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O-MI & O-DF Messaging Standards bioTope

A High-level Introduction of the standard specifications =
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AN OVERVIEW

Time of Response
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D2D : Device-to-Device D2G : Device-to-Gateway D2D : Device-to-Cloud S2S : Server-to-Server

Four common loT communication models:
* Device-to-Device (D2D)
e Device-to-Gateway (D2G)
e Device-to-Cloud (D2C)
« Backend Data Sharing Model (S2S + Analytics)

© bloTope Consortium



O-MI & O-DF Messaging Standards

A High-level Introducti
<

Application Layer

Network/Transport Layer

Physical/Link Layer (MAC/

PHY)

Applications

Schema.org, O-DEF, FOAF, UNSPSC, ISO 3166-1, hl7, ...

on of the standard specifications

bﬁope

i .
. |
|
O-DF -
|
|
o XTypes, CoAP
1 : Security MQTT 0
AEEEEEEEEEEEN E APL QoS,
HTTP/ RTPS SIP /
HTTPS XMPP SIMPLE
e h
TCP/ UDP |
:
IPv6 / IPv4 f\?ﬂ:\t
v
802.1x / EAP-TLS based Access Control l
6LoWPAN (RFC 6282) || stopisLowpan | | vic wran 6Lo RFC2464 | RFCs121]  RFC 5072
) ) )
802.15.4¢e MAC Enhancements l
IEEE 802.15.4 MAC IEEE P1901.2 IEEE Bluetooth IEEE
(ncluding FHSS) ] MAC ] 80T251C51-{4° 802.15.7 Low BACNET | DECT | NFC 802.16 2G3G/LTE
VLC Energy WiMax Mobile
IEEE 802.15.4¢ ] IEEE P1901.2 ]
(FSK, DSSS, OFDM)
PHY p P
QIMIG! $IEEE | e
45> e OASIS (9 |38 ) #m  oee
1 ETF P Advancing open standards for the information society —— ] >
XMPP PP/S World Class Standards

© bloTope Consortium




“bloTope is about platform federation
for cross-domain innovation” (APl economy)




Find the best charging
point for your EV if battery low
(depending on the city, your agenda,
weather forecast...)
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* Need for “cognitive” systems (Context-Aware computing)
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* Need for Ad-hoc Security mechanisms
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 Need for a Service Market Place to foster co-creation
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« Need for Standardised (Semantic) Vocabularies
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* Need for discovering and accessing available services (across
loT platforms) in a standardised & uniformed manner

APIls
A°*

‘uniformization’
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Use Case Providers

habrcecsc € BIRISNET GRANDLYON

o la métropole

FORUM
VIRIUM o € =@= S
HELSINKI ITMO UNIVERSITY

Aalto Smart Campus: https://otaniemi3d.cs.hut.fi/omi/node/html/webclient/index.html
Sophia-Antipolis Smart Campus: http://sparks-vm?26.i3s.unice.fr:8080/html/webclient/index.html

Colleague Smart House: http://leremyshouse.jeremy-robert.fr

University of Luxembourg: http://biotope.sntiotlab.lu:8080/html/webclient/index.html

O-MV/O-DF
Standardised Service Description & Messaging Interfaces (O-MI/O-DF) - Ref. Implem.
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a Security-as-a-
Service

O-MV/O-DF
Standardised Service Description & Messaging Interfaces (O-MI/O-DF) - Ref. Implem.
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Discovery-as-a-Service % Security-as-a-
Billing-as-a-Service é & Service
=

Service

Catalog Policies

http://85.171.192.185

M
http://biotope.sntiotlab.lu:8080/Objects/BrusselsBikesParkingSpot/328
) ] o ] 4 O-MI/O-DF
Standardised Service Description & Messaging Interfaces (O-MI/O-DF) ‘ Ref. Implem.
(1)
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Demo Part 1 Peer-to-Peer loT data exchange (depending on access rights)

v :

loT Visual Programming Tools > I

—

n N
>
¢ Discovery-as-a-Service ®

,_:] Frpl Security-as-a-
[ C Billing-as-a-Service a Service
https:/www.youtube.com/ — =@
Y. - IR Policies f
fp - Catalog - ( : >
192.185
=g — ; ' o
- http://biotope.sntiotlab.lu:8080/Objects/BrusselsBikesParkingSpot/328 *
loT ecosystem end-users E= ]
(cities, citizens, SMEs, etc.) ——
O-MI/O-DF

