS X, WWDC14 (https://developer.apple.com/videos/wwdc/2014/)
[i.7]   
oneM2M TS-0004, “Service Layer Core Protocol Specification”
3
Definitions, symbols, abbreviations  and acronyms
3.1
Definitions

For the purposes of the present document, the terms and definitions given in oneM2M TS-0011, “Definitions and Acronyms” [i.2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in [i.2].
Definition format

<defined term>: <definition>

If a definition is taken from an external source, use the format below where [N] identifies the external document which must be listed in Section 2 References.
<defined term>[N]: <definition>

example 1: text used to clarify abstract rules by applying them literally

NOTE:
This may contain additional information.
3.2
Symbols

Clause numbering depends on applicability.

For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

Symbol format

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

<3rd symbol>
<3rd Explanation>

3.3
Abbreviations

Abbreviations should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

<ABBREVIATION1>
<Explanation>

<ABBREVIATION2>
<Explanation>

<ABBREVIATION3>
<Explanation>

3.4
Acronyms

Acronyms should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Acronym format

<ACRONYM1>
<Explanation>

<ACRONYM2>
<Explanation>

<ACRONYM3>
<Explanation>

4
Conventions 
The key words “Shall”, ”Shall not”, “May”, ”Need not”, “Should”, ”Should not” in this document are to be interpreted as described in the oneM2M Drafting Rules [i.1]
5
Home Domain Abstract Information Model
5.1
Anaysis of Abstract Information Models

This section includes an analysis of the information models.

5.1.1
AllJoyn (AllSeen Alliance)
The AllJoyn system is a proximity-based, peer-to-peer communication platform that provides a framework for enabling communication among internet of everything (IoE) devices across heterogeneous distributed systems [i.3]. Especially, there is a specific project to develop the common way of controlling and monitoring Home Appliances & Entertainment (HAE) devices (such as airconditioner, refrigerator, washer), regardless of device manufacturers [i.4]. In order to achieve this issue, HAE service frame project specifies standard AllJoyn interfaces for controlling and monitoring HAE devices as shown in figure 5.1.1-1.
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Figure 5.1.1-1: Information Model in AllJoyn
In the AllJoyn interface for the specific ‘Device’ which represents physical home appliance (such as refrigerator, oven, light, TV), ‘Property’ specifies pre-defined device chracteristics (such as version, device model, temperure unit, water status). By using one or more pre-defined characteristic(s), a specific device interface can be specified. As shown in figure 5.1.1-1, the AllJoyn system shows a simple and intuitive sturucture  because every device has the information model of its own. However, the AllJoyn approach shall always create the new information model for new device despite of overlap of properties.
5.1.2
HomeKit (Apple Inc.)
HomeKit is a framework in iOS for communicating with and controlling connected accessories in a home domain environment [i.5]. Among developments related document, HomeKit Accessory Profiles defines the information model for some services based on the ‘Charateristic’ and ‘Service’ [i.6]. 


[image: image3.emf]Service

Power

State

Characteristic

...

Light

Door 

Lock

Thermostat

temperature

Model 

Number

Lock State

Brightness

Custom

IP Camera

Control

...

Custom

Device

TV Oven Light

...

Refrigerator


Figure 5.1.2-1: Information Model in HomeKit

As shown in figure 5.1.2-1, the chracteristic specifies pre-defined characteristics and their properties (such as power state, brightness, lock state, model number). Based on the chracteristic, a specific service (such as door lock, light, thermostat) can be defined one or more chracteristic(s). Especially, the ‘Custom’ value is considered for the un-predefined characteristic and service. As a result, a specific device may have one or more service set(s). Compared to the AllJoyn system approach, the characteristic set in the Homekit are equivalent to the property set in the AllJoyn. The difference is that the HomeKit system has moduled service sets by using characteristic set(s). Although the complexity is increased as arranging into the service set, this approach enhances the resource efficiency by reusing the service set.
5.2
Design Principle of Abstract Information Model






This section defines a design principle of the abstract information model for the home domain appliance. Based on analysis works in the Section 5.1, design principles of abstract information model may be specified. (That is, serveral design principles can be discussed in this technical report to discovery and/or make an optimum abstract information model in the home domain environment.)
5.2.1
Design Principle: Approach 1
Based on the analysis work for the AllJoyn (section 5.1.1) and HomeKit  (section 5.1.2), design principles of the abstract information model are as follows:
· Each device type has the abstract information model of its own.

