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About us
Mission
o

WINGS is an SME that focuses on the development of Al-powered solutions (software and hardware) for

various vertical sectors (namely, utilities, smart/liveable cities, food, etc.) through advanced wireless
networking, cloud/loT, big data, artificial intelligence and security technologies.
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About us
Expertise, team and timeline

Number of employees

VERTICALq

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

91
74
SMART CLOUD-TO SOFTWARE
WIRELESS THINGS NETWORKS -
ACCESS CONTINUUM 16 .
INFRASTRUCTURE -

ALRIND3S

2015 2016 2017 2018
o .
Q INGS v« Incelligent
SOLUTIONS O Hoctimeleaming - onered Networs
2004 2012 2014 2015 2016 2017 2018 2019
* Adaptive systems * Smart liveable cities * Incelligent * Utilities * Utilities * Food safety * Food safety & security * Utilities
* Autonomics (STARLIT, assisted * Proactive (ARTEMIS, (ARTEMIS, (AGNES, (AGNES, Aquaculture, (ARTEMIS, Gas)
* FP6 projects living) resource &CX Water) Energy) PhasmaFOQD) IMPAQT) . AGNES/Aquqculture
* Cognitive systems * INTEL collab. . ?'arqgemem *5G, Al * Smart liveable * Logistics * ARTEMIS installations Installations .
* loT, Big Data « IBM collab * H2020 cities * Maritime, UK collab. * STARLIT/Air quality
collab. & parking products

* FP7 projects (migraines)




About us
Strategy

WINGS

ICT SOLUTIONS

Products &
Platforms

Infrastructure, Various — T Slicen Other verticals
. aririme Woater, energy, gas,
Telcol CIOUd verilcqls Polestar Michineleaminq-puvgedﬂetwurks Smart/liveqble ci'ries,
IBM & Intel IBM & Intrasoft Food
Notes: Proactive network ...analysis in the
& customer management; next slide...
Telco/banking
Services Platforms/products
0 Subcontracts - partnerships on 0 Exploitation through WINGS (in conjunction with large companies;
infrastructure through spin-out companies)
o1 Banks/Insurance, Utilities, Telco, 0 Incelligent: Telco, Fintech.

etc. 5 WINGS:

o Utilities: water, energy, gas

O Smart / liveable cities (condition prediction, assisted living, health)
B Input: sensors to cars., etc.; Output: to users, authorities

O Food: aquaculture, agriculture

Other areas: Industry / Logistics, Media



About us
Strategy

...from the previous slide...

Other verticals

Smart/Liveable Cities,
Utilities, Health, Food, Industry /
Logistics, Media

Other areas

Smart/ Liveable
Cities

Prediction of Smart Industry/
conditions agriculture Logistics

Inputs
Sensors, cars, web, users Smart

Focuses aquaculture
air quality, temperature, humidity,
brightness, weather, health signals
(rqffic, parking spaces

J

Assisted living apps

Transportation infrastructure
and services, Buildings (i.e.
citizens, authorities, drivers)

e.g. migraines, seizures etc.

Safety/Security

Incident identification, actions for
citizens and authorities




About us
Strategy

...from the previous slide...

Other verticals
Smart/Liveable Cities,
Utilities, Health, Food, Industry /
Logistics, Media

S :
md”/.lzlve“ble Other areas
Cities

Prediction of Smart Industry/
conditions agriculture Logistics

Inputs
Sensors, cars, web, users

Focuses

temperature, humidity,
brightness, air quality,
weather, health signals

Smart

aquaculture

traffic, parking spaces

. J

Assisted living

apps
i.e. citizens, authorities,
drivers

e.g. migraines, seizures etc.

Safety/Security

Incident identification,
actions for citizens and

authorities




About us

Activities
I

Al-centered products/services Mechanisms

0 Areas in which WINGS has 0 Predictive & prescriptive

expertise: analytics, data management

O Telecommunications, 5G O Supervised learning |

I Unsupervised learnin
o Urilities (water, energy, gas) Reinfircemen’r qurningg || Deep

0 Smart / liveable cities learning | Handling of noisy or

m Health incomplete data | Data storage

m Condition prediction, optimisation, etc.

assisted livin
9 Artificial Intelligence

Big Data

0 Knowledge visualization
O Food: agriculture, aquaculture

1 Development of patents
O Finance evelopme P

01 Contributions in standards e.g.
ETSI (various groups), IEEE

O Industry / Logistics

O Media
Platform
(8 -
— — Qp (9}
Open source Java 0 docker  TensorFlow  FILARE

platforms: theano Keras DL4] D Datameer

DEEPLEARNING4) T~~~

Experience also in MANA

commercial platforms:
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- Solutions for Verticals



Overview of solutions

Utilities (water, gas, energy)

Smart/ Liveable cities (prediction of conditions, assisted living apps,
health)

Food (smart agriculture, smart aquaculture)

Industry /Logistics




Solutions for Verticals — Utilities (water) member ot

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

WssTP e e
Platform ARTEMIS == e
Artificial Intelligence and loT Powered Platform for the Proactive Management of Utilities
Automatic Metering g Communlc.ahon Analytics ‘ Dashboard <2
& Technologies ¢

& Control

1. Water Metering and
Quality Control

X, e
<

2. Data Collection and
Transmission

@

=i “DA'I' o 'm :“'f*
“‘“%ﬁ?ANAlYSIS

3. Analytics and
Decision Making

SIHLEIURE -
Mt wmr‘uw
mvumwwo

INTALZ e

A |

uroar STATISTICAL™
RSINESS INFORMATION

. a. Protocols (Modbus,

a. Physical (Flowrate, DNP3, IEC 870-5-104, . Complex Event
Pressure, MQTT, CoAP, IwM2M) Processin
Conductivity, b. Technologies (5G/4G, — ¢ .
Temperature) NB-loT, GPRS, b. Predictive Analytics

b. Chemical (pH, ORP LoRa/LoRaWAN, Data Correlation

. Chlori y i Zigbee, Sigfox, . Data Management
orine) Bluetooth)

Short range distance ( <25m)

Long range distance

4. Real time data monitoring,

data visualization

Use Cases &
Benefits

=
=Y

WL

b.

C.

d.

Leakage - Smart
Metering

Water quality
Demand Forecasting
& Demand Response
Virtual Hydraulics

{

Started and continues through own funds,
evolved also through projects (PROTEUS,

5G-EVE, Collaboration with IBM, etc.)

J



' VERTICALS |

Solutions for Verticals — Utilities (water) Member ot RN
WssTP T
Platform ARTEMIS U

INFRASTRUCTURE

Artificial Intelligence and loT Powered Platform for the Proactive Management of Utilities

S
ARTEMIS deployed pilots

0 Smart Water Management using

LoRa network
O SenseCity, Paris, France
O Almada, Portugal
0 Smart Water Quality
Management using NB-loT

O Xanthi, Greece

0 Smart Metering using NB-loT
O Athens, Greece




VERTICALS

Solutions for Verticals — Utilities (water) Member ot —{’
WssTP AR F
N

Platform ARTEMIS =2 MR Suiu

Artificial Intelligence and loT Powered Platform for the Proactive Management of Utilities

Deployment & partnerships
1 Greece q T
O Xanthi (campus), Athens ¢ i A
(business meetings) o
® Dorida, Kozani oo Koiiis
O Extended partnerships with S ——
technology providers —— R ;g:: o
O Discussions at various levels of
maturity Ymes 0000
m Albania, Cyprus Installation features
m EU (different countries) 0 Minimally intrusive to the water infrastructure
= Middle East 0 Compliant to standards

O Device: Modbus, DNP3, IEC 870-5-104

® America (to ramp u
( P up) 0 Water Quality: US Environmental Protection

Agency
O Leakages: International Water Association



Solutions for Verticals — Utilities (water)
Platform ARTEMIS

Artificial Intelligence and loT Powered Platform for the Proactive Management of Utilities
T

Awards

1 Awarded with WssTP Water
Innovation SME Award 2016

1 WSssTP is the European Technology
Platform for Water

O Consists of 178 company members and
a network of more than 700 individuals
from Industry, research, technology
providers, policy makers and water

users
0 2nd place in PowerWaterPrize-01-
2017: Inducement prize — Zero Power
Water Infrastructure Monitoring

The European Water Platform



Solutions for Verticals — Utilities (gas)
Platform ARTEMIS

Artificial Intelligence and loT Powered Platform for the Proactive Management of Utilities

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

SMART CLoup-TO SOFTWARE
WIRELESS THINGS NETWORKS
ACCESS CONTINUUM

INFRASTRUCTURE

ALRIND3S

00006

a. Metering (Flow)

b.

