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Flying 2.0

Enabling automated air travel by identifying

‘and addressing the challenges of foT & RFID.
technology
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Official Journal of the European Union

COMMISSION DECISION
of 10 August 2010
setting up the Expert Group on the Internet of Things
(2010/C 217/08)
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AIOTI WGS3 loT standardization landscape

IoT SDOs and Alliances Landscape
(Technology and Marketing Dimensions)
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Many related vertical and horizontal actIVIt%

yef begond Formal
IoT SDOs and Alliances Landscape

(Vertical and Horizontal Domains)

Manufacturing/ Vehicular/ . Farming/
Home/Building  1qystry Automation Transportation ~Healthcare  Energy Cities  Wearables pgrifood

s
% ALLSEEN cnlanso CENELEC B | C OASIS| ©Bluetooth P
wee B'hiiance 1EC T
e B upnp o ‘CAR2CAR| | & = CENELEC $IEEE @
cmmc s>57c (2 Fiio Qg = (7 )i
N4 ISH/HTE\ . < IEEE CENELEC .
: ce o £ AR
o ﬂ d AYDY \ €DICOM s
<IEEE Q IO-Link (1sA —
Ao Ly 3 = i
3 hoeReon [’ >
£ 0T £ a0 £ a0 | T aomi ™ aroT | (6T AloTi
ot WGy B W st L e
liance ~ IEEE
wen @ i eCioss TED (‘Aum @ 1018 ® we(Openaon
= eCl@ss
. $ eCl@ss RO roma -
S ©Bluetooth u U @il e M

Horizontal/Telecommunication
Source: AIOTI WG3 (IoT Standardisation) — Release 2.0

& AIOTI

LLIANCE FOR INTERNET OF THINGS INNOVATION




10T-A

ETSI

T

150/
IEC

IEEE

one
M2M

A

Uniquitoud computing
and suppirt lONGN

Ovenvidhe ofthe

nternet i Things

30141

intemnet bt Things.
Refefence

2413




Z'5C

gef beyond tormula

@
@

e Internet of Things - Architecture

©0 66

loT RA Jungle



£0C

gef beyond tormula

o Flagship FP7 IP project,call 5,
Objective 1.3

Total Budget 18.6 M EUR
b7 ¢ HITACH!, w VDI|VDE|IT 17 Partners from 8 EU

SIEMENS sowwen@ 3R OO countries
Coordinator: Gunter
Kuelzhammer
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Technical Coordinator:
Alessandro Bassi

Start Date: Sept 1st, 2010
Duration: 39 months.
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Introducing the loT-A tree:

- o a generic Reference
Model, derived from
Business considerations,
application-based
requirements and current
technologies,

o able to generate different
Reference architectures
depending on
domain-specific
requirements,

o to be used as a blueprint
for concrete architecture

©Bluetoat design.

les 802154



Reference Model

A Reference Model is an abstract framework for understanding
significant relationships among the entities of some
environment. It enables the development of specific reference
architectures. A Reference Model consists of a minimal set of
unifying concepts, axioms and relationships

Reference Architecture

A Reference Architecture is an architectural design pattern that
indicates how an abstract set of relationships realises a set of
requirements. The main purpose of a RA is to provide guidance
for the development of concrete architectures. More reference
architectures may be derived from a common reference model.

www.bassiconsulting.eu
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loT Reference

Business
Scenarios, Existing
Architectures &
Stakeholders

extrapolate

understand loT domain

Unified
Requirements

steer

Model

guides

loT Reference

define

Application-
Specific
Requirements

define

Architecture

guides with
Best Practices

Compliant
>| Domain-Specific
Architectures
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Alessandro Bassi- Martin
Sebastian Lange - Stefan N
Enabling Things to Talk

Designing loT solutions with the loT Architectural Reference Model

Martin Fiedler -Thorsten Kramp - Rob van Kranenburg
issner_ Editors

The Internet of Things (IoT) is an emerging network superstructure that will connect
physical resources and actual users. It will support an ecosystem of smart applications
and services bringing hyper-connectivity to our society by using augmented and rich
interfaces. Whereas in the beginning 1o referred to the advent of barcodes and Radio
Frequency Identification (RFID), which helped to automate inventory, tracking and
basic identification, today loT is characterized by a dynamic trend toward connecting

— bjects,devices, data and applications. The next step will be “cognitive IoT;"
facilitating object and data re-use across application domains and leveraging hypercon-
nectivity d distributi

The Reference Model (ARM), ted in this book by the members of

the IoT-A project team driving this harmonization effort, makes it possible to connect
vertically closed systems, architectures and application areas so as to create open
interoperable systems and integrated environments and platforms. It constitutes a
foundation from which sofware companies can capitalize on the benefits of developing
consumer-oriented platforms including hardware, software and services.

