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Y NUACLOAOYLKN)
Stalettoupykotnta loT
OVTOTINTWV, ONUOCLOAOYLKA
HNTPWA, OLUTOUATN AVATITUEN
ePOpLOYWV OE ETEPOYEVNA
nepPailovta, onUACLOAOYLKN
EVOTIOLNON ETEPOYEVWV KOLL
SLAOKOPTILOUEVWY POWV
dedopevwy (m.y. Siktua
aoOntipwy, BA, epapuoyec)

oL evomoinon
va atodntipwv)




* InpaotoAoyikn AtaAetltovpylkotnta
(Sem. Interoperability)

* InuoaotoAoyikn Evomoinon AedopEvwv
(Sem. Data Integration)

* Mnx. Mabnon kat AvaAuvon Asdopéevwv Meyalou Oykou
(Big Data Analytics, Machine Learning)

*E€untvol mpoowriikoi BonBoi/mpAaKTopPEC
(Intelligent Personal Assist. Agents)
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To Alaoiktuo Mpayuatwy (loT) - Forbes

"Internet of Things'

| is a phrase that 87% of peopl
' haven't heard of

EEERER

What is loT.mp4

Mnyn: http://www.forbes.com/video/4609490745001/



videos/What is IoT.mp4
videos/What is IoT.mp4
http://www.forbes.com/video/4609490745001/

To 10T o€ aplBuouc

Gartner: Things 50 billien
* 2016: 6.4 billion (30%+ from 2015) D

e 2020: 21 billion (8 billion people)

&
1= Fop

§

People 5 billion

Sites 1 billion

1875 1900 1925 1950 1975 2000 2025
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Internet of Things (loT):

ALKTUO TIPAYUATWV
(QVTIKELUEVWY, OVTOTATWVY) TL.X.
OUOKEVEC, auTokivnTa, KTipla,
EVOWUOTWHUEVO LE NAEKTPOVIKA
KUKAwpata (controlers),
AOYLOULKO, alloONTRpEC
(sensors), evepyomolnTteC
(actuators), cuvdedepeva
(connectivity) peow tou
AladLlkTUoU, AVTAAAACCOVTOC
dedopEva KAl EKTEAWVTOLC
EVTOAEC
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Napadetypata (interconnected Things)

Smart washing machine @LG Smart Fridge @Samsung

A

v" 'EAeyxog ripodil
Facebook

v' ATTOOTOAR ELKOVOC
armo to £Eunvo
KLvnTo

v" To Yuyeio
npowbel oto
KLvNTo alerts yla
npoiovta mov
T(POKELTAL VO
Anéouv

.............
Maingg

/ ‘ _‘x , )
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Napadetypata (interconnected Things)

Smart fridge and oven @LG Home Automation, Energy Saving

v’ To kwvnto thAépwvo wc éva

v Suvtayég anobnkeupévec oto Puyeio CTAEXELOTAPLO yict TN Twri»

v ArtootoAr} ouvtayrc oto ¢oupvo V' EdapLoyEc Ge KWNTA yLaL ToV

v' PUBuLon tn¢ Beppokpaocioc Pnoiportoc and tov £AEYXO TOU GTLLTLO, TWV
doupvo pe Baon tn ocuvtayn GUGKEUGV, KATL.

\

Nomg

Smart home

/ .

02/Anp/2016
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Mapadeilypota (interconnected Things)

v' Autovopa (xwpic
odnyo) avtokivnta

v" Autokivnto 1ou o€
kaBodnyouv mpo¢ to
dOnvotepo
Bevlvadiko,

v" Autokivnta rou

EEKLVOUV HE dwVNTIKA

EVTOAN HEOW KlvnToU

nAedpwvou

02/Amnp/2016 Zauog, Nav. Awyaiou, Ainpepida TN




Tapadetypata (Smart Cities)

. - armar Buildings 3
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2TO 2TiitL KaL to padelo poc!

* [padeio:
* 3rd partY temp sensor (computer room),
Controller box (send SMS alerts), any phone,

KNX protocol @
e ITUitTL:

* |P wireless cameras, 3" party generic mobile
app (foscam comp.), web connectivity

(HTTP)
* Samsung TV, Samsung Link mobile app
(replaces AllShare), wifi-connectivity, Share SHART _

Box mobile app, DLNA protocol by Samsung
* Mall pou:

e Samsung ATIV phone, ATIV Beam mobile 'h |
]

app, NFC connectivity to share files with
other NFC-enabled devices
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Ataocvvoeolpotnta Mpayuatwy

* Apxika (1999 Auto-ID labs) pe RFID texvoAoyia (tags ko readers)

* Znuepa, e¢eAtypevn draocuvdeouotnta, nepa arno M2M
texvoloyla, KAAUTITOVTAG TIEPLOCOTEPOL OTTO EVOL TIPWTOKOAAQ KoLl
ePapLOYEG

* Alacuvdeopotnta: Zigbee, Z-Wave, 6LowPAN, WiFi, NFC, ...

. Il:ll_pl)__(F)EéKoAAa eTik. (pub/sub brokers): MQTT, CoAP, XMPP,

Mnyn:http://postscapes.com/internet-of-things-protocols
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http://postscapes.com/internet-of-things-protocols

Ertikowvwvia Mpoyuatwy

* Napadelypa enkowwvioc peow Pub/Sub mpwt. (info. broker)

* MeAatnc A dnuootevel, mehatec B, C eyypadovtol w¢ cuvOPOUNTEC

"temperature" = "22.5"

Client A publishes
a value of {o]§
Client S Op en subscribe "temperature” tOpiC
TCP
connections
with the broker

"“temperature" = "22.5°

subscribe temperature”

02/Amnp/2016 Zauog, Nav. Awyaiou, Ainpepida TN

publish "temperature" “22.5"

Clients Band C
receive the value
as




OL TpeLC (3) emloyec OLoOUVOECLUOTNTOC

2TNV 0lyopa CrMEPQ...:
e Ayopalelc OAEC TLC CUOKEUEC OO TOV L6L0 KATAOKEVAOTA

* JUVOEELG TIG «EEUTIVEG» CUOKEVEG 00U (tNAEdwva, TNAEOPAOELS) SLaPOPETIKWY
KATOOKEUAOTWY HECW TNG EYKATAOTAONG EVOG Ipoypappatog-rieAatn (soft. Client)

TOU EVOG OTLG CUOKEVEG TwV AAwWV (UTIAPXEL TIEPLOPLOUEVN ALOTA LE UTIOOTNPL{OUEVEG
nAATPOpUEC)

* XpNOLUOTIOLELG EVOL OUYKEKPLUEVO gateway box (f soft. mAatdoppa), mou pnopsi va
OUVOEEL CUOKEVEG OO SLOLPOPETIKOUG KATAOKEUAOTES (TTOU OUWG Sev uTtootnpilovtal
oAoL amo kaBe Avon, cuvnBwc)

e Kaitotig3 nepmtwostq, KOTTOLOG KATOLOKEVALOTIG Eival UTELOLVOG yLa TNV
‘SladetoupylkotnTa’ TWV GUOKEV WV