LwM2M, DLMS)

Technologies (NB-loT, GPRS,
LoRa/LoRaWAN, Zigbee, Sigfox,
Bluetooth)

a. Device & Data Management
b. Complex Event Processing
c. Predictive Analytics

= Online Monitorin

= Leakage, Unusua
consumption

= Prediction of Demand

Sensors Commumcq.hon Ari'l.fICICﬂ Dashboard
i Technologies i Intelligence i
Smart Gas : NB-IoT/iffES Access i i
Meter | i STRUCTURE... |
| | - PHASEHUA”H""‘? =g | ‘
| | 5§ INPORTANT 28, 57 G | e
i DA A €
1 1 F' U|Erll'[' 1
i - OEANALYSIS =
| ! ' | G e |
; D) ; L |
Smart NB-
Gas meter loT module
a. Protocols (M-Bus, MQTT, CoAP,
| | . | Uses Cases

Project SecureGas




| VERTICALS"

Solutions for Verticals — Utilities (energy) SRR
Project/Platform Energywater e Eh

INFRASTRUCTURE

I
Improving energy efficiency in industrial water processes through benchmarking

and benchlearning tools in Europe manufacturing industry (‘éner
http:/ /energywater-project.eu/ | H2020 | 02.2016-01.2019 gyWOTel’

EMSA web-tool 0 The project aims to provide support to

created by SMEs by enabling energy efficient water
WINGS for Energy Angels ; h .
T NI AT R M networksas acatalyst  trigger invggpmients processing, through the development of the
assessing savin for implementation
pofeg'fials 9 and finance energy Implementing Directive Energy Managemen’r Self-Assessmen’r

efficiency 2012/27/EU on energy

efficiency (EMSA) web tool and the creation of an
Identifying saving

. 2
potentials %, Energy Angels Network

Identify and remove

regulatory and non- WI NGS role:

regulatory barriers

0  WINGS is the main developer of the
EMSA web tool which is used to compare

Energy managers
working in industrial - Building capacities
companies improving and skills

their competence

and benchmark the energy performance
Energy Angels trained

to improve their skills in in industrial water process in Euro pedan
Other professionals energy management

acquiring energy S suditing manufacturing industries.

management skills
through the on-line



VERTICALS

Solutions for Verticals — Utilities (energy) SRR
Project/Platform Energywater ] 1l

I
Improving energy efficiency in industrial water processes through benchmarking
and benchlearning tools in Europe manufacturing industry =~

. ener
http:/ /energywater-project.eu/ | H2020 | 02.2016-01.2019 gyWOTeI’
L 0 User friendly dashboards for selecting various
Energy Angel Page ° .
- functions and scenarios
@ 0 Benchmarking between different companies and
o 0 scenarios
| 0 Results and analysis
22
B General Results
e | e
“énergywme! eeeeeeeeeeeeeeeeeeeeee
A & Real Value *“
r g ’m Enablers Results
*dr i 2 7 e ke KA 2




S ‘LS BIGDATAA
SOIU“O“S for Ver'I'ICCIIS — Smari/leeabIe CIiles ARTIFICIAL INTELLIGENCE
Platform Starlit NS comom T
cloud baSed ioT smARt Llving plaTform

ALRIND3S

Sensing and Actuation ‘ Communication Artificial ‘ Dashboard
. as oar
Data sources Technologies Intelligence
1. Smart cities, Smart 2. Data Collection and 3. Analytics and Decision Making 4. Data monitoring & visualization
Homes, Wearables Transmission
EF

Web Apps / Web Uls

Live Traffic

@

™%

:'_L‘ — ' . M":f 2
Mobile Apps ? ‘ - o i = A
\ ; "_ u-‘ ° :
) S ine s i T mrem
= ’Wr*% é
e m = Protocols
loT platform = REST : = “ o .
interoperability = COAP Use Cases @?'/
- — " MQTT =
= Sensing & Monitoring
P ikellution, sRollen. ® Environmental monitoring

Weather . S — = Methodologies ® Qutdoor (Smart Cities)
® Temperature, Humidity - ‘\T/. T:O R8s ® Machine Learning ® Indoor (Smart Homes)
7 Lume.n/Lumerosny oy I_'rl o ® Predictive analytics = Remote health monitoring
2 Trd.ffl.cl Parking ] N;el OTO = Complex Event Processing = Smart Mobility
" Emissions W " Data management ® Parking, Traffic, health environment,
= Wearables (pulse rate, "3G/4G/5G weather

heart rate)

= AMQP

[ Projects iKaa$, Select4cities, ]
MyCorridor, NetPark




Solutions for Verticals — Smart/Liveable cities

Platform Starlit

cloud baSed ioT smARt Llving plaTform
. 4

Sensors &
Data Sources

Analytics ‘

= Air quality sensors

= Pollution sensors

= Pollen sensors

= Humidity

= Temperature

= Traffic sensors

= Weather APIs

= Smart watch
(wearable device)
for deriving user
data.

Communication
Technologies

HTTP
REST

MQTT

=Smart Mobility:
Retrieval and analysis of
data from smart city
devices and sources
(APls), as well as from
wearable devices, so as
to provide sophisticated
notifications and
recommendations
regarding real time
navigation based on user
health status and smart
city data.

=City dashboard: Data
ingestion from
heterogeneous smart city
data sources, and
visualization of
measurements on
interactive heat-maps that
aim to present the overall
city picture at a glance.

T

% Monitoring

PMART HOME

Sensors:

Temperature

Humidity

Luminosity

City environment
monitoring

Live Traffic

Nawgation

SMART CITY

Smart Mobility/ &
City Dashboard ¢

% F AG 1040

BODY AREA
NETWORK

17:49 v

Threshold exceeded!

Threshold exceeded!

= 0-

Recommended optimal
route based on user
health status and smart
city conditions

LY INGS

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

(%]

m

o]

SMART CLoup-T0 SOFTWARE s

WIRELESS THINGS NETWORKS =2
ACCESS CONTINUUM
INFRASTRUCTURE

User
Dashboard

Aligos ™=/ ¥ 8 Polien:

Benefits \ 7]

= Smart Mobility
- Possibility to monitor the position of an elderly /impaired
person outdoors.
- Notifications when an individual moves towards/enters
into a high risk zone /hazardous area.
- Personalised navigation instructions and public
transportation help considering user preferences and
health/well-being status.

= City Dashboard
- Visualisation of real time and historical data as well as
derived knowledge
- Prediction of city status

[ Projects iKaa$, Select4cities, ]
MyCorridor, NetPark




M ° M BIGDATAA
Solutions for Verticals — Smart/Liveable cities
Platform Starlit el W

INFRASTRUCTURE

ALRIND3S

cloud baSed ioT smARt Llving plaTform
ST

Home environmental conditions ®

' Learning of user preferences for home automation
| based on Bayesian statistics |

Sensors & H
H . . \ ome
Actuators | Analytics t | monitoring and automated ¢ |
: | . : Dashboard
: | adjustment |
i i i i
Sensors: Air quality, || 2 — — T E—
Temperc fure i i \ctuators: : Available Sensors: Actuators Status:
/ ' N 1 Smailermee o °
o o 1 (] 1 Heater : S —
H Um’d’ fyl i 2 L earn’ng cnd i AirConditioning : S— tops: 2
Luminosity. | forecasting of L :
Actuators: | user preferences & I e | o
. . . | | Humidity dessurenen L ——— :
Lights, Heating/Air- | regarding indoor | e | =
nditioning. : . | [——— !
<euditioning ' | environment/ : [z00c | (WINGS
; home appliances ;
| configuration . = | .
c . t- i = p 5 nc i Home environment monitoring | 1 Benef"s @e’/ ]
ommunication : rescrlphve ' and adaptation , i W
Technologies | analytics for - 4
| proactively taking ! Home = = Ease of every day life
i aC'ions / Of f er i Location Temperature Probability Time-Slot i 7 Per sonahsed 'ndoor
HTTP | ey G | 189 19°C 00 20°C 2% BC AUC B i environment adaptation and
| | SmatHome 01033 | 0033 02764 | 01033 01033 | 01033 01033 01033 | 1000-1459 i assistance
! ! 00211 | 02091 02551 | 03213 00211 | 00211 | 04302 00211 1500-1959 ! g
[} [} . ]
REST i i 015 | 015 0125 | 015 | 015 | 0435 | 0425 | 015 | 20:00-2359 ! Confnbuh?n. to home
I : 0125 | 0125 | 0425 | 0125 015 | 0125 | 0125 | 015 00:00-0459 i energy e”'C'enCY
MQTT ! ! 015 | 0125 0125 | 015 | 005 | 0425 | 0125 | 0125 | 05:00-0959 |

[ Projects iKaa$, Select4cities, ]
MyCorridor, NetPark




Solutions for Verticals — Smart/Liveable cities

Platform Starlit

cloud baSed ioT smARt Llving plaTform
24

Remote Health Monitoring & @
predictions. Input from user &

Sensors @

Wearable
devices.

Smart watch
with
accelerometer,
blood pressure,
heart rate

monitoring.

Communication
Technologies

Bluetooth
Wi-Fi
REST

MQTT

Analytics t

Learning patterns
in user physical
status to identify
any abnormality
in usual patterns.
Family members
and/or
professional
caretakers can be
informed and
appropriate
alarms may be
raised if
necessary.

15:47 Novemsens

o Health Status Warning!

Current heakh statan Normal

N maasurwment: 113 cmblg

Forezast: The nest & possibie values are | 12.4 cmbg in 20 seconds | 12.2 ombig n 40 seconds | 11.5 ombyg in 60 seconds | 12 amby in 30 seconds

ggggg

Warning Vahses sbove 12 amHg ae dangesos.

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

(%]

m

e

SMART CLoubp-10 SOFTWARE =

=

WIRELESS THINGS NETWORKS =<
ACCESS CONTINUUM
INFRASTRUCTURE

Dashboard )

’I 7. 5 THURSDAY
. MAY 4
0 Health

Health Status Warning!

In 80 seconds there is possibility

WEARABLES

possibility for Heartbeat above average

Health Status(3): In 120 seconds there is
possibility for Heartbeat above average

Benefits

WWES

= Continuous well-being and health
monitoring and forecasting.

