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Concepts - Abstraction

* Abstraction: generalizing the

<xml> <xml> —etracion: <xml>

. N Abstraction:
N fo rm at IoNn Mo d e | Description (manual) mapping Description of (manual) mapping \ | Description of
of data and data and procedures data and data and procedures data and
. . procedures between Native and procedures of between Native and / | procedures of
— -2 to hide the complexity of the of N device | \pAbsimssdevices /| " Apstract | \ Abstmctdevices /1N
device

specific technologies by
providing a single format to
represent devices and unified
methods directly usable by the

Representation
creation
Representation
creation

creation

Representation

Data: ABC Data: XYZ
. . procedure: abc procedure: xyz
a ppl IcatIOnS. (params) % (params)
I k' . b interworking interworking
® nterworking: ma N etween one gnd
g ' p p g Native M wvM
L o . ) Interworking Abstract Interworking .
two specific technologies device  proxy function RS B prowyfuncton | device
. . Native other Native
— - to enable the information System oneM2M System System
(Technology)
exchange between
ZigBee On/Off ZigBee On/Off Abstract Binary BACnet Binary BACnet Binary
h ete r‘o ge n e O u S sy Ste m S Switch in a Switch inter- Device in Input Object Input Object in
ZigBee network  worked in oneM2M interworked in a BACnet nwk
oneM2M oneM2M

— Applications may still need to
understand the native

information model (e.g. Zigbee Interworking is the basis for Abstraction

profile)
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Concepts - Semantics

ohe
V'L

* Semantics: adding the meaning and relationships between concepts (e.g.

data, devices, things) and their instances

— —> to enable machine understandable interoperability without a-priori agreement or

configuration between communication parties

— the formal specification of a conceptualization is done by ‘ontology’, which provides
unambiguous vocabulary and model about objects, measurands, their properties and

relationships.

Device Description

Data
meaning-A
fulness Room: bed- Measures indoor
Thing Type roomA, indoor- temperature
temperature of bedroomA
Temperature Measures a
Physical Type 20,5°C temperature
in Celsius
Data T Float: 20,5 Returns a
ata Type float value

Device Type:
Temperature
Sensor

Manufacturer
Energy
Management

Application 1. Application-level command
e.g. “lower the living room temperature”

translation

o Semantic support

helps understanding the original data,
and the relationships between things, data,...

2. Abstract device-level command

Abstract Information | g g. “switch off the radiator with ID=00007"

Mode K e .
Abstraction of the specific technologies

Levels of meaningfullness

in;ppmg (syntactic support)

3. Techno-specific device-level command
e.g. "send the command <ZigBee Specific
Command> to endpoint ID=<ZigBee specific ID>"

'd"é . .
Abstraction vs. Semantic

Semantics is the evolution of Abstraction

27-Nov-2014
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one
Concepts - Management M

Management: the management (configuration,
monitoring, trouble shooting, upgrade, etc.) of

devices (ADN/ASN/NoDN), applications (AEs) Mgmt Applications
and common service entities (CSEs)

— to provid 'Abstracted’ unified & simplified
management APIs for M2M applications. oneM2M Management

Abstraction
(data models & operations)

Management is essentially a specific aspect of
oneM2M Abstraction framework:

— Data models: the resources describing the mgmt
capabilities, properties and status

— Operations: the actions performing mgmt tasks,
e.g. download (firmware), get (status) or set
(properties), execute (software installation)

Management is a specific aspect of Abstraction
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Management Capabilities oﬁpeM
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\ \ /
. . / .
Application and i \ / *  Device Management
. . || Application AN J
Service Layer N Entity (AE) \ / (DMG CSF)
LU /
Management (ASM N — Mca Reference Point v —  Device Configuration
I . ) 7 ) .
CSF) Commbh Services Entity (CSE) Y% Function (e.g. enable/
disable capabilities,
Configuration Function ("~ Application and (" Communication ( 1 ( . ) isioning)
; Service Layer Management/ Data Management Device provisioning
(e.g. CMDH Policy Management \__Delivery Handling J & Repository Management —  Device Diagnostics and
configuration o ;
J ) e r oo N Y (" Network Service ) Monitoring Function
Software Management Discovery Manageg]em Location E)I(prtlsiltlrrizgs_eerirr\]/i‘ce (e.g. memory, battery,
Function (e.g. software ~ - 7S 7 |
-8- event logs, reboot)
wnl install iv ( 1 N [ - — N ( — N |Mcc Reference Point ) )
dO oad/ sta /aCt Registration Security Service Charging & Subscription and — Device Firmware
ation): 9 Accounting Notification .
L \ J U L Management Function
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Mcn Reference Point