Ref. Implem.
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IoT-based Smart Parking sTotope
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bIoTope City Pilots b
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W11

Open Calls — May 2017
/50k€ in total (50-150KE€ per open call)

hitp://www.biotope-project.eu

Grand Lyon
(59 municipalities)

Brussels Region
(19 municipalities)

Helsinki
City
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Peer-to-Peer loT data exchange (depending on access rights)

----------------@.------------------

v D v

loT Visual Programming Tools

Discovery-as-a-Service % Security-as-a-
Billing-as-a-Service é & Service
=

A 9 . .

Query Language \ p ’ .Sy service "/

(e.g., SPARQL...) . Catalog
http://85.171.192.185

Policies

Context-as-a-Service

B e

Domain Dependent Semantic Models (e.g., DATEX, eCl@ss, Mobivoc, Smart City...) [

loT ecosystem end-users
(cities, citizens, SMEs, etc.)

Domain Independent Semantic Models (e.g., schema.org, SSN...)
Thing/Service Decription (O-MI/O-DF)
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Development stages:

Search for data sources

-

bloTope Service Marketplace
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Devglopment stages: oiove

Search for data sources

< > 8511.102.985 - 0

LyonBikesParkingSpot/10074/BikeStands

DATA OVERVIEW

Format's Standard Vocabulary Metadata
XML none 0

ACCESSIBILITY

Vaue

<omi:omiEnvelope ttl="10.0" version="1.0" xmlins="odf.xsd"” xmins:omi="omi.xsd" xmlns:xs="http://www.w3.0rg/200]1/XMLSChama "
xmlns:xsi="Detp://www. w3, 0rg/2000/ XNLSchema-Anstance ">
Sensor type <omi : response>
<omi:result msgformat="odf">
<omi:return returnCode="200">
</omi:return>

Jérémy

Other
Unit

nore <omi:msg>

Cart

Validity Period (in week) Amount  Total
X hitp:/biotope.sntiotlab.lu:8080/Objects/BrusselsBikesParkingSpot/59/AvailableBikes -1 % 108 108
X hitp://85.171.192.185:8080/Objects/LyonBikesParkingSpot/9010/BikeStands -2 108 208
Total: 308
Buy Data
r
- Other  htp,//Diotope sabotiab 1u 3080, BrusdllcBibesParking Spot) 120, BikeStands ] B kAR = A8 15 Cort \‘_l,:l_‘
Other  Bttp//biotope sabiotiab luS080/ BrusellesBikesParking Spot/ 109/ BkeStands @ ip L 2 3 & S "= Add 1 Cay
Other  Bttp//bictope satictiab luS080)/ BruaelleuikesParking Spot)/ 265 BikeStands €3 bR ] L2 2 3 2= " Add 3 Cart |
Other  Betp//Bictope sntiotiab luH080/ BruxsllewBibes Parking Spot/ 44/ BikeStands 2 b8 LA 2 3 2% o Add 33 Cart |
Other  Betp//Biotope satictiab luS080/ BruselleiBikes Parking Spot/ 271 /BikeStands (€ 18 L 3 BeReiel o Add s Cart |

© bloTope Consortium




DeVﬁIopment s}t‘ages. oiove

Search for data sources Pay for accessing them (if needed)

< > 85.171.192.185 o O

wilinh

Jérémy Welcome to loTBnB

Publish, discover or bill amazing data over the world.