= Notifications for individuals/family
members/health-care professionals
on potential health issues (e.g. in
case something unusual/potentially
problematic is observed such as
increasing blood pressure).

[ Project iKaa$S | MigraineNet ]




[ ] [ I ] IWC:LS"
Solutions for Verticals — Smart/Liveable cities SRR RS

w
® ° SMART CLouD-TO SOFTWARE %
T >
Platform MigraineNet ) BT G
INFRASTRUCTURE
MigraineNET

http:/ /wings-ict-
solutions.eu /migrainenet

Framework: Fl-Adopt

Open Call project
Duration: 04.2015-03.2016

BigData Analysis — Cosmos GE

4h

Requests towards contextual data {HMGQL] I M]OI amCNEt

A powsred Parionataed Vgrave Rese!

Available devices raglstratlnn ) Awailable devices mumtonng

L[API [[.RPI | Real-time signals / device data / info "

I LAPI Data acquisition from the physical world (e.g., Wearable devices) |
I ———————————— W

0 MigraineNet infrastructure is based on:
O FI-WARE Generic Enablers (GEs) and a Specific Enabler (SE) and
O 2 WINGS components: Knowledge Building and Inference

0 MigraineNet can be implemented also based on Hadoop and/or any other proprietary
platform.



VERTICALS

Solutions for Verticals — Smart/Liveable cities ARG
qutform MigrQineNet VZ'(':‘ZL::: | COT:;?N?]SUM NETWORKS =

M e — - 0 MigraineNet is a low-cost, personalized, cloud
o W= based system for predicting migraines.
your weight 120. Migraine Causes 's* medication . R .

la. PersonalData\ 3a. Relief actions la. Personal Data o D Moblle appllcqtlon for ll-he User.

Bod

M Ej Arﬁc'es . 1, Get some eemt [ (] (] L L ’
o Anaigies oy Pl devices for minimizing user’s effort and for

Intelligence Cloud
Repository

e —r ﬁ
= L 2a. Migraine Cause . =] . .
5 B B e i 0 It can interact with other apps and wearable

. increasing pervasiveness.
la. Wearable .:;::i:;hz;;n .
co N\ . N \ @@ | © Current performance: prediction of 3 out of 4

it : u
community n H ! J h‘ ?? ol

migraines, with the accuracy of one day.

0 Intelligent mechanisms in the cloud analyze the user
profile, the daily habit and the symptoms of the
users’ migraine incident so as to predict and

provide personalized insights on
O The next possible migraine incident
Potential migraine causes

(m |
O Relief actions
(m |

Supporting info (pharmacies, doctors, articles)

MigraineNet
https:/ /www.facebook.com /MigraineNetApp




Solutions for Verticals — Food S TSR

£

0

o SMART CLoup-T0 SOFTWARE s

mart agriculture mass T o 3
ACCESS CONTINUUM

Project/platform PhasmaFOOD
25

Food Quality Control Sensing Components Communication Analytics '

'?Q and Smart Devices @ Technologies
BLE

4 PhasmaFood )
Cloud platform

[Q@*""O “*J

ﬁq e

Feature
extraction
& selection

PhasmaFOOD
Sensing Unit

PhasmaFOOD

USB

Feature Feature
extraction extraction
& selection & selection

Processing Unit

Single Single Single >
Instrument Instrument Instrument \
model model model o
1 11
a
_ g N J
Smart Data Fusion 33
& '-E § WINGS focuses on embedded hardware design for the
g s PhasmaFOQOD sensing device and contributes to the smart
Prediction E ! embedded software, the development of mobile application and
\ the PhasmaFOOD cloud platform.




o o
Solutions for Verticals — Food e
Smart aquaculture sw  Como  som S

ACCESS CONTINUUM
INFRASTRUCTURE

Artificial Intelligence and Internet of Things powered platform (and
applications) for food security and safety (AGNES)

Sensors and

Actuators

Communication

Technologies Dashboard

Artificial t
Intelligence
3. Analytics and
Decision Making

1. Water Quantity
and Quality Control

G -
IR

2. Data Collection and
Transmission

4. Real time monitoring,
Data visualization

SI%ETURE

D‘Lm 1A

le T S

N"URTA‘JTw --:-:-u:_a_
AT |NIT!AL2 i

.v.:l\:Sbr\fUPVﬂ N

@

LJ.SI!

KetTorvdehioon = [pdfiegn Kurovihwong

£ ZIZ :_':’:l/ C’l_;e?l:::’.ld(i?xy sty a. Protocols (Modbus, DNP3, a. Behavior Monitoring
WAL v/ b IEC 870-5-104, MQTT, a. Complex Event %, e o f

Salinity, Chlorophyll, P CoAP, IwM2M) Processing . Water quality managemen
redox, Light, Temperature) — . . . c. Intelligent Feeding

b C (0 P b. Technologies (4G-5G, NB- b. Predictive Analytics d J

i acrlnerasf )n-sur Ak loT, GPRS, c. Data Correlation - F e.e was.fe matzagemenf

Hewaay LoRa/LoRaWAN, Zigbee, d. Data Management e. Disease diagnosis

c. Actuators (feeding, Sigfox, Bluetooth)
maintenance) :

evolved also through projects (Impaqt, 5G-

- Started and continues through own funds,
HEART, etc.)




VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

ALRIND3S

Solutions for Verticals — Industry / Logistics wmass T aaons

INFRASTRUCTURE

2

WINGS role 1. Processing Quality Check 2. Assembling
T e e
o Factory environment g_l,?_ ,3 ﬂ— ,;'J;-L—'-“ﬂﬂ?‘; ﬂ— y él_l,?,_ f"" Nl "
1 L T T Ay T T . L T T Ay T T T 1 1 |
. ) AGY \_\\ AGV | |
0 Problem: Detecting faulty equipment by .~ . !
\\ |
proceeding to necessary quality checks RN <:o :p E
~ |
and feedback S g, Y E
. . 3. Pockaging AN Quality Check .
0 Solution: Automation and usage of _u N .;- ) ﬂ_ !
. e RN '
AGVs/ drones for monitoring and moving é'.'.? 93 €------ roy ERTTTC b ‘;"l"T A-- -
parts through production phases = QA Passed LT Assembly
O Demonstration on monitoring and closed- Drone-powered _fa v
. . t of critical
loop control of industrial AGV: ma?&?:gzztﬁe: || +Analysis of quality report
h‘l“l’ps://goo.gl/A.nJth un:Erse;IvequEeﬁé *Decision on AGV route
exhibited at EUCN *AGV control
0 Overall procedure: 2O lleee) i)

O 1. Monitoring and feedback through the

“ . . 1 1 Robot used for
procedure of “processing of materials

carrying
objects

O 2. Monitoring and feedback through the
Assembly procedure

O 3. Monitoring and feedback through the
Packaging procedure [ Project Clear5G ]
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- Products /Platform



Overview of products

Artificial intelligence & Internet of Things powered platform/solution
for verticals

(working acronym ATHENA)

WINGS system level simulation platform
(working acronym NESTOR)




Products/Platform: Artificial intelligence & Internet of Things
powered platform/solution for verticals (working acronym ATHENA)

High Level View
I

1 ATHENA serves as a basis for the solutions for verticals

\Arﬁficiql Intelligence and Internet of Things Powered Platform and Services for Verticals - Athena / \ Verticals /

Focus Area Focus Area Focus Area Focus Area
D C B A
A )\ )\

Smart/Liveable Cities
- Assisted living,

Health, Transport, Air
quality

L
paly
snoo

Services — Visualisation.

\
Hybrid \ J

Visualisation - >
Infrastructure Services - Functionalit Utilities NG S
- Athena - Water, Energy, Gas o5
(7]
g |\ n
§ Athena - Cloud Food L w% g
= MANagement Athena - Data ingestion 2§
g resource management, analysis /
'.; Athena - Embedded Orchestration artificial intelligence
g Intelligence (A-El A-MANO A-DIMA M >
§ - Industry (project), [ )
\ J - Media (proposal) 2 <

Cloud/communication infrastructures

- 5G, NB-loT, LoRa, Kubernetes, OpenStack

Blockchain, Experiments/Testing, Simulations

¥ X




Products/Platform: Artificial intelligence & Internet of Things
powered platform/solution for verticals (working acronym ATHENA)

High Level View
B

Artificial Intelligence and Internet of Things Powered Platform and Services for Verticals - Athena / \ Verticals /

Focus Area Focus Area Focus Area Focus Area
D C B A
I T ] I

ervices — Visualisation.