[Tapadewyua loT mAatdopuoc

Al-oriented Cloud-based loT platform Waylay
* Mpaktopac (agent) = Apxttektovikn (architecture) + Aoywkn (logic)
e ApXLTEKTOVLIKN = ZUOoKeURN YrtoAoyLopou pe AloOntnpec + Evepyomonteg

e APXLTEKTOVLKN =>
Elcaywyn dedopévwv oo aodntnpeg

@ EktéAeon tnG AOYLKNG AvVw ota dedopeva

= Evépyela pe Baon to anotéAeopa

§ e \oylkn =>

§ YrnioAoyilel + Zupunepaivel pe faon ta StaBeopa SedopEva Kat TNV yvworn tou
nepLPpariovroc




[Tapadewyua loT mAatdopuoc

* Napatnpel to neptBarlov pecw

_ 4 "\
e software-defined sensors
! ! SW-defined Percepts .
* Evepyel peow Sensors
* software-defined actuators
. / REST API Graph lacation
W °* Graph modeling texvoloyla = e
£83 . en Data
o * Bayesian networks, -
o ’ ’ ’ ) , Big Data
> WG KEVTPLKO GUOTATLKO AOYLKNG SW-defined Actions
.t—u Actuators
>
> I Expose's the agent. _
S * w¢ eva REST service waylay clou .
@ \ platform / \_Environment /

16
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[Tapadewyua loT mAatdopuoc

* Smart Utilities @

L]
-

/

revigusDayCongumplion
=ound

IsEmailAvallable

- @
@ storeDallyConsumption
findCustomer
Eound

e @]
@ rawliEtarhreshold
1

tWaterMeterData
=L

sendhall

(%)

]
2
]
=
-]
o

ragion
ach

bove

®
) O

shauldSendSMS

&waylay.io

isPhoneAvallable
=S

-




[Tapadewyua loT mAatdopuoc

* Smart Parking

tweetReepFree

tweetRamenFree tweetSintMichelsFree

2

parkingGent_1 i i
isVrijdagmarktFull 9 g tweetAllFull

isRamenAlterntative isSintMichielsAlterntative

backToNormalParkings

isReepAlterntative

ragion
ach

]
2
]
=
-]
o

&waylay.io

tweetAvailableParkings
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

 Smart Home Gardening
* M3 platform, VTT Cur aironmares e Ful o

o o e e v e B s Frecam —
WA RTrEIArs

I= S arpgircnment ftheas —
’ fhE wiCE S DETOPEraALE mith cach
TEXVOAOV[GC: of e r marder o proare ErdEes

QR codes, ulD, smart phone, mobile
app, sensors, semantic inform. broker,
ontologies

Smart Garden, M3, VTT.mp4d

Mnyn: https://www.youtube.com/watch?v=QBxgGpDYmw8
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videos/Smart Garden, M3. VTT.mp4
videos/Smart Garden, M3. VTT.mp4
https://www.youtube.com/watch?v=QBxqGpDYmw8

2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

Focus is here

P
To loT xperaleto onuocLoAoyia yia va...
, , , Information App. Logic

* yeDUPWOEL TO ONUACLOAOYLKO KEVO [ ) § ]
. ! ! 1. Application
(semantic gap) petaév twv loT ovtotNTwy 4 Vepmpee |
(oto eminedo tnc NAnpodoplac/ 555%1’353%?@'1 ji.
Epappoywv) ﬂ
’ / ’ : [ TI‘EIrISm,-.am ons |
...OTOXEVOVTOC OTNV QLUTOLATN QVATTTUEN IS Q. N Sl
’ ! " Packets | rath LT
(deployment) autwv o€ etepoyevn loT | 4 oo e

‘ | @ ~ Data Link Y
neplBaAlovra |
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

H onp. diadettovpyikotnta = ol
ETITPETEL...: 4o g i

e-Prescription

"

Laboratory

- E

* Autopatn Stacuvdeon loT
OVTOTHTWY TIPOEPYOUEVEG OUTLO
SLOPOPETLIKOUC KATOLOKEU O TEC

* Avarmtuén epopuoywy TPLTWV yia
ETEPOYEVN neptéla}\)\ovra loT

* Avartuén ecbapuovwv TIou ELVOLL
gevmou OKOTIOU Kall “TPEXOLV’ O€
Lapopeg loT CUOKEVEG
(6L POPETIKOU KOTAOKEVAOTH
aAAd 1blou okorou)
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

e OvtoAoyia: TUTILKOC Kol oapnC OpLOMOC LLOC KOLVAC KOl CUUPWVNUEVNC
£VVOLOAOYLKNC popdormoinonc mou adopd o eva ntedio evoLadEpovtoc

Mo to loT onuaivel:

e Ovtoloyiec yLa tTnv meptypadn: mopwv (m.x. sensors), de6opEVWV ATTO
nopatnpnoelc & petpnoetlc (m.x. sensor readings), evvowwv nediovu (e.g.
novada petpnong, tonobeoia), umtnpeowwv (m.x. loT services) kat aAAAwV
nnywv 6edopevwy (Y. avtwv mou sivatl dStabeoipa oto LOD cloud)

e JUA\OYLOTIKN/EMeepyaoia yLol TOV CUUTIEPAOUO OXECEWV HETAEV
SladpopeTIKWY TIOPWV N SedopEVWV

02/Anp/2016 Zauog, Nav. Awyaiou, Ainpepida TN




2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

e Ovtoloyiec oxeTIkeC e loT

¥
Stimulus

observes

02/Anp/2016

inCondition

MeasurementRange
FieldOfView

Resolution

Frequency
Measurement
Capability .
Accuracy = featureOfinterest
Latency

procedure

observationResult

hasMeasurementCapability b fons inaTi
observationSamplingTime

hasOutput
P haslnput

hasSubsystem

Device Sub-
Concept

implements

UoM, Time, Domain concepts,

SensingDevice etc. come from other ontologies.

Also adding:
physical properties, power use, connectors, lifetime, etc (of devices/systems)

maobility, availability, operational ranges, callibration, ...

Zauog, Nav. Awyaiou, Ainpepida TN




2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

<iot:measurement>
<iot:type> temp</iot:type>
<iot:unit>Celsius</iot:unit>
<time>12:30:23UTC</time>
<iot:accuracy>80%-</iot:accuracy>
<loc:long>51.2365<loc:lat>
<loc:lat>0.5703</loc:lat>

</iot:measurment>

subClass

Sensor Time
rs
Observed by occurred_when
d wh
Observation orchrrec_where > Location
Measured
k4
Phenomena Weather condition

Temperature

02/Anp/2016

subClass

Precipitation

Zauog, Nav. Awyaiou, Ainpepida TN

[ Sensor ontology
| Weather ontology
Temporal ontology

I Geospatial ontology




2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

0 ' Achievements Activities Lectures Projects Publications
3
w :‘F

LRDF K. KOtIS, PhD SW-related Links Social Talks/Presentations Theses Supervision Selected Ontologies Announcements

Primary links The Internet of Things (loT) Ontology Recent comments
Achievements About IoT-ontology versions and
Activities posts
Lectures The IoT-ontology for the Representation of Interconnected and Semantically Coordinated Smart Entities in a Web of Things (WeT). 4 years 10 weeks ago
Projects Subject: Events .