Underlying Network
Service Entity (NSE)
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Management Architecture wM

-

4
\
I IN-DMG-MA :
1
i Protocol Translation i
| eInteraction with the Mgmt Server '
i *Mgmt Server selection !
| D - i IN-AE
1 eDiscovery of external mgmt objects !
\
\5 ------------------ ———
M. \\ *oneM2M abstracted
N\,
\\ \\ Mca mgmt APls
\\ \ (HTTP/CoAP/MQTT)
\\
MN/ASN NN
N\,
CSE CSE.
\
_____ DMG DMG
Mcc 2
Out of Scope Management Management
Adapter Adapter
§ ' *Invoking unddrlying
Area Network : : ene
|__Pro_xy__i _I—M——_t —M———t-._ —_—_—_—_nl
Management 'mp anlfr%ir;en R anéll?eenr?en | '/mc | MargagementI
- erver
|__C"_em__'d'l————“————-'-"]r-") ------- T
*Managing Area Nwk & Devices *Performing actual mgmt tasks by

(technology specific)
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reusing existing techs (e.g. OMA, BBF)
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. one
Management Architecture wM

/7 \\‘
[ i
i MN-DMG-MA or ASN-DMG-MA :
I *Mapping between the DMG and i
I Management Client H
1 . . . 1
i Interaction with the Mgmt Client i IN-AE
\~ /’
""""""""" N N *oneM2M abstracted
\\ AN Mca mgmt APIs
N (HTTP/CoAP/MQTT)
\\ \\
MN/ AQN‘ N *Mgmt resource creation, IN
CSE \\\\ *Service layer mgmt CSE
NS
_____ DMG RS DMG
-
Out of Scope Management Mcc Management
Adapter J Adapter

— *Local mgmt ms
Device in M2M objects discover

Area Network

" Proxy ————n————q ———==
| Proxy | —] | Management | | Management | [= Management |

Management m P | Client | me | |
,Clent  |JTP_____ L _Proxy j Clent |\ me T ____. . Sewver |

27-Nov-2014 © 2014 oneM2M 9



one

Management Abstraction

oneM2M TS-0001 (ARC)/ TS-0004 (PRO)

/
. \ o . o ‘
<mgmtObj> Generic Mgmt Resource Model I » | Application &Service Layer Mgmt :
| .

! C mgmtDefinition - A specialized mgmt func. type | l [software] [cmdhPolicy] |
(e.g. "software") 1 c e e e e e e e e e e e e e e /

0-1L) C objectiDs 1 0 e e e e e e e e e e e e —— - -—
- Tech-specific mapping info I © / Device Mgmt \
L(L)C objectPaths | E | |

R |
o (L)C mgmitLink ) = Link to sub-resources | 9 I [firmware] [devicelnfo] [deviceCapability] :
I o

HC [objectAttribute] ) -> Attributes to be specialized for 3 n | |
. specific mgmt func. I | [eventlog] [battery] [memory] [reboot] I
;( description ) | » | |
on p— | : I | [areaNwkInfo] [areaNwkDevicelnfo] I
4| <subscription> ‘ ,

~ e e e e e e o = e o = ' _________ s’ I ' ___________

oneM2M TS-0005 (OMA) Mapping oneM2M TS-0006 (BBF)
A) \I \ *Device Object v *Devicelnfo
OMA °SDCOIMfO OMA OMA *Firmware Update Object BBF *SoftwareModules
*Devin . .

DM 1.X ,D;gMg DM 2.0 LWM2M | °Software Mgmt Object TR069/TR181 X_oneM2M_...
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Management Abstraction IV'M

oneM2M TS-0001 (ARC)/ TS-0004 (PRO)

C i ~
/ H -l . \
' Generic Resource Model for RPC-like * Each execution creates a ‘
mgmt commands (BBF TR069 intai
<mgmtCmd> g ( ) fexeclnstance> <execI|.15tance> to maintain the I
| execution status and result
0.1 |
. descriot
: ( eserption ) ! C execStatus ) |
I ! ( cmdType ) - RPC cmd type (e.g. "download") 1 C execResult ) |
| o1 [ execReqArgs ) - Cmd arguments (opaque) 0.1 :
I ( execDisable ) -> Cancel a pending cmd |
1
I ( execEnable ) > Trigger of execution (by 'UPDATE') 1 ( )_ |
execTarget
| ;C execTarget ) -> Target device(s) (<node> or <group> URI) o1 - ) :
— execMoae
| 0.1 ( execMode ) - Execution mode(e.g. 'repeated’) I
| 01 0.1 ( execFrequency ) |
1 ( execFrequency ) o1 = Inherit from the |
| 0.1 C execDelay ) - C execbelay ) parent <mgmtCmd> I
| - In association with execution mode 0.1
0.1 C execNumber ) |
I ( execNumber ) |
| 0..n — 011 execRegArgs )_
I 4| <subscription> | I
0.. —
\ ;| <execlnstance> | 4n| <subscription> | /l
N\
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Mapping