Dashboards, front ends, Apps

Smart/Liveable Cities
- Assisted living,
Health, Transport, Air
quality

. . .. Services - Functionalit
Visualisation -

Service management Utilities
Infrastructure Overall logic - Water, Energy, Gas >J
- Ngp &
Athena Requirements of verticals 2 G
Hybrid
DB
§ System
o Athena - Cloud (A-
s HDB) >
g MANagement Athena - Data ingestion — w3 8
S Athena - fesource management, analysis e
» Embedded Orchestration artificial intelligence _
o =mheceed (A-MANO) -
= Intelligence (A-El Chaini A-DIMA
3 -Chaining
Sensors - Para(llellzatltc:n ; - Insights and predictions | ?Lezreas ) >
- ’ - IBN (intent-base P : ndustry (project), P
processing A - Cleaning, imputation, Media (propasal) 3
2 networking) denoising, detrending &
communication - Slicing
(3GPP, WiFi, etc.) (negotiation)
- HW
Cloud/communication infrastructures
- 5G, NB-loT, LoRa, Kubernetes, OpenStack
v

Blockchain, Experiments/Testing, Simulations
N y



Products/Platform: Artificial intelligence & Internet of Things
powered platform/solution for verticals (working acronym ATHENA)

High Level View
32|

Smart/ Liveable Cities

Utilities = Food
- Water - pl"edl.C‘.tIOI‘I of - Smart aquaculture L.
- Energy conditions - Smart agriculture Industry/ Logistics
. - Gas - assisted living apps
Verticals - health
i Visualisation - Dashboards
Management orientation Data plane orientation
(services, resources/slices)
Services and Applications
- Service management
- Service logic
Securit : S .
Uy Data analysis, insights and predictions
Privacy Blockchain
and Cloud management and

and cloud
Cloud/communication resources
- 5G, NB-loT, LoRa, Kubernetes, OpenStack

. A
frust orchestration _ :
Smart Data ingestion and management
connectivity .
\
b
Embedded Intelligence




Products /Platform: WINGS system level simulation platform
(working acronym NESTOR)

Simulating various Network models Event Handling
services related to:
Inifralization
o & eNodeB Scheduling of initial events in fime
- and space

0 Transport/ UAVs __,.P“m“ | ___________________ L S
O —>*Type Event Extraction

Factories of the _
olf macro, underlying small

. : Extraction of events to be handled :
Future (FoF) olf small, overlying macro | by the simulator :
| [*Sectors ! :
I 1
Environment models l"'DhIEx l _ i
TI'E_I"Fi'I; models =Spectrum aspects i E i Trigger Event Handling N !
. i '3 I
Bands, carriers | E- Events are forwarded to the |
Service Traffic * Policies: Allowed carriers, weights | = | appropriate network entities (eMNBs) | |
type model * Licensing schemes: Licensed, light-licensed, LAA-! g Stafist for h“”dh”dg-d by th i
FTP Model 1 (TR36.814)- Poisson like etc | R |
distributed with user’s arrival rate A e =PHY /MAC abstractions i b ¢ ’ i
FTP Model 2 (TR36.814)- Packets * Speciral effidency curves (b/s/Hzvs SNR) | T |
eMBB arrive exponentially * MIMO aspects | |
i - I
FTP Model 3 (TR36.889): Packets for ¥ *RRM aspects | %;11?;3:355; exf evenfs based on |
the same UE arrive according to a * Scheduling: Round-robin, Proportional fair etc. i its handling i
Poisson process with arrival rate A * Slicing: Partitioning, sharing policies | — i __________________ |
TR37.868: Small packets, Uniform & * Other algorithms :
mMTC T
Beta distribution End
TR37.8468: Small packets, bursty, Beta
Ldast distribution (=3, p=4) Consolidation of reports regarding

performance
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- Selected Customers & Partnerships




Overview of selected customers and partners

. Ericsson

. Intrasoft
9"

INTEL

Pole Star



Collaboration with Ericsson

WINGS has joined the Ericsson loT ecosystem as a partner.

Ericsson loT Accelerator

Communication

Sensors Y2y Tochnalogios S, Joial @ pashiomd <5 1 As part of the product
’ ' ' ' offering, WINGS brings to
market a Smart meter

smus R

l‘ e =N DAT sk

module that transmits over
a NB-loT or GPRS network

s oL 1| o
Water meter Smart NB-loT ‘ waﬂxmel E ., USI ng the LWM2 M
module ' E
| | application layer protocol

a. Protocols (M- a. Device & Data a. Comple.x Event ';lsgn(’.}zseelsw oniforing towar d S E ri CcSSO n’s I OT
a. Metering (Flow) it LWM?M) Managefnfant Proc?ss.mg {| ® Leakage, Illegal

i b. Technologies ! b. Connectivity ! b. Predictive ; Connection Acce I era I'O r p I (o | tfo rm.

E (NB-loT) Management Analytics i Prediction of Demand

0 In addition to this, and interoperable with loT Accelerator northbound APls, WINGS offers
the CATARACT platform (proactive management platform for smart connected water),

its innovative water management platform, which covers and is extended further towards more
vtilities (e.g., gas, energy).

0 Ericsson loT Accelerator enables to benefit from a global market of service providers, and to
pursue together business opportunities.



Collaboration with INTRASOFT

WINGS collaborates with INTRASOFT in research & development activities in the context of
various vertical sectors

0 Indicative areas include:
O Al mechanisms in various verticals (i.e. health, food security, energy, transportation and security)

O Insurance market research (i.e. markets’ policies, growth potential)

0 As a result, Intrasoft and Incelligent (WINGS spin-out company) have recently joined
forces for the development of ......

Health Insurance

O

Transportation Security Energy

W INGS

ICT SOLUTIONS

INTRASOFT




Collaboration with IBM

WINGS collaborates with IBM regarding big data and associated services/applications on energy,
retail, airline services and finance projects, as well as on projects with telecom providers

P 0 Finance (Banking & Insurance), Retail and
t Airline services
VCT INGS g Eni:iy — —_— N EEZ—-‘; O Loan consulting and management
bbé [ \\7419 O Financidl analysis and consulting
operators Retail arines O Client operations and gap analysis
0 Energy O Enterprise Data Warehouse (EDW) management;

O Data analysis and database management data analysis and report

O Data and code validation O MS SQL Server &Oracle database tables
management
O Defect analysis and solution recommendations O Design, built and deploy SSIS packages for ETL
O Client consulting O Reporting and debugging in ETL system
0 Telecommunications O UAT testing
o Network & Service management O House-keeping the production's HPS repository
O Real Estate Credits' i-apply loan granting system

Customer management (CRM)
management (mainly mortgage loan

Software Testing Process (UAT Testing assistance) disbursement)

Data and code validation O Web banking application development for loan

Defect Analysis and solution proposing creation and management



Collaboration with Intel

WINGS collaborates with Intel on advanced spectrum management and device management.

Collaboration on advanced spectrum management and related RRM/MAC protocols

0 Challenge: Achieve the ambitious 5G goal for 1000x capacity increase,

Spectrum

Sharing as cost-efficiently as possible

0 Investigated Solution: 5G capacity enablers.

0 WINGS contribution:

O Enabling more efficient usage of spectrum below 6 GHz — Emergence of new

5G Capacity
Enablers

Higher

Frequencies

spectrum sharing technologies

POLICIES

Collaboration on Device Management
01 Challenge: Dynamic network selection based on context/policy information

by multi-homing user equipment (UE) operating in evolving heterogeneous

44444

wireless environments T

uuuuu

----

0 Investigated Solution: Support for simultaneous multimedia download
from both of the interfaces and playback on the device.

Wi-Fi Interface priority:

0 WINGS contribution: -

Simultaneous

. . . o ore el (e | data download
O Android platform, including the features of context acquisition and network . fra both of the

L] o . L] . o . i f
interface selection based on policies, algorithms & machine learning policy Ieraces




Collaboration with Pole Star in Maritime Area

WINGS collaborates with Pole Star on the development of a Monitoring Reporting Verification
(MRV) compliance module

Dashboard <>

Predict fuel

consumption, emissiorlslfW
babilit 2
pro o-u y A 8 ‘9
of equipment o,
failure e oad
2 g M\ g

.- F,
redictive et
mechanisms Analytics Big Data ‘ g

Communication
Technologies (%)

Crec-:te ) Equipment
HTTP Monitoring Plan, AR AT

Schedule (((.))()
REST activities

s S
Gateway p* Sensors & The systemis also compliant with
MQTT S MRY (Monitoring, Reportin
Actuators : S

Verification) EU regulation
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VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

Projects ongoing: 5G /Trials
5G-TOURS el R

INFRASTRUCTURE

5G-Tours: SmarT mObility, media and e-health for toURists and citizen$ . —
vae—| 5G=TOURS |-

ALRIND3S

http:/ /5gtours.eu/ | 5G PPP Phase 3 | 06.2019-05.2022 T \'@
o anailii il | 0 5G-TOURS (validation trials) will focus on the
”r*u ..7;. = , ) elery vital vertical use-cases of smart mobility, media
monltonng First-aid )

\ hospital ambulance

RGP iy and e-health for tourists and citizens

Tourlstlcclty 7 ‘ o ofe o
iRy ’3 Safetn oud .~ > O Specific use cases include:
T Y D ) O Turin, the touristic city: focused on media and
(& Wl 'y e"/°ya"’e |  conforabe ' safed  smart navigation ) broadcast use cases
7" museum touristic events& remote| trip | .. trip parking efficient  bus \io U
_ ourections media vists  tourist/ | 1 ~— dpot O Rennes, the safe city: where e-health use cases will
—A \_citizen /o % T .
Y y be demonstrated
establish / operate £ "\ network slice 73 oo o o o .
""""" networkslices | [ 77 monitoring 77 Tenants interfoce O Athens, the mobility-efficient city: that brings 5G to
[ "ﬁ?l”;ﬁ:'ﬁiﬁ:’;’i&’l’i"‘ | Servicelager | KPimonitoring | users in motion as well as to transport-related
‘ vertcal ‘ t _— ‘ broadcas service providers
requirements requirements
sl Teerma] wwo ANbmeddita e 0 The Athens node is based on 5G-EVE Athens
w MANO conﬁguralion ana'ytics & t | ° ole . .
; ety ] |G gt | [Imentbsed site facility which will be extended towards the
 collector || networking | . .
W Network ‘ t p— ‘ s Athens International Airport where the
orchestration configuration collection configuration

following scenarios will be trialed:

O Smart airport parking management

WINGS participates in 2/3 nodes in 5G-TOURS namely, O Video-enhanced ground-based moving vehicles
Rennes and Athens O Emergency irport evacuation

O Excursion in an AR/VR- enhanced bus

5G-EVE Platform: 5G baseline components




Projects ongoing: 5G /Trials

5G-TOURS
N —

Core & Cloud

RAN

Devices

Vertical users,

Vertical users

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

ALRIND3S

SMART CLouD-TO SOFTWARE
WIRELESS THINGS NETWORKS
ACCESS CONTINUUM

INFRASTRUCTURE

WINGS role:

GUI & Front-end intelligence

User Intent Requirements Slice
Interface Based Translation Negotiator

Management & Orchestration

[ NFV / VNF [ Slice Manager

[ Diagnostics

[ Monitoring [ Controller

Nokla loT Platform WINGS loT Platform
STARLIT

Cloud servu:es

Nokia multi-band

OTEeNB /gNB
(4G+/ 5G-NR-NSA)

WINGS Open-source
3GPP compliant base

station

(5G Small ce
%PRS

i

UEs Tablets

NB-loT 4G 4G+ SG-NR(NSD-
= — )
A"
-

Sensors

AR/VR

Cameras

0  Quality Assurance Managers & WP7 leaders overseeing
the system integration and evaluation

0 WINGS leads 2 use cases in the safe city (Rennes node) and
1 use case in the mobility-efficient city (Athens node) acting
also as the Greek node leader

0 WINGS supports all Greek use cases by providing hardware
and software vertical solutions tailored to the corresponding
requirements

O An end-2-end smart parking system providing the parking
occupancy sensors as well as the platform and an optimal
routing solution leveraging on Al

O Anindoor evacuation application providing personalized
evacuation routes based on information from the boarding
passes

O A live streaming web interface for the AOC (Airport
Operation Center) providing support for day to day
operations and instant response in emergencies

O Mobile development and integration



Projects ongoing: 5G /Automotive
5G-MOBIX

VERTICALS\I

BIG DATA ANALYTICS &“]
ARTIFICIAL INTELLIGENCE

SMART CLOoUuD-TO SOFTWARE
WIRELESS THINGS NETWORKS
ACCESS CONTINUUM

INFRASTRUCTURE

https:/ /www.5g-mobix.com | 5G PPP Phase 3 | 11.2018 — 10.2021

5G for cooperative & connected automated MOBIlity on X-border corridors

o 5C

5G Core Network
OperatorA

5G Core Network
Operator B

pll

Monitoring &

KPI & Data
O Analysis
@y

Innovative
Business Models

* Efficiency

*Value Addition

*Improved revenue
generation

MEC Stakeholders &
S ; ratc their relationships
URLLC Slice m m m * New entrants

New & evolved
relationships of
stakeholders

9. o=

sustainable growth
of digital markets

* Ccontinuous revenue
for CCAM markets

= [ D wn\ Deployment

.-lr- A strategies

i D * Optimised investments
 w— *HW & SW deployment

per CCAM use case

Configuration

*  Mobility Management
* SLA Management
* VNFs Migration ....

Aggregation /

o Platooning - URLLC, eMBB, ... Transport Network

e Cooperative Driving - URLLC, ...

e X Border Mobility - URLLC, ...

}
|
t

RSU

Gps OBU WiFi

(5G) Communication Footprint Country A

(5G) Communication Footprint Country B

WINGS role:

O

Technical Managers & WP3 leaders
overseeing technology development
& integration

5G Architecture definition lead
organizing and aligning the
specifications of the 5G-MOBIX
corridors and Trial sites

Greece-Turkey corridor requirements

analysis & 5G network specifications
for CCAM

Assisted driving functionality for
cross-border CCAM scenarios

ALRIND3S



VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

Projects ongoing: 5G /Automotive
5G-MOBIX N N

INFRASTRUCTURE

WINGS role in the GR-TR cross
- border corridor:

ALRIND3S

| Information exchange between countries . ]
| 56 verC @ e (3) 56 vEPe @ Edge O Development and integration of
@ _____________________________ AI L 1. hni 1. n I
- /ML techniques to enable

Assisted “zero-touch’ truck
G e rpecton R\ -
) T control center ((( 3 border crossi ng

\// Inter-PLMN HO
N preparation

O Threat assessment and

\

classification of incoming trucks
based on on-board and road-
side sensors

4 \ S L~ Increased safety
’ (1) N S Q ° of ground

O Protection against smuggling,

P S g ’ personnel O8 i
’ N N 4 S }
(5) g - ”? a2 l: ﬂ‘} SR U | ‘
Remote truck . | ‘, ( S = -5\ Secure border | WrE human "afflcklng qnd

inspection & crossing based
preparation : on predictive

inspections contraband through data fusion

Increased awareness
via “live” maps

and intelligent analytics

O Increased safety and protection

- of customs personnel
You Q'L

Assisted -zero touch- truck border crossings

Best Booth award at

k EuCNC2019 based on CCAM, 5G and Al mechanisms /



https://youtu.be/8YIPCXvLSUc

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

Projects ongoing: 5G
5G CARMEN .

INFRASTRUCTURE

5G for Connected and Automated Road Mobility in the European UnioN
https:/ /www.5gcarmen.eu | 5G PPP Phase 3 | 11.2018-10.2021

WINGS role:

ALRIND3S

Network ervice Orchesain o Data collection and processing, generation of
5G-CARMEN Main Cloud P2P 5G-CARMEN Main Cloud . . . e . .
e I B ¢ o N [ i N descriptive, predictive and prescriptive
Manager B | il Network Funcions ~ Manager  ® | Vil Network Funcions analytics on vehicles’ emission with a focus on
----------------- || sensitive areas, such as Low Emission Zones
5G-CARMEN Edge Cloud 5G-CARMEN Edge Cloud (LEZS);
Resource | L (] < ] > Resource o | 1% (7] o Decision making towards emission control
Manager W |\ .. | Network Functions Manager = Virtual Network Functions . .
actions recommendation to autonomous

C-ITS |

vehicles/drivers and authorities;

Server | L
R [ """"""""" 0 Participation in personalised services provision in
an in-car adaptive and prioritised QoE for next
car 40| P se g generation infotainment context;
.... Road Side Unit "'-..,_ . .
e /56 0 Resource management, service orchestration

Macro/small Cell Macro/small Cell

and life-cycle management frameworks
definition to ensure seamless service continuation
as described above in multi-domain and cross-
border setups.



VERTICALS]

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

Projects ongoing: 5G
5G EVE e ) e R

INFRASTRUCTURE

5G European Validation platform for Extensive trials ‘ ‘
https://www.5g-eve.eu | H2020/5GPPP Phase 3|07.2018-06.2021 :

ALRIND3S

5G EVE

5G-EVE
5G end-to-end facility enabling pre-commercial, industrial experiments WINGS role:

Vertical Industries / use cases
' " 0 Lead the design and implementation of a testing
| L | | L | | | | and validation suite of tools including a
S performance diagnosis mechanism as WP5

Intent-based API | e CI d e r

(E2E zervice design, instantiation, monitoring and benchmarking)

Intelligent KP1 5 i a.:-:-:;m [ irllgyan- Advanced 5G testing .
Monioring agrostics 1| "estingtooe | andreporting 0 Lead the design and development of user
Integrated Portal for 5G experimentation and validation

s s s ¢ e experimentation tools for vertical industries
Interworking layer including ‘intent-based’ interfaces

I Stcing Brvice L R AAEUNGMET bilseprinis, slce lempla lr-_{et j - H
e 0 Heavily contribute to the upgrades and use case

Model transformation

s $ s s implementation on the Greek testbed as deputy

coordinators of the Athens 5G facility

# 5 j‘
£, L e i,

Ra—— F— E—— ey

T _relm Emm | e B R f;: ogmm | B B 0 Act as Quality Assurance Managers for the
— =T ZTIM S 6T Ef“ entire project

stonie ey .. @ Rk com rusccow

5G testbeds in EU

Logond [N [ w2 mmm




VERTICALS
BIG DATA ANALYTICS &

P ro i eCTS O n g Oi n g : 5 G ARTIFICIAL INTELLIGENCE

(%)
m
0
SMART CLOoUuD-TO SOFTWARE §
WIRELESS THINGS NETWORKS -
ACCESS CONTINUUM
INFRASTRUCTURE

Vertical Users WINGS role in Athens 5G testbed:
e O Assist OTE with the cross-vendor integration of 5G
GU1 & Front-end Inteligance technologies to implement a ‘unified’ and
User Intent Requirements Slice ini'el‘conned'ed SG E2E fGCiIity
Z Interface I! Based l! Translation IZ Negotiator I
Management & Orchestration n COOrdinCI'I'e lI-he implementqtion Of lI-he Three
[ NFV / VNF [ e [Monitoring [ Controller selected vertical use cases (Industry 4.0, Utilities,

Smart city) of the Athens 5G testbed among the
Greek site participants

Nokia loT Platform WINGS Smart City & Ericsson Mobile
Utilities Platform Cloud Robotics

Cloud services

Core & Cloud

Provide smart grid solutions for the utilities use
case implementing ultra-fast / reliable fault
detection and management

Provide e-Health and predictive analytics
solutions for the smart city use case

RAN
\\
\
\
\
‘\
Py,
%’:
=
4
-
’
!