Publications Upcomlng events

The aim of the ontology is to support the automated deployment of applications in heterogeneous IoT environments. It mainly serves
as a semantic registry for the registration of associations of sensing/actuating/identity/embedded with features of interest, as well as
Navigation for the registration of applications that utilize the services provided by these associations.

User login

Secondary links Recent Publications

Authors:

1. Konstantinos Kotis
2. Artem Katasonow

Contributors: VT

Created with: Protege 4.2, OWL API (version 3.2.3.1824) http://owlapi.sourceforge.net
IRI (experimental):http://purl.org/IoT/iot

Recommended Prefix: iot

This Version: 2.1
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

Semantic Smart Gateway Framework @VTT | g i
3= .

I @ I

* loT ovtoloyia w¢ onpactohoyikd untpwo (registry) yia loT : > e :
OVTIOTNTEG 2 |

7] |

* Domain-specific ovtoAoyieg yia tnv neptypadn tng ' O I _ I
onuagloAoyiag tne kdBe cUOKELNG KoL EPOPHOYAG (TL.X. : = | Ontology Learning from JSON/XML/URI nterop. !
Input/output) aAAa kat aAwv TAnpodopLwv (.. Xwpog, I % S
XPOVOC, KaLPOG) : & N Expert :

1 © |

I g Ontology Refinement ‘? I

KabBe kataokevaotn¢ dStadopetikr) ovtoAoyia (av umapxet)!!! | “ :
| K |

|

, : Ontology Alignment I

* SSGF gpyaAeloOnkn yua: | User : User :
*  MeTatpons TG LOPdAG TWY UNVUHATWY SES0UEVWY _gm | _ __ ______ _ —== e O

TWV EYYEYPAUUEVWY ovToTATWV (amo XML/JSON/URI oe | T e 7" -7

OWL), : Message Translator ‘ :

. ,(Auro%\atn oz\;ucrmxtor] Twv OWL nepypadwv : |
OVTOAOYLWV | g - 39 party |

* Toaiplaopa eyyeypoppévwy loT ovtotATtwy pE Baon TLg :E Message app for :
avtloToLlyioelg ¥ T home I

:nd “ Translated message h_ : : | security :
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

ThereGate to App (in JSON): Application to ThereGate (in XML):

"List": [
</event>

{
"TimeStamp": 1333450241.736228,

"Signal": "PropertiesChanged”,

"IDeviceld": 25

}

] (Ontology Matching and Alignment)
"until": 1333450241.741899,

"tobj": "signals"

}

Taiplaopa kat EvOuypappion
2nuoctodoyiac/OvioAoylwv




2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

* Motion/movement/move/...

<Iap =
<Cell>
<entityl rdf:resource='http: /s therefnotionbetectoriignal List Data MotionDetected' /=
<entitys rdf:resource='http://appfnovenentDetectorPesponse Event Howvement'/=
<relation~=<;/relationr
<measure rdf:datatype=s'http: S fwmmr.owd org 2001 ML chenaffloat '>1. 0« /measure>
<fCell>

-:fmap::— ’ ‘

<owl:Datatypelroperty rdf:about="http://therefnotionletectordignal List Data MotionDetected":
<owl:equivalentProperty rdf:resource="http://appfuovenentDetectorPesponze Event Hovement'/:

{fawl:DatatypePraperty}‘
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

* Semantic Interoperability as a Service (for loT) @VTT

Slaas in loT.mpd

Mnyn: https://www.youtube.com/watch?v=R15Xnc2-0Ovs
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videos/SIaaS in IoT.mp4
videos/SIaaS in IoT.mp4
https://www.youtube.com/watch?v=R15Xnc2-Ovs

2 nuooloAoyikn Evoroinon Asdopgvwy
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2 nuooloAoyikn Evoroinon Asdopgvwy

 AMINESS (Mawv. Nepard, Mav. Awyaiov) http://aminess.eu/
« PREMARPOL (ME Zapov) http://www.samos.gr/premarpol/

&HM

.

a. suggest vessel and environmentally optimal safe route planning

b. deliver real-time alerts for ships and
c. support policy recommendations.

ol
L)
- ‘Ef.l:.‘
_,|F Fl
[ i
R £ v
. Ty -
., - - ”
o, .=
- T R,
b :!."*"c . A
- T . V)
g ¥ o) 1Y
» /A e
- * how  m PRk
<
- e
- e
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PREMARPOL stations

Cyprus Oceanography Center

Request Station

Country

O Cyprus @ Greece

STATIONS

Samos hd
0000325642 -

Parameter

Date in Coordinated Universal Time (UTC)
From

2016-03-29

ill

Reset Calendar

[ water Temperature[oc]

.
[-] Py

s
ﬁ:
o
PRE POL

Graph of Water Temperature[oC] at station 0000325642 in Samos every hour

186
184
182

2018-3-20:T10:00 2016-3-20:T:14:00 2016-3-20:T:18:00 2018-3-20:T:22:00 2016-3-30:T:2:00

Zauog, Nav. Awyaiou, Ainpepida TN

2018-3-30:T:6:00 2018-3-30:T:10:00


http://aminess.eu/
http://www.samos.gr/premarpol/

2nuaocioAoyikn Evotroinon AsdopEvwy

NpooPaocn o ko Evonoinon
ETEPOYEVWV Kall SLACKOPTILOHEVWV

loT 6edopEVWV HE XpHoN
OVTOAOYLWV Optique
Q 8 G
 OBDA (ontology-based data End-user IToxpert | =
access) - RDB to RDF mappings ot .t., . “.L'a.““”i*n'i':" " 5
. E
* Ontology I\/I.odularlzatlon 25 El 5
* Ontology alignment ~qmm - - 5
* Distributed Reasoning Query Plamin %
e Stream annotation with SN m— — e e :
semantics : Fs? r:_. Vb
* Ontology-driven querying wtreaming data -
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2 NpooLloAoyikn Evortoinon Asdopevwy -

AMINESS

* Avayvwplon ocUvOeTwv yeyovotwv vavotrthotiog 1.Y. tAolo pe
eTiKivOuvo doptio elonABe og amayopevpevn aAleutikn {wvn

* Avanopaotaon YEYOVOTWYV UE XpRon KAAGEWV OVTOAOYLWYV, TTOU
kaBopilouv potifa anoteAovpeva amno tn cuvBeon anAwv (xopunAou-
eTUITEOOUV) yeyovota 1T.X. TTAolo o€ yapnAn tayutnta

e Avanopaotaon XWpPo-XPOVIKWYV LOLOTATWV TT.Y. TTAOLO KovTa o€ AAAo
rntAolo o€ xpovikn otyun t

e Avanopaotaon EPLOPLONWV TOU Itediovu evdladEpovToc .y, TUTTOC
ToU TTAolou (AALEUTLKO)