Billing-as-a-Service

AP A
. OMI nodes (Producers) T Wallat A
cirb.brussels & I' B*B Wall t8
_’I: Infolkem 1
m weieta  Infokem 3 E’: _’I: & wwerc
I.I -, Infolkem 2 “OMI node” (Consumers)
*d % * Wa'e -

Your Tokens are available on your Profile

© J. Robert - University of Luxembourg, SaT. All rights reserved.

v f
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Development stages: S
ol ope
o @ ® ot
Search for data sources Pay for accessing them (if needed) Token generation

z T 857112185
Jerémy
Welcome to loTBnB
[ ) AR
]l cirb.brussels &k N Publish, discover or bill amazing data over the world.
Token _A ____.
E A =h """ =( Your Token:
generation
4 Token
. ey AU RVIQILOINLGCOUIUZ INUD oy Jpc SMIO U adHRW O T 90 SRDmiubGELC) % ‘VQ\
; - PYNQIOFE ONZMIODRWMT UsimSiZiNEMTQ3MEY A ODAKN S v GO N DN R AMDRILC JVX cirb.brussels
Te" brussels’ O-Ml node that Brussegglzaeglﬁvgesgaig . :‘mpnm'xnmmoucumrpo-wmml1wwshocpo~xcrmrmm»caw«la o
. mitpbend TeGOMNCN I N QM IVNOYWS key J0FQ wipGZn T DINoAga tRFeC- ‘L“ “.
developer X is allowed to eSS Si6 "
H : ey o XAOURVIQILCINDGCIOUIUZ INUS £y Jo SMO UodHRWOw I 900 30bmubGELC)
access data items he pald for . PYNQIOJE ONZMIODEWMT UsimSIZINN TQIMAYA0DAN SWIZ X ijoaNDCaN [k MO LEJRYX [ ]
| ‘ Weather Statlon_‘related @ i T DUOWI o s b W T N BRAGHOLCNA TR ZINC YLD W <
< ' live data hermtpbend TeGOSKCAMOVELO IpalVIAG FuZH MDA UeimEBITQWTOWMPEUBhHNIBL nm . ¢ Y x K
Tell Weather-station’s O-MI node S e

that developt_er Xis aIIow_ed to e T
access data items he paid for

D ’ f
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Development stages: = . b@;pe

~— S~—— S—

Search for data sources Pay for accessing them (if needed) Token generation Re-Use Token in your IDE
] ™
My favorite IDE
'i--JO
I AT
bloTope Service Marketplace
o o . o
((‘ ,)) ((‘ ,)) Welcome to IoTBnB ((‘ ,))
O-MI NOde O-MI NOde Publish, discover or bill amazing data over the world. O-MI NOde
KITHEN Bryssels KITHEN \Veather-data / KITHEN Smart bulb

O-MI/O-DF standards + Standardised vocabularies (schema.org

JCDecaux API Netatmo API | Hue API |

i

R
" TE 2
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Development stages: s
O
---------------- 'V‘ \.._o/(;m
Search for data sources Pay for accessing them (if needed) Token generation Re-Use Token in your IDE
[ My favorite IDE \

Node-RED

© bloTope Consortium



Peer-to-Peer loT data exchange (depending on access rights)

Demo Part 1 *---------r:------@------------""

Discovery-as-a-Service &

4_@_ Billing-as-a-Service é
=

loT Visual Programming Tools

p L p Service
Catalog

Check the following Video clip (Demo):
https://www.youtube.com/watch?v=0ueY30-Rf 4

. - o . , Information-as-a-
Standardised Service Description"&Nessaging Interfaces (O-MI/O-DF) | Service

Internal Agent External Agents

— T

Java Scala Node-Red Shell-script
https://github.com/AaltoAsia/O-MI : :
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Objective 5:
Towards more cognitive loT applications
Investigate and develop more autonomous and

cognitive loT systems
Investigate anmrouevorep—rrroroorrorcrT P

security management in the loT
Enable loT developerstowomrrpaomsrand discover — in
an efficient manner — relevant services for their
own business
independent vocabularies Tor enhanced service

description
J U eroore—e=r—aaraexClange between

smart systems

subscription.

bicTope
*—"eo

Need for “cognitive” systems (Context-Aware computing)

Need for Ad-hoc Security mechanisms

Need for a Service Market Place to foster co-creation

Need for Standardised (Semantic) Vocabularies

Need for discovering and accessing available services (across
loT platforms) in a standardised & uniformed manner

le APIs ‘uniformization’
A

A A
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