Provide experimenter assistance through the
OTE eNB / gNB o
Nokiamutiband 16+/ SENRNSAI  ricscon Rcto Dot development of Intent Based Mechanisms

(5G Small cell) (5G Small cell)

< GPRS  NB-oT 4G+  5G-NR(NSA) > e
] ®@0® gk

Utilities / Smart Smart
Smart metering  Ambulance Cities

Introduction of Advanced Smart City Applications by means of 5G

{ i PO Intent-based mechanisms for vertical services and experiment
= YouQUli:

specification over 5G infrastructures
Cameras AGVs

Devices

UEs

\_ Resolving outages and Ensuring the Stability of Smart Grids )



https://youtu.be/auosL5ACHSQ
https://youtu.be/9r10CDw1Jgg
https://youtu.be/auosL5ACHSQ

Projects ongoing: 5G

One5G

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

SMART
WIRELESS
ACCESS

CLouD-TO
THINGS
CONTINUUM

INFRASTRUCTURE

SOFTWARE
NETWORKS

ALRIND3S

E2E-aware Optimizations and advancements for the Network Edge of 5G New Radio
https:/ /5g-ppp.eu/one5g/| H2020/5GPPP Phase 2|06.2017-05.2019

=
<
oooo

oNESG

Indoor small
cells

- -

- -

Multi-link
Multi-homing

Qutdoor small
cells

Service for vertical

domain
T

Learn
traffic

L management

Optimize radio |
resource & link  L—

v

Area B

Learn network
capabilities

A4

h 4
Assist service
providers and
network operators

WINGS role:

0 Megacities and underserved areas

0 Investigating benefits of network slicing solutions — slice
negotiations

0 Distributed RRM in megacities (dense, heterogeneous
infrastructures) and rural areas (long-distance coverage)

0 Optimal placement of functionality in a cloud RAN
context

0 Extending the 5G system level simulator with new
features from above and providing hardware POCs

0 Leading prototype activities
JCNCE

Best Booth Award

MWC 2018

Best Booth award at EUCNC2018
Demonstration: https://goo.gl/ufKV1C 2

Demonstration: httos://aoco.al /TLKtdH



https://goo.gl/TLKtdH
https://goo.gl/ufKV1C

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

Projects ongoing: 5G
Clear5G il )

INFRASTRUCTURE

ALRIND3S

Converged wireless access for reliable 5G MTC for factories of the future
http:/ /www.clear5g.eu | H2020/5GPPP Phase 2, EU-Taiwan|09.2017-02.2020

— WINGS role:
/ Potential \_ Assessment . .
issues/inefficiency tool 0 Al and 5G power robotics for factories

wprovement actions RN

o LN 0 Pursuing optimal network slicing solutions

for critical and non-critical factory processes
Extending the 5G system level simulator

with new features from above

Distributed RRM solutions in scenarios
related to Factories of the Future (especially

mMTC and URLLC services)
Leading the integration and prototyping WP

Demonstration on monitoring and closed-loop
control of industrial AGV:
https://goo.gl/4nJhYf

A more detailed scenario is presented in “Solutions for
Verticals — Industry / Logistics” [slide 22]



https://goo.gl/4nJhYf

Projects ongoing: Utilities (gas)

SecureGas

| VERTICALSI

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

ALRIND3S

SMART CLouD-TO SOFTWARE
WIRELESS THINGS NETWORKS
ACCESS CONTINUUM

INFRASTRUCTURE

Project title: The European Gas Network

Website: http: / /www.securegas-project.eu/
Framework: H2020-SU-INFRA-2018
Duration: 06.2019-05.2021

Production

o) Gathering
Pipelines

Production & Processing

Drilling and Well Completion
Producing Wells

Gathering Lines \
Gathering and Boosting
Stations

Gas Processing Plant

Natural Gas
Transmission & Storage

Transmission Compressor
Stations (TCS)
Transmission Pipeline
Underground Storage

Distribution

Distribution Pipelines
Distribution Pipelines
Regulators and Meters for Domestic

Domestic demand demand

SecureGas focus (blue) across the Gas Value Chain (SecureGas consortium)

WY3HLSAIN

WY3H.LSNMOA

WINGS role

O

Leading the development, customization
and integration of Information Processing
and Management Components

Real-time monitoring in health data of gas
grids

Anomaly detection in gas grid SCADA, IT
and loT Systems data flows

Combination of heterogeneous data for:
Actionable intelligence

Cyber-physical anomaly detection
mechanisms and system’s health check

Participation in Business Case 1 (Greece)
and 3 (Italy)



VERTICALS

BIG DATA ANALYTICS &

Projects ongoing: Utilities (gas)

SMART CLouDp-TO SOFTWARE

WIRELESS THINGS NETWORKS
e c U r e q s ACCESS CONTINUUM

INFRASTRUCTURE

ALRIND3S

/Business Case 1: Risk-Based Security Asset Management of Gas Cl, ) WINGS role in BCI:
provided by DEPA, applied and tested to strategic project managed by O Leading the
DEPA (e.g. IGB, EastMed) and to gas networks in Sub-Urban Areas customization of the
provided by EDAA. SecureGas extended
o / components to Business

SecureGas Business Case 1 SecureGas Business Case2l SecureGas Business Case 3 CCISG ]

2
®
Machine Learning = . . .
& Predictive = O Contribution to the pilot
(.| Analytics =L Natural Gas Supply Chain | Decision Support =2 . .
Q, N Supply chain data KNOWMQO — Security - Cascading recommendation t'"m Operational > execution cmd ’res’rlng Of
: OQO collection Base _ Effects o the pu Pl 5
4 T H components
{ 2! Ikl | — % O ldentification of Threat
Q ! Integrated Process Surveillance and Information processing Detec.tlon z.md Security I'Rgsk Managelpent
s data collection Situational Awareness and management Identification and Resilience Modeling § Pq tterns
)
MachineLeamlng Cyber & Physical [ urity Modeling Layer S O Risk prevention and
Ll combined analytics L3 o
=F - H e
Integrated assets P
— &t 3 countermeasures
QI 2 .
= <gs = 1
) ! = Critical Infrastructure Layer O Cyber-Physical
Machine Leamning analytics information Technologies || Y>rco ecuy Systems || - Cybersecuriy systems B Correlation for threat
& Predictive e . S :
Analytics Data Collection Operational Technologies ‘ e 1 detection

SecureGas High-Level Reference Architecture (SecureGas consortium)



Projects ongoing: Smart/Liveable cities

| VERTICALSI

BIG DATA ANALYTICS &1
ARTIFICIAL INTELLIGENCE

ALRIND3S

SMART CLoup-10 SOFTWARE
Dee p H ea Ith VXIEZLEESSSS |NFR(;§£.:I:E“£§'JEJ|:: o
_ 53 |
Project title: Deep-Learning and HPC to Boost Biomedical Applications for Health ?‘R\
O

Website: www.deephealth-project.eu

Duration: 01/01/2019 — 31/12/2021 (36 months)

Framework: H2020 (ICT-11-2018-2019- HPC and Big Data enabled Large-scale Test-beds and Applications) DEEPHEALTH

Use case Use case Use case

n
Q
n
©

(&)
]
72}

o

2 = End-users

Arquitecture
CLOUD LOCAL CLUSTER designers
with or without with or without
heterogeneous HW heterogeneous HW

WINGS role

O

Use case “Migraine & Seizures prediction” and
MigraineNet platform owner;

Integration of the DeepHealth libraries and
toolkit with the MigraineNet platform so as to
take advantage of the HPC setting and the
parallelization technologies;

Testing and validation of the DeepHealth
outcomes through the MigraineNet platform and
UCT (“Migraine & Seizures prediction”)

Extension of the MigraineNet capabilities to
include more health issues than migraine, e.g.,
seizures.

WP7 “Dissemination and Exploitation” leader



Projects ongoing: Verticals — Food Safety

& Security
Impaqt

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE
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H2020 | 05.2018 - 04.2021

Intelligent Management system for integrated multi-troPhic AQuaculTure

t IMP {1\x\}_‘ *_’

Intelllgent Management System for Integrated Multi- trophlc Aquaculture

Integrated Autonomous Data
Acquisition System (IADAS)

(@)
1. In situ sensors % L |
—W. e
- Physical . e
- Chemical

2 g~

2. Attached %

sensors

Offshore

Coastal

Inland

IMTA production systems

A

?
(
,. Y X -
5 AN
% »v [ = -
- i , __W/‘v/*\
3. Remote sensing \ : — ~ ) N

Semantic aquaculture data interoperability and harmonization

External Information Systems
and Open Data Repositories

——

Integrated Management
System (IMS)

iy
3 - Vo —_— ™
/ - ) N
'\ f/".— //\( Y \\
/
-~
/

(ogm

-

7~ \ /1 .
‘ y = ~ / //( .'-,,‘. /\
- S AL ST L ei-e ~
- [T e'lve \_/
4. Crowd-sourcing Data Storage and N J

' Management \\_,\\ s

) ) Advanced IMTA model
5. Vibrational spectroscopy

v

Main activity of WINGS in
Impagqt is to support novel
operational functionalities in
IMTA context based on:

* Data and predictive
analytics (behavior
monitoring, disease
diagnosis, intelligent
feeding, feed waste
management, water
quality monitoring)

* Optimal decision
making and actuation
with automation for
optimising production
systems, as well as
triggering early warning
alerts.
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PhasmaFOOD
s b

Photonic miniaturised smart system for on-the-spot food quality sensing ,._)hasmaFood
www.phasmafood.eu | H2020 SSI - Smart System Integration|01.2017-01.2020 — —