* Artoitel OUANOYLOTIKN HE EKPPOAOTIKEC OVTOAOYLEC




2 NUooLloAoyikn) Evortoinon Asdopevwy -

BAR ..
$ YT r-:::_;___‘ ;_—1__,, by, 'r‘ . f::- 3 ]
t‘ DURRES .EH? T & % *ﬁt { - \I.:E;
ﬁ.Rl = 3"#_ ,;:-u E_,z_,...___l . e_l é’ ﬁ .: I .
m&ipmli' -:f-' f- " ALEJ{ANDR@QU e S s
BRINDISI &L F N - THES ALDMIKI "-L\ e NP Jad

ARANT = -~

« Vessel status and trajectories (HERMES DB )
.i, **"KERI(IRAD\ wué&:g”f\ E:i :' ﬂ'r;-h:: {Eb U %ﬁp

1I0TONE

2



http://openstreetmapdata.com/data/water-polygons

2 NUooLloAoyikn) Evortoinon Asdopevwy -

AMINESS

LT
-
-,
hhhhhhh
-
.-

a=
- -
-
-----
- -
=
-----

-
-
-

am
-

@ low speed
e stop
gap
=turn
speed change
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2 NUooLloAoyikn) Evortoinon Asdopevwy -

AMINESS

aminessLocalOntoStaticData

hermesLocalOnto aminessLocalOntoDynamicData

TrajectoryLineSegment LightHouselnGreece

MovingObjectTrajectory

NationalPa MarineAccidentIinGreece
‘Q Vessel
VesselEvent VesselsData .

imis_object simple_events vessel data / —— ais_data weather_data
v N— I
P imis_traj i i
N imis_seg ‘;:/ | accidents i greece AEGEAN AMINESS RDB (Dynamic Data)
N \ 4

lighthouses_in_greece

UPRC HERMES RDB (Dynamic Data) ethnika_parka
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2npacioAoyikn Evotroinon AedouEvwy -

AMINESS

AMINESS (Ontop)

[ Query Engine J

< N\

[ E-SHIQ peer ]@ @[ E-SHIQ peer

[Data Processing] (Data Processing]
[ OBDA ][SPARQL

( OBDA [SPARQL
i 0% R
s I
3 B B - L .

“ & 7 spARQL ° 7 spaRQL
RDB endpoint

RDB endpoint
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2 NUooLloAoyikn) Evortoinon Asdopevwy -

AMINESS

Dangerous = Tanker M Awithin.ProtectedArea
FishingArea C ProtectedArea 1

/ﬁ;ﬁx\

\\—\te.g. Hermes DB) d—/j,

thl 1 simple event thi
imo|mmsi|...| [imol| position |time|...
001 xyz |...| |001 A l

mﬁm

e. q Aegean DB)

tbl a
mmsi| VesselType| ...
HyZ tanker

Katavepnuévn ZuAAoyiotikn (Distributed Reasoning): Peer (1) infers that v1 is instance of Tanker
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2 NUooLloAoyikn) Evortoinon Asdopevwy -

AMINESS

Dangerous = Tanker M Iwithin.ProtectedArea
FishingArea C ProtectedArea

/ﬁ;ﬁ‘%‘“\

\E.g. Hermes DB) _,_—f’/

thl 1 simple_event thi
imo | mmsi| ...| [imo]| position [time| ...
001| =yz |...| (001 A t1

mﬁm

(e. q Aegean DB)

tbl a
mmsi| VesselType| ...
KYZ tanker

Katavepunpuévn ZuAAoylotikn (Distributed Reasoning) : Peer (1) infers that v1 is also instance of Dangerous

(vl is a Tanker within a ProtectedArea)
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Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

02/Anp/2016 Zauog, Nav. Awyaiou, Ainpepida TN




Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

loT ko Big Data

* |oT ypeLaletan ta Asdopeva

* loT mapayet (sensors) koL a&lomotei (analytics)
Aedopeva

« Big Data kat loT : 800 6YeLC TOU {510V VOpiopHATOC -4
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Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

* loT: peyalov oykou dedopeva (ponc n Lotopkad) amo aloOnTAPEC
e AvaAuon twv 6€60UEVWV OE TIPAYUATIKO XPOVO yLa urtootnpLlén otn AnYn
ATtoPACEWV
e Avaykn yla avaluon peyaAng KAlpakog aAAQ Kol QUTOUOTLOUOU

* TN: mapexet to MAaiolo kat ta Epyaleia...

trawnsmik

wot just makh
but also logic,
Booleawn algebra, and
Bayesian nhnb‘.}siz,
IMPORTANT: Dala science

Le b_.lg‘ Fru qramm iw.]
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Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

* loT-tapayopeva dedopeva
LLTTOPOUV va ...

0T WON'T WORK WITHOUT
+ BonBrioouy oty mpdBAen ARTIFIIAL INTELLIGENCE

ATUXNUATWV KoL EYKANUATWV

* AWOOUV OTOUC YLOTPOUC, OF
TPOYLLOTIKO XPOVO, yvwon/katavonon
o€ Baboc tnc mAnpodoploc Kot Twv
dedopEvwy IOV petadideTol Ao TouG
Bnuatodotec

* ANULOUPYACOUV TIPAYUATIKA EEUTIVAL
oritia e SLaouvOedEUEVEC OUOKEVEC
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Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

To NpoBAnpal

* Na Bpelc Ttpomo va avaAuoelg (o€
TIPOYLOATLKO XPOVO TLG TIEPLOCOTEPEC
bopec) Ty Mhnuuopa Ty IOT WON'T WORK WITHOUT

eSopEVWY Kal TNG MAnpodopiag tou

Ttapdl\l/ouv OAEG o?uctéq rcl)FL) oucﬁsu?éq ARTIFICIAL INTEI'“BENBE:::

 Na avakaAUWYEeLC TNV yvwon/oucia
neoa ota Terabytes twv 6edopevwy

e [la vo uTtapxeL loT, uTIAPXEL AVAYKN YL
BeAtiwon tTng TaxvtnTac Kat TG akeipeLag
NG avaAuong peyalou oykou SebopEvwy

[ ]
(big data)




Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

loT kat Mnx. Mabnon

..take the billions of data points and

b0|I them down to what’s really "]T WI-]N;THW[H‘%K WITHOUT
meaningful.... ARTIFIGIAL |NTEll||3EN|}Em

. avaAuon Twv 6edopEvwy Tou
ouMsvovraL woTe va avakalvgpOouv
potifa (patterns) rj opolotNTEG MOU
UTTOPEL N Unxavrn va HABEL, ETOL WOTE
va tapBoUv KOAUTEPEG OMOPATELG
oTOo €¢NC (0€ PAYLLATIKO XPOVO)
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Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

loT kot Mnx. MaOnon (Yyeia)

» 0O yLatpog Aappavel elbomnoinon otav

LkotvoTtoLlnOet pa cuvlnkn 1.X. oL XTUTIOL TNG
xapOids aufrionay o tva un aodas IOT WON'T WORK WITHOUT

entimedo N av n kapdLd oTaAPATNOE ARTIFIGIAL |NTE|.|.|BENBEM

> [a va dlayvwotouv mibava mpoBArfpata, ta
dedopeva TPEMEL va avaAuBouv wg mpog to
TL elvait dUCLOAOYLKO Kall TL O)L