· Vendor-specific function is needed for un-predefined characteristic(s).

· Common characteristics are needed to avoid duplicating the description.

· Home appliances shall be composed of one or more characteristic(s).

Based on the above principles, the basic abstract information model is designed as shown in figure 5.2-1.
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Figure 5.2-1: Design Principle of Abstract Information Model

· ‘Characteristic’ specifies pre-defined device characteristics which mean an atomic fuction (such as version, device model name, door status). Since some characteristic(s) may present in all in all device, the characteristic is clarified as common and device-specific characteristic in order to avoid duplicating the description for every device.
· ‘Device’ which represents physical home appliance (such as TV, Air Conditioner, Refrigerator) is composed of one or more pre-defined characteristic(s).
5.3
Define Abstract and Describe Specific Abstract Information Model



	
	
	
	
	
	

	
	

	
	
	
	

	
	

	

	
	
	


 This section defines plural abstract information model for the home domain devices based on the design principle.

5.3.1
Abstract Information Model: Approach 1
This approach is based on the ‘Design principle: Approach 1’ (section 5.2.1). That is, this section provides details on the ‘Characteristic’ and ‘Device’ for the abstract information model of the home domain. Here, the data type is defined in [i.7]. 
5.3.1.1
Common Chracteristic Sets
This section provides details on the common characteristics for home domain abstract information model. Since some characteristics in all home domain devices may have same values, the common characteristic sets are considered to avoid duplicating the description.

	Chracteristic Name
	Description

	vendorSpecific
	The characteristic contains vendor-specific information. 

	deviceFirmwareID
	Firmware version

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

· 101: refrigerator
· 201: washer
· 202: dryer
· 301: oven
· 401: airconditioner
· 501: hombot
· 801: boiler
· 901: speaker

	deviceAliasName
	Device alias name

	deviceSubModelName
	Device sub-model name

	nation
	Nation code

	deviceModelName
	Device model name

	deviceID
	Device ID


5.3.1.2
Device Sets
This section provides details on the ‘device’ for the abstract information model of the home domain. In the device sets, device-specific characteristic(s) as well common characteristic(s) are defined. Among home domain devices, the washer is considered for representation. 
· Washer
	Chracteristic 
Name
	Data Type
	Value
	Permission
	Description

	vendorSpecific
	xs:anySimpleType
	-
	RW
	See clause 5.3.1 where this common attribute is described.

	deviceFirmwareID
	xs:string
	-
	RO
	See clause 5.3.1 where this common attribute is described.

	deviceType
	xs:positiveInteger
	-
	RO
	See clause 5.3.1 where this common attribute is described.

	deviceAlias
Name
	xs:positiveInteger
	-
	RO
	See clause 5.3.1 where this common attribute is described.

	deviceSub
ModelName
	xs:string
	-
	RO
	See clause 5.3.1 where this common attribute is described.

	nation
	xs:string
	-
	RO
	See clause 5.3.1 where this common attribute is described.

	deviceModel
Name
	list
	-
	RO
	See clause 5.3.1 where this common attribute is described.

	deviceID
	xs:string
	-
	RO
	See clause 5.3.1 where this common attribute is described.

	error
	xs:positiveInteger
	1: door open 

2: water supply

3: drainage

4: spin-dry

5: water-level

6: sensor water level

7: temperature sensor

8: motor

9: clutch
17: door lock
	RO
	Error status

	mode
	xs:nonNegativeInteger
	0: off

5: preparation

6: pause

20: wash preparation

23: wash

30: rinse

40: spin-dry

50: dry

60: wash off
62: on
	RO
	Wash status

	state
	xs:boolean
	0: off

1: on
	RW
	Power status

	smart
	xs:boolean
	0: off

1: on
	RO
	Remote control status 

	water
	xs:nonNegativeInteger
	0: no choice

1: cold water

2: hot water
3: tepid water
	RO
	Temperature of supply water

	total
	xs:string
	-
	RO
	Remain time + Reserve time (HHMM)

	remain
	xs:string
	-
	RO
	Remain time (HHMM)

	reserve
	xs:string
	-
	RO
	Reserve time (HHMM)

	name
	xs:positiveInteger
	1: standard/normal
2: wool
3: quick(speed) wash
4: bulky/bedding

6: silent

7: laundry tub dry

8: laundry tub clean
11: frugal wash

12: towel

13: functional clothing

17: double rense

18: stain(soak)