WINGS role:

1 Design, implementation and evaluation of the electronic board on which the non-integrated sub-

systems (sensing components array, WiFi/Bluetooth antenna, energy supply system) will be mounted

0 Definition of APls, data models and .. — Consume

Data

cloud database organization \/\ ' €

0 Integration of the multifunctional l
. Chemometric da.t_a_an.a!v;!S.l!as_esi.qn. line Database and Cloud
. 5 : 7 data for food quality detection and expiration date predlctlon ‘i ‘
electronic board and processing unit, A E s Jiosss ppiscnasisneue Jocscisaoscne .
. . ! hsS d Mobile State-of-the-art pla

w Ifh Th € sensin g arra y f ronfe n d . bt LA 2 i R Comparison reference techniques

Handheld multispectral sensor 1 versus UV-VIS and NIR techniques
the communication actors, the final "N\ Globogical snd Chemica azars  Spoiage Detecton sl S e o

.J : — i . = ~ Adulteration per target food or
h ou Si n an d b i nsta I I i n Th e Miniaturizing state-of-the-art , ‘ ] beverage
g y g White Light Spectroscopy and NIR - —_ .:""'*r' Advanced Miniaturized On The Spot Sensing Technology / \ | ' UV-VIS NIR

spectrometer technologies for food Y 3 ¢ y %

embedded software  quiltyonthespotanalyss | | % a
~ Applicable i’nIfob&'a'li}ﬁéﬁt};iibh'a'nh'ﬁigﬁfcb%dﬁﬁ'dg' products <

/ _ /
/ .. P % o / /
,/‘,

meat fish chicken bread biscuits nuts
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Projects ongoing: Verticals — Food Safety A s
& Security 1T 1

PhasmaFOOD
ose B

T, Context aware decision making (predictions, 0 Design, implementation and evaluation of
Sensory Data Store

ALRINDO3S

recommendations, calibration)

PhasmaFOOD
Cloud platform

d o o
'" 2'“’, 34, Layer Soft Sensors (patterns, distributions, :::t';oal:;:s:ss and (5) The reqUIred eIGCTronIC boqrd
Dashboard n, B n, contex o o o . o 4o
B, et - Hep e Safichs O Electronic board optimization for the resistive
v v
(& SO&SQ:‘,MN | Reactive Decision type Of sensors
ﬁ Making (triggers, alerts, w u L b I I o I
5 . — o, il ow power programmable analogue signa
% 5 nalysis L) Nty e, 0 . .
FlamarccoMcale | | [« & RS _“"’ conditioning and processing
- Interaction with user 3 Quesfvncsz:‘?ta':aaor ':::::::::: . . . .
- Displaying results C J O Analogue routing /switching matrix
- Notifications and - Sensor Data Sensor Data
i § “:"":“‘:':" :°::":‘f“ A — - O Smart signal processing capabilities and
=i semoniordate a i el g Y  Formatti Compression ARl bandier, R . o
analytic 3 GRS Handler 33 —— advanced communication functions
=  APlhandler andh:oksforommbile X o 1‘_’ Embedded Data Analytics . . . .
SSE—— |5 & O Smart algorithms integration into the hardware
e P g Embedded Sensor Handlers | d eSi g n
O FPGAs/u-controllers investigation
0 System Integration, packaging &
RF Transcei Micro USB
ransceiver icro pl’OTOT)’peS

O Manufacture of system housing according to

Energy Storage

the design

Smart Signal Processing

O Integration of sensing array frontend, the
communication actors, the final housing and by

installing the embedded software

MEMS/micro multi-parameter and programmable sensing components
e e Micro e O Initial prototype testing of sensor operation,
UV LED spectrometer m— source spectrometer data transfer to a smart phone, recording of

test spectra and images
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Projects ongoing: Verticals — Transportation

ALRIND3S

SMART CLoup-10 SOFTWARE
® WIRELESS THINGS NETWORKS
MyCorridor R N
Mobility as a Service in a multimodal European cross-border corridor My
http:/ /mycorridor.eu/ | H2020 | 06.2017-05.2020 CMR
Our World with MaaS WINGS role:
T — 0 Theoretical analysis of the Maa$S

TMe | B landscape

~ YN
‘ <
\ | Interface to PT | h\

0 Specification of the system's
Demand

Yrarsport architecture,

Interface to PT

0 Design/development/evaluation of

- -
< " CITS
' Controked

- -~ -~ ’ .
Bike Sharng NS : i Traffic Lights
. ~ - -

core software modules and
services,

0 Pilot realization (offering an
advanced navigation service —
smart mobility)

| Intertace 10 PT | 0 Dissemination activities

Y

A Electric Vehicle [ Limitof Zone
, " Sharing x Access Control
LFCD b" [ Park & Ride | r Car Parking |
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iNtEgraTed PARKing management system
Funded by NSRF 2014-2020 | 09.2018-08.2020

Payments
system
r
Optimal routing system

Parking enforcement
authorities' application

Parking availability
prediction system

Driver's application

Big data platform

AT =S

Sensors

Sensors

WINGS role:

O

parking-related data collection
and processing,

in-house parking availability
sensors development supporting
advanced connectivity options,

extraction of parking-related
analytics per municipal areq,

predictions generation on parking
space availability per municipal
areq,

navigation towards an area in the
surroundings of the user’s
destination and real-time parking
spot suggestion.
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Projects completed: Big Data | Cloud | loT
PHANTOM e S

INFRASTRUCTURE

Cross-Layer and Multi-Objective Programming Approach for Next Generation Heterogeneous

ALRIND3S

1 ‘iﬁ‘.ﬁ
Parallel Computing Systems ﬁﬁ\"\,‘”f PHRANTOM
www.phantom-project.org | H2020 Customised and low power computing| 12.2015-11.2018 s

WINGS role:

0 Adaptive and multi-objective

(tg2)
/" HPC Eﬁ Telecoms 'A' Survelllance Other '

[ Applications/ Markets level

B ...~ o mapping algorithms for
.’ Pr mming Model e lecti « as .
/ (codé ?:gi::mentsgcog?i tion) S e application execution over
P ’ ’ !
D e " : heterogeneous multi-core HW
' PHANTOM tapplication :
¢ . ey platforms
(S PHANTOM software platform B AT
'3 Aikich : 0 Code parallelization tools
B elizatior INEg & A . ?:D Pargllelluzattlon . . .
'S = < 0o2s 0 Cross-layer runtime monitoring
(I -t
1 . — pran) - .
B = — ‘h — and analytics
'S @ o . .
! Multi-objective
S v E ti-oblec 0 Programming model targeting
[ '\ 1 * H I
< : a range of ‘application classes
I Q- I ,’ L4 [ °
Compiting contininmn covering the entire computing
i Yy T s continuum
'& o, e AR e perf(')rmancecomputers,
) T o 3 \ 235 N —— data centers etc.)




Projects completed: Big Data | Cloud | loT

PHANTOM
= |

0 Programmer- and productivity- oriented

Static

Runtime

software tools

Applicationsin System model, and System Model Based
f ; 0del base
([+t)code requirements configuration Application, system model, .
and configuration Testing
< del >
Programming mode Modelbased
e —— 4!—)/ test generation
PHANTOM application v
A
( o \ 4 A Test execution
Environment L dlatform
Parallelization toolset Multi-objective mapper >
Com| ) P ]
S - v r
Compilation ) Configuration e e T eployment plan Monitoring Testlogging &
.~ l
0 components data control
Synthesis Repository “Execution S
,: o control
Deplayment Tools& Optimized deployment
w0l o plan & components
001s Binaries i itoring
Platform i [_ Monitoring library data Deployment manager }
Infrastructure -
( \ I /
by .
0s Configuration Rgntln?en?etncs ) Resource Binaries &
— Historical information avalability configuration
- J
() Monitoring\ Resource manager u
Server /El—\ System
Monitoring interactions
ﬁ Sensors OS/ System SW Hardware platform
pTTTTTTTTT Tttt specification /
— ( Il Separable domains
i FPGA
Multicore CPU
— 1 MS ‘
— NG ’
I MS | -
)
= sss(,,
)
s |**¥s
Secgre
: L) execution
\ L e mmmmmm e 1 j

heterogeneous systems

O Multi-objective mapping of application
components to heterogeneous multi-core
HW platforms

O User requirements satisfaction and maximum

VERTICALS

BIG DATA ANALYTICS &
ARTIFICIAL INTELLIGENCE

(%)

m

0

SMART CLouD-TO SOFTWARE §

WIRELESS THINGS NETWORKS -
ACCESS CONTINUUM
INFRASTRUCTURE

O Component-based programming model
O From embedded to the cloud
O Enumerates shared data and communications
O Captures non-functional requirements

O Schemes/algorithms to parallelize code,
optimized for heterogeneous platforms
(CPUs, GPUs, FPGAs)

0 Multi-dimensional optimization on

performance (latency, energy, security)

O Data analytics
O Prediction of upcoming system states
O Dependency detection between monitoring metrics
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Speed-5G el R

INFRASTRUCTURE

ALRIND3S

quality of Service Provision and capacity Expansion through Extended-DSA for 5G
hitp:/ /speed-5g.eu | H2020 5GPPP Phase 1]07.2015-06.2018 Speed=s

WINGS role:

0 Architectural components for supporting

eDSA
» o :
. : LoRa m Nov.el R!QM an.d MA.\C solutions for the
e '-te | - realization of intelligent nodes capable of
g Sk i: SIGFON supporting eDSA as defined by the
§ project
UMTS . 0 585G system-level simulations on mobile
oull ; O o broadband scenarios (MBB) and machine-
GSm’ , Bty Diglew .
’ Afaace type communications (MTC);
N R =" M
Cellular silo WiFi silo loT silo 0 Proof-of-concept and demonstration

aspects through the usage of equipment

capable of supporting licensed, lightly-
licensed (e.g. 3.5GHz) and un-licensed
bands.
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0 The project focuses on two
major innovations:

O Resource management
techniques across
technology ‘silos’, and

O Medium access
technologies to address
densification in mostly
unplanned environments.