» OLLOLOTNTEG, CUCXETIOELG, AVWHAALEG (oTa
dedopEva) TIPETIEL VAL AVAYVWPLOTOUV
ypnyopa, Bact{opevoL oTLG poeg bedopevwy
TIPAYLLATIKOU XPOVOU
«Amoduyn cuyypadnc KwdLKA 1] KAVOVWV TIOU £lval XpovoBopeg

Sladikaoieg, emippermneic og AaOn, Kot r[,%ptoptouéysq otnv
avayvwpLlon HoTiBwv mou givat ndn yvwota»
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Mnx. MaBnon kot Avahvon Asdopevwy

MeyaAouv ‘Oykou

loT kot Mnx. Mabnon (Yyeia)

2TOXOG:
> Avdluon Twv eSouévwv AMEZA, katd 10T WON'T WORK WITHOUT

v ouAovn ARTIFIGIAL INTEllIBENI}E‘“

>Avavvaton ue AKPIBEIA uoquv TIOU
eivat N6 yvwota ala Kat Vewv 1ou dev
£XOUV VOYVWPLOTEL WG Twpa

» Mnx. p.aencn TWV KOLVOVLKWV
ouunsﬁt OpwV yLa kaBe aocBevn,
avokaAuyn kat onpatodotnon tou
OTLONTIOTE EKTOG KAVOVIKOTNTAG TToU Bat
UItOpoUoE va SeiyveL OTL apopa eva
coBapo TEPLOTATLKO UYELOC
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'E€umtvoL poowritkol BonBol/mpaktopec
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'E€umtvoL poowritkol BonBol/mpaktopec

MNpoowrnikoi E¢unvol BonOot
(personal intel. Assistances)

...yLOl T(POYULOLTLKT) EUTTELPLa EEUTTVOU
OTULTLOU

r.X. Amazon Echo's Alexa

»Hey Alexa, could you please make
sure the oven is preheated before
kids reach home?

»Alexa: Sure, | got it.
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'E€umtvoL poowritkol BonBol/mpaktopec

Npoowrkoi EEuntvolr BonBot
H Alexa (peta tnv evtoAn):

v EvtortideL tnv tonobeoia Twv ratdlwv
HEOW TOU EqUTIVOU BpaXLoALlou Ttou

dbopave (gps)
v Yrto)\ovLZEL ToV XpOvo adLenc oto oritt

v ZTENVEL uvUpa oTOV oUVOESEPEVO (e
6LoWPAN) ¢poupvo va avoliéel

v Zekwa 1o {Eotapa KoTaAMAAwG woTe vo
eivat to paynto {oto POALG EpBouv ta
nadLa oritt

* What's the weather today?
* What's in the news?

+ What time is it in Boston?

» Set the alarm for 7 a.m. tomorrow.

+ Add make a dentist appointment to my to-do list.
* Reorder laundry detergent.

* What are my upcoming events?

+ Add chips and salsa to my shopping st

..EVa TIPOYHOTIKA £§UTTVOG BonBog oTo
omu TIOU UTIOPEL VO PPOVTIOEL TNV
aod)a)\z-:ta TLC OUOKEUEC, KATT.
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Top loT Teyvohoyiec yia to 2017-18 (Gartner)

* Security

. Daéa: osocbd)\sta, kpurmtoypadnon, achain petadoon, kAomr, aAAoiwon), epniotoovvn (trust
in data

* Things: piunon (impersonation), katavaAwon evepyelag (denial-of-sleep attacks designed
to drain the batteries of devicesi, gumotoovvn (trust in entities)

Analytics: yla Tnv Katavonaon tng cUUMEPLPoPaG Twv MEAATWVY, TNG BEATIWONG

§ TWV TIPOTIOVTWYV, TNG MaPOoXNG aroTeAeoHaTIKNG TANpodopiag otn Anyn
arnodpACEWV

Device Management: cuvexng mopatipnon ya KaAr kat owotr) Aettoupyia,
avaBaduion, KA

Low Power loT Networks: diktua atoBntripwv/evepyonointwy XapnAng
KOTOALVAAWONC EVEPYELOC

Mnyn: http://formtek.com/blog/internet-of-things-iot-top-ten-technologies-most-
impacting-iot-in-the-next-two-years/



http://formtek.com/blog/internet-of-things-iot-top-ten-technologies-most-impacting-iot-in-the-next-two-years/

Top loT Teyvohoyiec yia to 2017-18 (Gartner)

* Processors: ENe§epyaotEG CUOKEVWY HE KAAUTEPEG SUVATOTNTEG AOPAAELAG,
KpuTttoypadnong, katavalwoncg evepyelac, avapadbuionc firmware

* Operating Systems: veo AELTOUPYLIKA CUCTHHOTA YL LLKPEG OUOKEUEG, ELOIKA
oxedloopeva yia loT

Event Stream Processing: avaAuon TepAoTIOU OyKou de60OUEVWY PONG OE
TIPOLYLOLTLKO XPOVO, QTTOUTOUV TIAATHOPHEG KATAVEUNUEVOU UTIOAOYLOHOU Kol
oUAAoyLoTIKNG 6EOOUEVWV POWV

Platforms: untobopéc loT ‘oketaplopeves o€ MAATHOPLEC

1 Standards kat Ecosystems: AUOELG SLAAEITOUPYLIKOTNTOG KoL SLagmikowvwviag loT
OUOKEU WV, TIPOTUTIA, TEXVOAOYLEC ZNHacLoAoyLlkoU lotou

Mnyn: http://formtek.com/blog/internet-of-things-iot-top-ten-technologies-most-
impacting-iot-in-the-next-two-years/
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http://formtek.com/blog/internet-of-things-iot-top-ten-technologies-most-impacting-iot-in-the-next-two-years/

EpevuvnTika evolapeEpovTa...

8
[ [ 4 14 ’f\) L!J LIJ 6
2ZNUAOLOALKA OPLOMEVN/EVEPYOTIOLNHEVN S & Q

loT Trust (epmiotoouvn) ya g

e ... autopatn avantuén loT ovtotNtwv os etepoy. nepfailiovra:
* YItOAOYLOMAC TNG Epniotoolvne petaéL twv loT ovrotntwy, pe Baon

A. KowwviKEG OXEOELC TV Xpnotwv/ l5l0K'tr|'th TOUG TL.X. TTOLOG Aewtoupyel Tn
ouokevn/edpappoyn, o€ MooV AVAKEL, TToLo¢ eivat PLAOC HLE TTOLOV KAT.)

B. Ikavotnta pag cuokeuncg/edappoyne va Asttovpyet alomiota os
OUYKEKPLUEVEG EPLBAAAOVTIKEG | AAAEC oUVONRKeG (context)
e ...£mAoyn Kat xpnon powv loT dedopévwv:
* YILOAOYLOMAC TNG EUNLoTOoUVNC TWV powv, HE Baon
A. Tnv alorotia twv dedopévwv nov petadidouv (mowotnta dedopévwv)

B. KowwviKéG mapapETpouC (.. O€ OOV AVRKEL N POr}, TOCO CUXVA
XPNOLLLOTIOLELTAL, TTOLOG TNV XPNOLLLOTIOLEL KOIL YLOL TTOLO OKOTO, KATL.)