19: spin onlt
20: rinse + spin
	RO
	Configured washer course

	soilLevel
	xs:nonNegativeInteger
	0: no wash

1: 3

2: 6

3: 10

4: 12

5: 14

6: 17

7: 19

8: 21

9: 23
10: 25
	RO
	Configured soil level

	spinLevel
	xs:nonNegativeInteger
	0: no spin-dry

1: delicate 

2: low

3: medium

4: high
5: highest
	RO
	Configured spin level

	rinse
	xs:nonNegativeInteger
	0: 0
1: 1
2: 2
8: 3
9: 4

10: 5
	RO
	Configured rinse value

	soak
	xs:nonNegativeInteger
	0: none

1: 15 minutes

2: 30 minutes

3: 45 minutes

4: 60 minutes

5: 120 minutes
6: 180 minutes
	RO
	Configured soak information

	waterFlow
	xs:nonNegativeInteger
	0: None

1: Strong

2: Normal
3: weak
	RO
	Configured water flow information


6
Representation in the oneM2M System
Editor’s Note: This section defines how the developed abstract information model for a device could be represented in the CSEs of the oneM2M system.

<text>
7
Conclusions

Editor’s Note: This section summarizes contents from each section and describes the usefulness and applicability of this document.
<text>
Proforma copyright release text block

This text box shall immediately follow after the heading of an element (i.e. clause or annex) containing a proforma or template which is intended to be copied by the user. Such an element shall always start on a new page.

Notwithstanding the provisions of the copyright clause related to the text of the present document, oneM2M grants that users of the present document may freely reproduce the <proformatype> proforma in this {clause|annex} so that it can be used for its intended purposes and may further publish the completed <proformatype>.

<PAGE BREAK>

Annexes

Each annex shall start on a new page (insert a page break between annexes A and B, annexes B and C, etc.).

Use the Heading 9 style for the title and the Normal style for the text.
Annex <A>:
Title of annex (style H9)
<Text>

<PAGE BREAK>

Annex <B>:
Title of annex (style H9)
<Text>

<PAGE BREAK>

B.1
First clause of the annex (style H1)
<Text>

B.1.1
First subdivided clause of the annex (style H2)
<Text>

<PAGE BREAK>
Annex <y>:
Bibliography

The annex entitled "Bibliography" is optional.

It shall contain a list of standards, books, articles, or other sources on a particular subject which are not mentioned in the document itself.

It shall not include references mentioned in the document.

Use the Heading 9 style for the title and B1+ or Normal for the text.

· <Publication>: "<Title>".

OR

<Publication>: "<Title>".

<PAGE BREAK>

History

This clause shall be the last one in the document and list the main phases (all additional information will be removed at the publication stage).
	Publication history

	V.1.1.1
	<dd Mmm yyyy>
	<Milestone>

	
	
	

	
	
	

	
	
	

	
	
	


	Draft history (to be removed on publication)

	V.0.1.0
	16-Mar-2015
	Skeleton

	V.0.2.0
	20-April-2015
	Added agreed contributions from TP16 plenary (with the reference number correction for the informative reference)
MAS-2015-0537-Analysis_of_Information_Models
MAS-2015-0538R02-Design_Principle_of_Abstraction_Information_Model

	
	
	

	
	
	

	
	
	



© oneM2M Partners Type 1 (ARIB, ATIS, CCSA, ETSI, TIA, TTA, TTC)
Page 1 of 13
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.

_1487426199.vsd
Device


TV


Oven


Version


Device Model


Temperature
Unit


Version


Light


Device Model


...


Water
Status


Property


Dry
Level


...


...


Refrigerator


Washer



_1487570322.vsd
Service


Power
State


Characteristic


...


Light


Door Lock


Thermostat


temperature


Model 
Number


Lock State


Brightness


Custom


IP Camera
 Control


...


Custom


Device


TV


Oven


Light


...


Refrigerator



_1488721379.vsd
Device


TV


Air Conditioner


...


Oven


Refrigerator


Characteristic


Vendor
-specific


...


Version


Device ModelName


Light


Common Characteristic


Device-specific Characteristic (Refrigerator)


...


Door
Status


DoorAlarm
OnOff


Temperature
Unit


Washer


...


Spin
Level


Water
Flow


Water
Level


Device-specific Characteristic (Washer)



_1486816558.vsd
TV


Washer


Version


Device Model


Dry Level


Temperature
Level


Spin
Level


Light


Refrigerator


...


...


Device


Characteristic