oneM2M TS-0006 (BBF)

A4

BBF TR069
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*RESET
*REBOOT
*UPLOAD

*DOWNLOAD
*SOFTWAREINSTALL
*SOFTWAREUNINSTALL
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one
Management Example Flow puw\A

IN-AE IN-CSE ! MgmtAdaptor :: MgmtServer : I Mgmt Client : 1 MgmtAdaptor | MN/ASN-CSE

—— o mke - e - —— — e o o o b - —— —

Reg'istration, CREA‘fE <ASN-node>

<IN-CSEbase>

I
1 1
1 1
<ASN-remoteCSE> | | | | | ]
Resource creation | ! Local mgt objects discovery
<ASN-node> ! : :
I |
1
1
1

[devicelnfo]

CREATE <deV|ceInfo> <battery>, <f|rmware

> Resoyrce creation oo Sr---------- >

RETRIEVE [battery]

A
|
1
1
1
1
1

- - _'_ -
1
1
1
1
1
|
1
1
1
1

-
|
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
e m oL __
1
|
1
1
1
1
1
|
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1

Invoke battery monitorin:g

iBattery info

Mgmt Session (e.g. DM/TR069)

[battery] representation > [batte?ry] update i

UPDATE [firmware] Invoke f|rmware update

Mgmt Session (e.g. DM/TR069)

OK

oK [firmware] update

S I
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Generic Abstraction/Semantics pup

v’ Resource types <AE>, <container> &
<contentinstance> are used for the
abstraction of M2M applications, data

collection and instances..

v’ Attribute 'ontologyRef' is to provide the
semantic annotation (meaning) for
application and data. It's the rudimentary

step towards semantic capability enablement.

Application
Entity (AE)

—I— Mca Reference Point

Common Services Entity (CSE)

B -

///; Application I’ I;af':;;:ﬁlfl}ectior .

S 1
| ¢ — ) T{ maxhirOfinstances )
1_[ — ) _(_' maxBylaSize j.
o m.{ p————— J L( maxinstancabge :].
g1 {: arlagyRal J —1( FrmErHrofinstancas )
(81 (* nadeLink ) —1( cumeniByteSiza )
'1_ﬂ| <suscription> /| &( locationiC: ;].
IER e & | A | T

e e ———————————

(
) )

Toatonand — (- S === ;H’. <contentinstance= I
il I | [Eee— | e # Data instance
Management Delivery Handlin & Repository J Management d.n bacrint
N | <gonbevinstances- _I =subsCTIphon= I
Group ( ) N%t\‘jvork Service 0
Discovery Management L Location ] E)I;XJ;t_Jrle/Se?Irr\:lce 0.1 -) PS crontainars I
( - ) Mcc Reference Point i 1 R
Registration ] [ Security Servz_:x():uhna:irglgng& [ Su’lz‘soilrfllp():tla“oind ] I rontentSize :J —I e I
1
- 0.1 —I <nldest= I
‘\ —' antologyRaf l
=T~ Mcn Reference Point ll
\ 1
Underlying Network “ —(_ content J
Service Entity (NSE) \\ | <oontainers V |
\
N\,
e 4 Hlerarchlcal data collection,.”
~._ ------------------------------------------------- —’
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Interworking with non-oneM2M oﬁyeM

(Informative)

v’ The Inter-working Proxy Application Entity (IPE) P .