To Aladiktuo twv Mpayuatwy cuvovta tnv TN:

Texvoloylec, Epappoyec kat TAOELC

http://ai-group.ds.unipi.gr/kotis/talks

2ac evyapLotw!

kotis@aegean.gr, kotis@samos.gr
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O lotoc twv Mpayuatwv
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O lotoc twv Mpayuatwv

* Evomtoinon twv 6edopEvwy Tou

MPOLYLOTIKOU KOOOU HLE TOV Social Web
01O, |
* Mapoxn aAMnAemiSpaong e Ph %'gal o
TouC loT MopouC HECW TOU
loTou,

* MeyaAnc KALHOKOG, OUVEXEC, LE
neyaAn e€aptnon o xwpo- Web Web
XPOVLIKA debopeva

Web of Things
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O lotoc twv Mpayuatwv

EmtavaxpnoLUOTIOLEL UTTAPYOVTA KOl TLOAU ers | imeagradon TN L emated
’ ' ' COMPOSE WoT-a-Mashup Web Applications
yvwoTtd (dtadsdopéva) mpotuma: | Physical Mastups 5 508
* programmable Web Ko | Dot Avnantcstion, VT
Social WoT Encryption
( e * g *’ R E ST’ H TT P’ J S O N )I : REST Crawler Web Thing Model RDFa

Layer 2 HATEOAS S5earch engines JSON-LD
Schema.org

* semantic Web (e.g., JSON- FIND | Link Heador ( SehemaorE e
LD, MiCFOdata, EtC.), | HTML JSON WebSockets REST API

Layer | Web Hooks HTTP
. ACCESS | URI/URL o oroxy M@TT  conp
e real-time Web (e.g., Websockets) L
QR NFC Beac::;:wpnﬂﬂluetoathThr“d ZigBee

* social Web (e.g., oauth or social e | 22O P

networks).2l

¥

Source: Building the WWeb of Things: bockwebefthings.io
Creative Commaons Attribution 4.0
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https://en.wikipedia.org/wiki/REST
https://en.wikipedia.org/wiki/HTTP
https://en.wikipedia.org/wiki/JSON
https://en.wikipedia.org/wiki/JSON-LD
https://en.wikipedia.org/wiki/Microdata_(HTML)
https://en.wikipedia.org/wiki/Websockets
https://en.wikipedia.org/wiki/Oauth
https://en.wikipedia.org/wiki/Web_of_Things#cite_note-thesis-trifa-6

O lotoc twv Mpayuatwv

ZUvdeon alobnTnpwy, EVEPYONOINTIWV KAl AAAWV
OUOKEUWV oToV 10TO

Ta dgdopeva TWV NPAyuaTwV Kal ol

duvaTOTNTEC TOUC NAPEXOVTAl WG web
data/services.

Aivel duvaTtoTnTa yia SIGAEITOUPYIKH XProN TWV
IoT nopwv (N.x. aiobnTrnpwy) eveEpyonoiwvTag

web-based avakaAuyn, npooBaon, tasking, kai
nposidonoinon

BaoikOTEPEC TEXVOAOYIEC

RDF data model (describing resources on the web) LOD
URIs (Naming things)
HTTP Rest

M.x. GET http://<domain>:<port>/generic-nodes/1/sensors/temperature
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O lotoc Twv lMpayuatwy - Mopadeyua

) Google Maps APl Sample - Mozilla Firefox

File Edit View History Bookmarks Tools  Help

]
tt’ Sense?Web - Mozilla Firefox @ - c _;'} ‘ot htepe fflocahost: 084 jSense2Webl . 0/MapOwerlay. html
i File Edit Wiew History Bookmarks  Tools  Help [&] Sersezweh [] Google Maps APT Sample a8

- c _:'-,fi ‘BT http:flocalhost: 3084 Sense2\Webl. 0f Sensor
SensezWeb -
o

Sensor Map Overlay Information :

“Sensor Registration Page

*

[ map [ satelite [ Hybrid |

B3I

- L ] Send
Sensor Name: TelosSBSensorTS1 5 Sensor description UR: b
§ %'"ﬂ‘fum;‘,a Fox( hilpcifee surrey.ac.uk/ccsy/sensei/simplesenso#S223a-66bca-0123-2123 %
Sensor D: 3223a-86bca-0123-2123 F e Sensor type: .
pen )
- o http:#/dbpedia. org/resource/Temperature_sensar 5
Sensor Type: temperature Location URI (lacal antology): v‘cs%% ‘
Temperature sensor@en | <http://dk http:fhvesw. 28, surrey. ac.uk/cestisenseid ocationOntalogy. owl#Building_BE b 2
Linked-data location URI: &
Sensor Location: CCsh http:#dbpedia. orgirecaurcedniversity _of Surrey = o
CCSR | <http:ffwewnee 22 surresy ac.ukj Linked-data tag:
. http: fwesrws. ontologyportal. orgfWardiet#dN30- 103344935
Sensor Location from Linked-data:  |Guildford Ay Place ¥
 Guildford(@en | <http:/idbpedia arogi ﬁ‘&@ Get resource description in () (xml) (rdf)
c . Guildford@en | <http://dbpedia.orgh F
Tags from Linked-data: X ; & i - s
= : Guildford@de | <http://dbpedia.org/) #F Sensar status is:
Guildford@es | <http://dbpedia.orgh &
Guildford @&fi | <http://dbpedia.ong/re
Guildford @fr | <http//dbpediaorg/re Wood Street
Guildford ar Village
505 link: Guildford@lt! <hitpfdbpedia.orgfre cet - =
Compton, Guildford@en | <httpifdiap pr . @
Guildford@nn | <httpjidbpadia orgf § @ o
) . Old Guildford, Mew South Wales@e 7 g z
o . . £ ] i A Y. wersi
Sensor description file (RDF/OWL): BiowWE .. ) ey NS
Surre m
Researcwyﬁsr« L:I idford E_pSDé‘
o
Save e@m‘? * )
FoweRED B o e \& N
Google o o 2 [aem] Whte
3 & Lt 5 WM diats ©2010 Tele Atlas - Terms of Use

Mnyn: Univ. of Surrey

\UI\LCI 1 ICAI,

HumanSensar
Sensor#123
EA-GO-67
PME-123
sdfsdfal7ES
ABC-test-S0DE1
TeloSESensorTS1

60



To Aladiktuo twv Mpayuatwy cuvovta tnv TN:

Texvoloylec, Epappoyec kat TAOELC
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MeAov n Mapov;

* A Web of People, Process, Data and Things
* Web of Everything

Metworked Connection of People, Process, Data, Things

People # Process
i {} Connecting i Delivering the right
-’// / » ‘b people in oy ﬂ information to the right
"”"."'—T rmore relevant, i person (or machine)
& . _ . valuable ways at the right time

loE
Things
_
K Data 3 Physical devices and
o b N\ . l;nr'n:rerﬁr?g data f .\ objects connected to the
. ® ’ into inteligence i & | Internet and each other
. , 4 c to make better HL.IHU L ¥ for intelligent decision
decisions Hﬁ making; often called