Enabling
Things to Talk

Designing loT solutions with the
loT Architectural Reference Model

The material s structured in two parts. Part A introduces the general concepts developed
for and applied in the ARM. It is aimed at end users who want to use IoT technologies,
managers interested in understanding the opportunities generated by these novel
4 in an overview of the underlying
basic models. It lso includes several case studies to illustrate how the ARM has been
used in real-life scenarios. Part B then addresses the topic at a more detailed technical
level and is targeted at readers with a more scientific or technical background. It provldes
in-depth guidance on the ARM, including a detailed d aprocess
concrete architectures,as wellas reference manuals with guidelineson how to use the
urthermore,
e e syslem G e i
IoT for dedicated oT s are illustrated and lified in reverse
mapping exercises of existing standard: and platforms.

WleL 03 sbury buijqeus

Computer Science.

A @ Springer Open

Available for free download
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VE Service:
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Impact on
Topic Design Choice s
£
£
C11 Business Process Modsling according
10 BPMN 20
1 Application [DC1 2 Business Process Execution by BPMI
support 2.0 execution engine
DC2 1 Service Orchestration with mandatory
. securty
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- W | 0 + 0
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Published Specifications

As we publish new specifications, they will appear here or on release-specific pages.

oneM2M Release 2 specifications

Latest Reference

*

*

TS 0001

TS 0002

TS 0003

TS 0004

TS 0005

TS 0006

TS 0007

TS 0009

BTS 0010

BTS 0011

BTS 0012

BTS 0014

Version Title

2100

Date
Functional Architecture 08/2016
Requirements 08/2016
Security Solutions 08/2016
Service Layer Core Protocol 08/2016
Management Enablement (OMA) 08/2016
Management Enablement (B&F) 08/2016
Service Components 08/2016
HTTP Protocol Binding 08/2016
MQTT Protocol Binding 08/2016
Common Terminology 08/2016
oneM2M Base Ontology 08/2016
LWM2M Interworking 08/2016

ARIB ATIS CCSA ETSI
TS 118 101
V.2.10.0
TS 118 102
v2.7.1
TS 118103
v2.4.1
TS 118 104
v2.7.1
TS 118 105
v2.0.0

TS 118 106
V201

TS 118 109
v2.6.1
TS 118 110
v2.4.1
TS 118 111
V241
TS 118112
v2.0.0
TS 118 114
v2.0.0

BPrint

TIA TSDSI TTA TTC
TS-M2M-
0001v2.10.0
TS-M2M-
0002v2.7.1
TS-M2M-
0003v2.4.1
TS-M2M-
0004v2.7.1
TS-M2M-
0005v2.0.0
TS-M2M-
0006v2.0.1
TS-M2M-
0007v2.0.0
TS-M2M-
0009v2.6.1
TS-M2M-
0010v2.4.1
TS-M2M-
0011v2.4.1
TS-M2M-
0012v2.0.0
TS-M2M-
0014v2.0.0
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Mec | | To Infrastructure
CSE — CSE Domain of other
| Service Provider
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—— Men | —T~ Men
|
|
NSE | NSE
|
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oneM2M Functional Architectire

Common Services Entity (CSE)

o A Common Services Entity comprises the set of "service
functions” common to the M2M environments.

o Such service functions are exposed to other entities through
Reference Points Mca and Mcc. Reference point Mcn is used
for accessing Underlying Network Service Entities.

o Examples of service functions offered by CSE are: Data
Management, Device Management, M2M Subscription
Management, Location Services etc. Such "sub-functions"
offered by a CSE may be logically apprehended as Common
Services Functions (CSFs). Inside a CSE, some of the CSFs
can be mandatory and others can be optional.

www.bassiconsulting.eu
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Infrastructure Node (IN) Infrastructure domain

To an Infrastructure Node of
M Other M2M Service Providers

Field domain

Device Node
(NoDN)

(NoDN)

| | One or more AE ZeoormoeAE oo Link is out of scope
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Mca Reference Paint

Commen Services Entity (CSE)

Application and . N : "
Senvice Layer Security Service Session Service Charging &
Management Accounting
Management

Data Management Communication Device
& Repositor Management/ Management Discovery
pository Delivery Handling 9 |

Network Service i
Location Registration ‘Subscription Exposure/Service Mcc Reference Point
Notification -
Ex+Triggerin,
-I— Men Reference Point

Underlying Network
Service Entity (NSE)
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A consolidated high level loT Reference Architgtm

get beyond lormala

< AIOTI WGO3 loT Reference Architecture

> Consolidation of 10T reference architecture from many sources, i.e. l0T-A,
IEEE P2413, OneM2M, ITU-T, ISO/IEC JTC1
> Architectural views based on ISO/IEC/IEEE 42010

Q Domain model: Q Functional model:

User @
Legend

contingenton

communication
-> “symbolic” Application
layer
----- -
Ss
N \
/
{ Virtual | 5 »
Entity | / loT
\\ 4 layer
7’
-

- -

loTDevice| /| [T
models & tracks Network
layer
Imeractswit‘r:\
P 1) Commands/data structure 3) Dataplane  (5) Horizontal services
Uilli® ) Interfaces to access loT capabilities (4 Network control plane interfaces (location, QoS, etc)

& AIOTI
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