/ \
abstracts and maps the non-oneM2M data model to the S Y\

. o 1 o7
oneM2M resources exposed via the Mca reference point ! > <AE> -ZDII?I\B/IGS(;'COSEM i
I o
L= f’ *Zwave. !
,a" IM2M Area - *BACnet. i
- — Network *ANSI C12. i
Sensor/Meter Sensor/Meter Utily Application P emBus. :
Zighee telco_.--—" Data model - - i
_| Mbus/COSEM L profile == Awareness ~"'~~-_,‘ Device i
. 1 1
— - - i ! ><AE>, :
AE - , i : . - <container>, i
Inter-working Inter-working R 1 1 Application 1
Proxy . < Proxy specific Mca I —><contentInstance3
T Mo T ~ § Data model i 1 i
~ Awareness : i
i Interface i
Mcc : :
CSE CSE i n/ \n i
AppI-ication : :
;Zr(\j/:e ',\’l‘cf)';ja:"“a“"e i Data Field Method i
1 ]
. ‘. Generic data modeling of interworking /
Translation of non-oneM2M Data Model to e
oneM2M Specific Data Model B e L e e Pt -7
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Interworking Enhancement
with Semantics

(Informative) g

ohe
V'L

: —| [non-oneM2M_Device_application] | 9 <AE>
nterworking | .
Proxy M2M Area 1 n /M2M Area Network — hasFunctionBlock | > <container>
Application Network hasM2MArea- Parameter I
Entity hasM2MArea- 1 NetworkParameter / T - > :
Network / { [FunctionBlock] | <container>

hasNonOneM2MDevice

n

|
|
|
|
|
|
|
II <Non-oneM2M>1 n /" Nononemzm O Y / |

Device Device Parameter | _
hasNononeM2M- I\ <contentinstance> |
| 1 DeviceParameter I~ 1
: hasFunctionBlock : | ———|___[FunctionBlockl | = <container> |

n
I |
| Function 1 n Eunction Block | I 4| hasNon-oneM2MDeviceParameter | - <container> |
\ Block hasFunction- Parameter ] I
~ 4 BlockParameter A | | N VaMDevicer =
— o — o o - o - . o . . - on-one eviceParameter H

haslinterface | I > Kcontainer> |
: !

n _

latest
| |
I I
Parameter
haslnterface® I
Parameter
Parameter 4| [Non-oneM2MDeviceParameter] | » <container> |
hasMethodParameter I |
[function_block_application]
I > <AE I
<AE>
A generic semantic concept model (ontology) I * Attr 'ontologyRef' links to the ontology definition of each concept. |
gy gy Y

representinganAreaNetwork L oo oo oo e e e e e e e e e e o e e mm e e e o e = = )

An example of mapping to oneM2M resources

27-Nov-2014 © 2014 oneM2M 15



. one
Roadmap to Semantic Enablement pyp\A

(Informative)

Concepts ‘ ‘ Types ‘ ‘ Instances ‘

Device

Operation

Parameter m

Is realized by

Is realized by

hasOperation

hasParameter

MyParameter 7

1. Semantic Modeling (Ontology)

Application Semantic Web
1
. , 1
l Semantic Query , ‘.
" ra
Semantic Interface z 7
— oneM2M Flatform
7 s
> 7
Semantic ¥ Reasoning
Repasitory Engine

t all information

2) Use ontology Semantics
Application reference — Infrastructure

1) Read ontology
reference *

p, oneM2M Platform

2. Semantic Annotation
Application Application, e.g.
interworking func.
Semantic
Semantic Query, Device Template
e.g. in SPAROL

Di Registration | oneM2M Platform
iscovery

{ Rexscru roes
Craation)
—

4, Full Semantic Platform

27-Nov-2014

3. Use of Semantic Technologies for
specific Platform Functionalities
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Conclusion

Applications

Semantics

Abstraction

[battery], [memory], [devicelnfo],

[software], [firmware], ...

<AE> (e.g. IPE), <container>,

J
<contentlinstance>, ...

. )
Interworking
<mgmtObj>, <mgmtCmd>
. J

Technology-specific

=3 e owa | s -
- Management - Abstraction - Semantics

27-Nov-2014 © 2014 oneM2M 17
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Join us at the
oneM2M showcase event

* OneM2M project partners, rationale and goals
* OneM2M Service Layer Specification release
* Showcase demos that demonstrate oneM2M “live"

9 December 2014, Sophia-Antipolis, France

(free of charge, but online registration is required)

http://www.onem2m.org/Showcase

Followed by the ETSI M2M workshop
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Concepts - Abstraction