* ® Internet of Things (loT)




Forbes: Atuyeic MNpoPAeeLc;

MAnw¢ avtd mov oRuepa okeptopaote yia to loT eivat Aabog;

Ta €006a amno ta Big Data Analytics ywa loT Aoylopo Ba avéBouv
ONUAVTLKA, ptavovtag ta $81 dioskat. to 2022 (mnyn: Strategy
Analytics)

Ou'Egunveg MOAeLg Ba xpnotpomnolouv 1.6 dioekart.
Alaouvbedepéva npaypata to 2016 (mnyn: Gartner)

Méxpt to 2025 to loT Ba Swoel $1.6 TpLoEKAT. O EVKALPLEG OTO
Topea tng Yyeiag (mtnyn: McKinsey)

50 dioekat. (+) StaocuvdedbepEvwv cuoKeVwWV Ba UTIAPXOUV HEXPL TO
2020 (rtnyn: Cisco)

Ta dedopgva rtou rapdyovtal arno TG 10T ouvoeSEUEVEG CUOKEVEG
devices Ba ptacouv ta 1.6 zettabytes to 2020 (rtnyn: ABI
Research)

Yrapyouv 10 peydaheg patpieg mou moAepouvv va yivouv TO
SLaAeLtoupyLko npoturo ya to 10T

ApiBuot... ApiOpol.... ApiOpot.....

02/Anp/2016 Zauog, Nav. Awyaiou, Ainpepida TN




Forbes: Atuyeic NMpoPAeeLc;

* Av autec oL tpoBAEYELC LOYUOOUV, Ol ONUEPLVEC AUOELC yLa analytics
kal ontology-based data access/integration dev givat emapkeic (Aoyw
TOU OYKOoU TwV 6eSOUEVWV)

* OAec oL texvoAoyLkeC AVoeLC yia loT oto apeco peEAAov Ba amattovv
neyaAvtepec duvatotntec texvoA. Texvntnc Nonpoouvng

* SAP, Oracle, IBM, Cisco kat OAEC oL UTTOAOLITEC TTOU £XOUV HLa
nAatdoppa yia analytics, Ba mpemel va emevéUcouv otnv €peuva ylo
TN

* ... VO ATOKTNoouV TEAKA AUOELC BaolopEvec o€ pebodouc mepa armno
TNV WC onuepa yvwotn Mnx. Mabnon kot texv. Znuaoctoloyikou lotou




SAP, Oracle, IBM, Cisco VS FB, Google, Apple

* Ouyvwortoli peyahol ‘naikteg (SAP, Oracle, IBM, Cisco) gival 1én enepaopevol amno
etalpleg Baolopeveg otov katavalwtn (Apple, Google kot Facebook).

* AVOPLEVETOL OTL LA OTTO QLUTEG %r'] Kamota GAAN pe Epdaon oTov KATAVAAWTIKO KOOHO) Ba
pepeL TNV mpaypatikn aAAayn (avakaiupn) oto xwpo tng TN (kat iowg oxL o
KOO NUATKOC KOOUOC I OL ETILOTHLEG).

* H Facebook avakoivwoe npoodata otL to Parse project, (n Skl tng npoomnabela yia
TOV KOOMO Tou |oT), exeL emektabel pe vea SDKs yLot TOUG KATAOKEUAOTEG TNG OLALKOVNG
omwc¢ ot Broadcom, Intel, Texas Instruments, kat Atmel.

* Me to Facebook va okomevel va Sloxetevoel tnv aAAnAenidpaon twv dedopevwy petaly
OUOKEUWV KOl CUCKEUWYV LE aVOPWTIOUC, ETLEKTELVETOL N TTOCOTNTA TWV SEOOUEVWV TTOU
StatiBevtal ywa omoladnmote €pyo TN yla xprjon otn Katavonon Twv npotunwy
oUMTtEPLPOPAC KOl TEALKA OTNV gLOLKUBéer]Or] Kol EAeyyo tou loT.

* KaBwg ot Cisco, Samsung, IBM, Honeywell kat Intel toAgpouv yia va amoktrjoouv ta
SKalwpota oTa MPOTUNA GLaASttouple()tntaé, gTalpleg Omwce n Facebook olwmnnAa
augdvouv TLC SUVATOTNTEC TOUG 0€ AAANEC KaTEVUBUVOELG, TtPOC Eva HEAAOV TTOU
ko@odnyeitat ard tnv TN.
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Oa enperne va pofouacte tov cuvduvaouo Al kat loT?

* OLavBpwrmol ouvnBwc iotevouv OTL adopa pa kataotaon Skynet...

* Tawiec Terminator, 6rtou n TN Kol Tot POUTTOT EXOUV KOTAAAPEL Kall
KataoTtpePeL TNV avBpwritvn duln

* H tawvio touv 2014 ‘Her’ tou Spike Jonze, ylLol KATIOLOV TTIOU EPWTEVETOL
£val AELTOUpYLKO ovotnual!l

i
Should We Be Scared Of loT And Al combmﬁ &
Are we going to see Skynet from intelligent systems? Q.

Big Data Intemet Of Things
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H texvoloyila dev elval kowvoupyLa...

* KaBe dbopa nov ‘pmnaivelc’ oto Amazon, to poiovta ov mlavov va os
evoladpEpouy epdavidovtal avtopata LEcw tnc Mnx. Madnonc.
Xpnotlporolei ta dedopéva ov nopayeLlc (amo autd mou avalnTteic) Ko
arnAd Balel To AMOTEAECHA TNC OVAALONC OTNV oeALOO TTOU KOLTAC...

e AlyolL €lval EKELVOL TTIOU TILOTEVOUV OTL MO TEXVOAOYLa OTtwC autr) Ba
KaTaoTPEYPEL TOV KOOUO N OTL Ba BAAEL T POUTIOT VA O OKOTWOOUV...

* H aAnBeLa eivat otL n ‘Nonpoouvn’ dev amoteAel auto mou MpoPAEMOUV OL
TOLLVLEC EMLOTNOVIKNC pavTaoioc.

* O LOVOC TPOTIOC VO KATOLOKEV OLOTEL KATL TTou Ba epwteuToUV oL avBpwroL N
Ba TouC oKOTWOEL Elval av To oxedLaoouv ot idloL ot avBpwroL va To
KQVEL...
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H texvoloyla elval aopainc (;)

e OQa doue poumot-6oAodpovouc va Kuvnyouv avBpwrouc oto SpOpo;

e AuTo Ttou BAEmou npoc TO NAPON ('”) glval n ouAloyn tepAoTLOC
noootnToc SeS0UEVWY O€ €val KOLWVO Xwpo arnobnkevonc, oto Aladiktuo.

e Autn n dtaocuvdedepevn avolktn BA, 0uv6ua0uevn e Mny. I'vwor] KoLl
TEXV. 2N HaoLoAoyLkoU loTtou, o EMLTPETEL va Snutoupynoou LLE EVaL
cvotnua mou Ba pac GwGEL Tnv 6uvaromra Kol TV chu VO OVOAUOOU LE
EVOTIOLNMEVN TTANpOodOopLa KAl VO KAVOULLE AAAOYEC WOTE VA
BeAtiotonolocoupe SLAPOPEC TTTUXEC TNC.

e 210 MEAAON opwc, molog yvwplile;;; MOBava oevapla: Xakepc ‘maipvouv’
Tov €Aeyyo loT-Oltaouvdedepevwy autokvAtwy 1 drones, EekAeldwvouv
loT-evepyomolnueVwY KAeLbapLwv aodaleiac, avatwvalouvy loT-
eAEYXOLLEVOUC TIUPNVLKOUC QVTLOPAOTNPEC, KATTL.
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To Aladiktuo twv Mpayuatwy cuvovta tnv TN:

Texvoloylec, Epappoyec kat TAOELC

* TEAOZ!
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Data integration (AMINESS)

* Data integration in this architecture concerns:

a) the transformation of data from different sources to
common formats,

e.g. SELECT'POINT(" || lon || "’ || lat || ’)’ as wkt, lon, lat
FROM R1 =» :SpObj{lat} {lon} a :SpatialObject ;
geospargl:Geometry {wkt}

e.g. SELECT to_timestamp(t1) AT TIME ZONE 'UTC’ as dt1,
to_timestamp(t2) AT TIME ZONE 'UTC’ as dt2, lon, lat, flag,
speed, heading, mmsi FROM critical_points_3months =

point{lat} {lon} {t1} {t2} {flag}a :CriticalPoint ; :startedAt
{dt1}; :endedAt {dt2}.
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AtaocuvvoeoLlpotnta & Emkowvwvia MNMpayuatwyv

loT Stack Web Stack
loT Device . .
TCP/IP Model Applications Management Sfesta S AR R &
Data Format Binary, JSON, CBOR HTML, XML, JSON
Application Layer CoAP, MQTT, XMPP, AMQP HTTE, DHCP, DNS, TLS/SSL
Transport Layer UDF, DTLS TCP, UDP
IPvE/IP Routing
Internet Layer IPvG, IPvd, IPSec
6LoWPAN
. IEEE 802.15.4 MAC Ethernet (IEEE 802.3), DSL,
Layer IEEE 802.15.4 PHY / (IEEE 802.11), Wi-Fi
Physical Radio
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S3-Al (PREMARPOL, osTicketing)

* Semantic Application Integration via Single-Site Opening ( S3-Al )

SITE 1 SITE 3

osTicket Application

7

WEB D2R Server
RDF Graph 1 Fuseki

S3-Al Integration Server

SPARCL ARD SPAROL
[tuples] [N Endpoint : server
[triples]
RDF Graph 2 M Ontelogy-Criven
EPAHQL Federated Query
. A Endpoint

‘_Ir"‘ﬁl_

GLPI Application

RDE2ZRDF
/ Mappings
WEB < |rtuples]| {n3)
Server @
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REST requests

REST: Representational state transfer”

RESTful. stateless, the server does not have to keep the history of past requests to

process and answer a request.

GET is used to retrieve the representation of a resource.

« POST creates a new resource (includes payload).

« PUT is used to update the state of an existing resource or to create a resource by
providing its identifier (includes payload).

« DELETE is used to remove a resource.

/genericNodes

GET http://<domain>:<port>/generic-nodes/1/sensors/temperature

/{genericNode-n}

/ \ PUT http://<domain>:<port>/generic-nodes/1/sensors/temperature/value

jsensors Jactuators

/ r/ \ Y f \\1 hi.\"“"‘“‘m

jtemperature flight fsensar ... Jleds [speakers Jactuator ...

P

Ja /b Jvolume

Ph.D. Thesis of D. Guinard



REST responses and payloads

JSON (easiest to
process from

JavaScript, i.e. in
client Web apps)

XML
CSV
RDF

{"resource":
{"name": "Temperature”,
"content":
{name":"Current Temperature",
"description":"Ambient Temperature",
"value": 24.0,
"unit"; "celsius"}
}
}



Pachube.com

o (]
Bzo@)osH

HOME AUTOMATION Pachube MAPPING

Send your data to Pachube Cloud DB over simple REST API

Access the data from other components of your application
Request: GET http://api.pachube.com/v2/feeds/1977/datastreams/1
Response: { "current_value":"100", "max_value":"10000.0", "at":"2010-07-
02T710:16:19.270708Z", "min_value":"-10.0", "tags":[ "humidity" ], "id":"1" }

Utilize reusable Web widgets, IS -
E.g. for visualization of data-streams o _
E.g. for wrapping user input as data-stream(s) 1;

aaaaaaaaaaa ‘

Utilize other reusable components
E.g. for representing user’s skype, etc. online / offline status as a datastream



ApyLtektovikn Avadopac (loT-A)

loT Reference Architecture

Web / Portal Dashboard APl Management

Aggregation / Bus Layer
ESB and Message Broker

MOVTEPVECG APXLTEKTOVLKEG:

e + data visualization

* +tools/APIs for integration
with 3™ party tools or
systems

* +security/privacy

¢+ self-X 1blotntec (m.x. self-
healing)

* +semantic data
management tools (data
annotation, access,
integration, reasoning)

Communications
MQTT /HTTP

Devices

fo¥x"x2en

Device Manager
Identity & Access Management




RDF/XML

<rdf :RDF>
<rdf:Description rdf:about="Measurment#0001">
<hasValue>15</hasValue>
<hasUnit>C</hasUnit>
<hasTime>08:15</hasTime>
<hasLongitude>51.243057</hasLongitude>
<hasLatitude>-0.589444</hasLatitude>
</rdf:Description>

</rdf :RDF>
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Let’s add a bit more structure

(complexity?)

xsd:time hasValue

xsd:decimal

hasTime

asLocation

hasLatitude

Measurement .
hasLongiltude

xsd:double

xsd:string xsd:double
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An instance of our model

08:15 hasValue

asLocation

hasLongitud

-0.589444

C 51.243057
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2 NUOLOLOAOYLKH ALAAELTOULPYLKOTNTA

Texvoloyiec ZnpaoctoAoykou lotou
* RDF data model
* Ovtoloyiec (RDFS, OWL, SWRL, AlignmentAPI, Reasoners...)
 OBDA frameworks

* H epappoyn tTwv TEXVOAoyLWY aUTwV oTto loT UMopEL va uTtooTnpLEEL
nv.
* AtaAettoupykotnta (Interoperability)
* |oT ovtotATwWV (CUcKELWYV, Epapuoywy, aloBnTHpwy,...),
* |oT epyaleiwv/Soulkwy oToLxeiwy,
* |oT cuotnudatwy (SoS)
* 2 NUACLOAOYLKN ALAAELTOUPYLKOTNTA

. Ata)\eaoupvtkomta OAWV TWV TaPATIAVW TTOU €XouV NON eplypadtei/ocvoxetiotel/
OXOALOLOTEL e KAmolag popdnc onuacioAoyio/peta-dedopéva (m.x. ovtoloyieg)
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