[ <vetworkx_apptication> |

* Examples of existing work study: e |

{ <deviceY_abstract_container> ‘

— ETSI M2M ZigBee Interworking _wa\

ohe
V'L

M2M Gateway M2M Network
GA1 NAA contentInstances
Hi h_level jaieot }' =~ Last contentInstance
g GSCL.1 Device wcs  NSCLA AT T ‘< ! of the container
H eseLt Registration -
—-_——— inks to the Interface
architecture for 9 7T Links to the Interr
scls or - !
+ Data Fields, Methods and
. L wscui scs | NA1 " P
su p po rtl ng Native Announcement L <abs_interfaceW._datafieldiy> ‘ the native application
applications GsCL1 — — ”
Device =
d . L spplications —L{ contentInstarnces
evice é P> Netive_spp1 mid Native_app1 - atest
. & _8pp2 > Natve_spp2 ’ l P = ~, Last contentlnstance
s -
abstraction B atve_ope e «~' of the container
=3 Appi_onioff — App1_onioff — A%
. App2_temp B | Aoz e ﬂ <abs_interfaceW_methodM> ‘
X > X -
= Appd_teggle App3_toogle e contentInstances
— ,
.
/ latest ~
~, Last contentInstance

Device
- of the container

Abstraction

GIP: Gateway Interworking Proxy , <actual_parameters> |<

GRA: Gateway Resource Abstraction !
(Ref: ETSI TS 102 690: "Machine-to-Machine communications (M2M); 4 R
Functional architecture". . .

J Mapping of an abstract device to the ETSI M2M resource

— HGI Smart Home Abstraction Layer (SHAL)  architecture using the <subcontainer> resource

Cloud Services

‘ Middleware Framework ‘ Abstract
(e.g. like oneM2M CSE) Inte rfa ce
A high_|eve| Descriptions
[ (e. g IXML)
Conceptua| HGI Home Gateway Environment
e s G o | I R N
architecture GD | &, ’ SOAP REST
Smart Home Abstraction Layer Reposi Java 05 ans201>
(SHAL) epository
—.—-I—-l@)‘-——-— The abstract appliance interface descriptions
p1| |p2| [b3| [pa| [o5| |Dm|€—— Drivers should be mappable to various environments
3 3 7y 7 Y 7'y [y

¥ i INGOJ | i (Ref: HGI02029: "Smart Home Architecture and System Requirements")

Smart home busses connecting to smart home devices and sensors
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Concepts - Semantics

* Examples of existing -5
WOI’k study:
— OGC Best Practice for

Tons

describes

Application Onlolgy

semantic annotation 3

S— S

(Ref: Open Geospatial Consortium Best Practice, OGC Web Service Domain Ontolagy

Semantic annotations in OGC standards.) Semantic annotations at levels of: service metadata, data model & data entities.

e '.:.:._.:.:.___1‘“ Iﬁﬁwbﬁa;i rHE T ~ o o

— W3C Semantic Sensor wﬂ_{;j““ e e
Network (SSN) Ontology =edvsmennliatll L =

based on OGC SWE e ——— )| | e

o WO R S | (oo iisinnn

i nfo rm at i onm Od e I ‘D__ —

iProducedBysoma____. L

“’wan_"f-'év "“‘_,.-—-' 3 "':‘_‘_,,.— -

i -~ 3 * detects only SomamgOeice ,;: ”’_,- "

(Ref: Semantic Sensor Network XG Final Report, ‘ ------ (seseooneen) 7,
W3C Incubator Group Report 28 June 2011.) ' ’

“WidasaringC apabaey
hasMeasurementCapability anly. o
MeasurementCapabiligy [--=-==%%

Overview of the Semantic Sensor Network ontology classes and properties
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An Example Case using Semantics

User request for

high level info (e.g.

Get Discomfort
Index of Room X)

Virtual resource
created by
semantic mash-up

Semantic
annotated data

Raw data from

physical devices

M2M Application

@ Attribute

or Air Pollution Index)

h 4

Semantic query (e.g. Discomfort index

M2M System

Home Environment Management

. ( Discomfort Index )
Virtual

( Air Pollution Index )

Device

Average Average Average Average
Temp Hum|d|ty COZ \evel VOC \evel
- ‘\-.‘/ \_4:&_‘ ‘/-\
Mash-upthe M2M data or resources
/ N e .. L
Abstract Temp || pmidity || co2 VOC Temp Temp Humidity | | Humidity || co2 voc
Devices vl #01 #01 #01 #02 #03 #02 #03 #02 #02
Physical Temp ‘ Humidity || co, VOC‘ Temp Temp || Humidity Humidity CO3/VOC
Devices sensar sensor sensor sensor sensar
Composite sensor device Heater L A/C Humidifier Air cleaner
*VOC: Volatile Organic Compounds
Room #01 Room #02 Room #03

An example of Home Environment Monitoring Service using semantic mash-up

27-Nov-2014

© 2014 oneM2M

23