0 Main use cases that WINGS
is interested are:

O Mobile Broadband (MBB)

O Vehicular Communications
(V2X)

m SPEED-5G Dynamic Channel Assignment implementations by WINGS
[YOII Tube https:/ /www.youtube.com /watch2v=-Du6KvUKLol
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Projects completed: 5G
Speed-5G el R

INFRASTRUCTURE

_e
f Devices \

ALRIND3S

Taffic 0  Main elements used for experimentation:
_ generatorsi= .
— ' O USRPs with the Open Air Interface (OAl)
§ _ & — framework;
= [l ;
- i T Lo
IoT devices Terminals O Wi-Fi APs (COTS),
(USRPs)
/ O In-house software platform for network
IME,EE‘;F“;'CTC measurement collection, analysis an
optimization;
'/— RAN Architecture _\' P !
“ “H}J O 5G system-level simulator
=tz
S | é 1 Experimentation can support licensed (LTE),
Sasy  Wifi(cOTS . - . .
= lcor unlicensed (Wi-Fi) and lightly-licensed
Small Cells
\_ (USRPs) - (3.5GHz) bands.
(Re) Configurations I 1 Context, Statistics
& Measurements
//_ Analysis/Optimisation _\H'
p Platfurl_'n}
Analyzer

Optimizer

(Knowledge Building (Decision Making)

and Predictions)

A ,/
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of the 5th Generation

http:/ /fantastic-5g.eu/ | H2020/5GPPP Phase 1]07.2015-06.2017

Flexible Air iNTerfAce for Scalable service delivery wiThin wireless Communication networks

sﬂ*
FANTASTIC @@
.

SID FOR SID FOR SID FOR SID FOR

MBB MMC MCC BMS

air interface
components

air
interface
framework

service-
specific air
interface

FANTASTIC-5G
multi-service
air interface

WINGS role:

0 To develop and conduct system-
level simulations for proving
benefits of new multi-service air
interface

0 Traffic classification solutions and
frame design aspects

0 Novel frame design aspects for
supporting new multi-service air
interface for 5G

Scenarios Technical Work Validation
Procedures
Use Cases Development PoC
g
First =
'ret Feedback - 28
Evaluations c
Zi-!
(0]
Environment System System Level Simulations/ o
Models Features Results Analysis ]
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Mode Views AN

Performance evaluation aspects
0 Service modelling

O Traffic generation modeling
O Modeling of service process

0 Mobility modeling

0 User/device behavior
modeling

0 Environmental modelling

O Cellular deployment

o Urban/Suburban/Rural
O Indoor/outdoor
O Distribution of users

0 MAC layer modeling
0 PHY layer modeling

Servanation Coevt ity

O ¥ &

WINGS tool: Visualization of user’s density
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Flexible and efficient hardware/software platforms for 5G network elements and devices 2
http:/ /www.flex5gware.eu | H2020 5GPPP Phase 1]07.2015-06.2017 Flexsoware

WINGS role:

0 Reconfiguration

ALRIND3S

T R R R RS SN SIS TSRS .S

| To =

management/ control g?{ﬁ
functionality for dynamic ' ‘; § 3 |
. . P & » A

HW /SW functional split Big

and placement

1 Software modules for:

O Policy-based and context-
aware decision on
(individual /multiple)
resources reconfiguration

o Cognitive dynamic
HW /SW partitioning and
function placement

sy%iq uipjing
pue swiojeid
MH 2|qeindiuosay

0 Supported by:

O Load prediction based on
highly heterogeneous data

O Gathering /filtering sensors |
measurements
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e
orr O 9G SW modules and functions

ﬁE"_equests Policies . .
~ QW O Hardware abstraction of sensors in 5G context for

i} retrieving useful info and facilitating the dynamic
= HW <~ .
Model . M

ALRIND3S

selection of communication technologies and
protocols

O Flexible, reprogrammable and reconfigurable
functional composition of SW and HW components
at runtime

Feedback __ Context

@\ A i A ﬁf Lﬁ - vrﬁwnfrastructure 0 Cognitive, dynamic HW /SW partitioning

O On top of functions virtualization including

o 14 network centralization (Cloud-RAN)
= — O Context aware decision making to whether a
— — function will be executed
'F',‘r%g"arg"":""' m‘?ﬂ‘g — ® In SW or HW
—— <—1 m Either inside a network stack layer and/or

OB St : HW / between multiple network stack layers

O Cooperation with management programs and
monitoring agents

You Tuh‘e\ Flex5GWare: Dynamic reconfiguration of future 5G HW/SW systems
https:/ /www.youtube.com /watchev=wxGhy6B_ZqE
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Projects completed: 4G
CREW |l 1
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Cognitive Radio Experimentation World S (/7 e
http:/ /www.crew-project.eu/ | EC/FP7 | 10.2010-09.2015 e £
WINGSrole: T T e ‘

0 WINGS joined as an Open
Call partner for conducting
experimentation on

0 Utilization of Wireless Mesh Networks (WMN) and Control i
“Experiment-based E

Channels for Cognitive Radio Systems for opportunistically

Validation of Control
Channels for Cognitive Radio

Systems (EVOLVE)”

providing the necessary resources to sustain connectivity i
0 Proceed to optimal creation and configuration of the WMN !
|

0  Conveying info on the: context of operation, profiles, policies

0 Java-based implementation in the

9 _O06_006_00_ 00 _ 00 _00_00_09_o5_0o»9
iLab.t testbed sl B B R Rt el Bedad dcdod Bofed A1 IRd Boio
\Ad | q . eS e = e MN < ’,. ¥
0 Real-time QoS measurements - e Sl - ¢ 16 *@ - 1 : _@
o . The MN is served Node 15. - Rate e Coveeapaor
0 Mobility provided by robot nodes o o - - ¢ € 0 |
! g 0 “ 65 Jade @ ™ ) mmk
e ¢ A ssef o) ) § ¢ @ o
f .;/.» 36 i B
o7l F R8T Y § 9
FTP and streaming 56 ﬁiﬂ:‘?edembwl
@66 53 serverandtraffic @ a @ | NME || O obcond ) ¢
generator —— = i - ‘




Projects completed: 4G

CREW

Signaling throughput evaluation

N
=]
o
o

Throughput{Kbps)

0 5 10 15 20 25
Number of terminals

For >20 terminals the signaling
throughput is around 2Mbps

0 Main advantages for WINGS were:

Throughput (Kbps)

VERTICALS
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File transfer throughput evaluation

2 4 6

Number of hops

Bitrate of ~5Mbps for 4 hops in
file transfer application

O Opportunity to conduct various experiments in order to assess the performance of D2D
networks under real conditions of operation of wireless networks

O Usage of 802.11s protocol, in order to create an opportunistic/ D2D network

O Availability of many mobile and static wireless nodes

O Friendly user interfaces

ALRIND3S
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Projects completed: Software Networks
ARCADIA .

INFRASTRUCTURE

- 00 0 O _______

A novel reconfigurable by design highly Distributed applications development paradigm |,

ALRINDO3S

over programmable infrastructure .
www.arcadia-framework.eu |H2020]01.2015-12.2017 Fevarn)

default I -_.I.-::'If-{- WINGS rOIe:

Add API key

0 Lead the Arcadia Component

Validate AFI Key

Development Toolkit activities
and be the main contributor
to the IDE plug-in
implementation

01 Design the Arcadia Policy
framework and contribute to
the policy management and
adaptive configuration

features

ng(String input){
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ARCADIA
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2

(i IDE Plugin
' \ Developer
Reconfigurability
Context Annotations - SRC
Model | (Through Arcadia-IDE Plugin) ¢
Binary File
Including Reconfiguration Annotations
PD|I(‘TIES - ARCADIA
repository Service Graphs
writes to
reads from reads from
Policy uses | Services
Smart controller —] . < .
editor Provider
erforms
P reads from
Policy | NegotiatedlaaS

management providerpolices

O

The Arcadia framework includes a
Context Model for the underlying

cloud infrastructure

It is based on source level
annotations, improving the
developers’ ability to leverage the

benefits of cloud computing

Arcadia Policies affect the
deployment and configuration
facets of an application and can be
defined by the Service Provider and
the laaS provider, as well as being

intrinsic to the application.
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Projects completed: Big Data | Cloud | loT
iKaas = (E =

Intelligent Knowledge as a Service

http:/ /ikaas.com/|H2020 EU-Japan collaboration| 10.2014-10.2017

y e  WINGS role:
i : \\pp Knowledge E Global Privacy CA i i
} . 0 Distributed data processing
| e 1 % and storage
) Lpfm"mﬂ:é 0 Data and service descriptions
; | and catalogues
o //_\g o
3 0 Knowledge as a service
.Iﬁaa& Security Gateway
- I_ Access Control Function I . .
\I_- Privacy Control Function ] | I D AUTonomlc SerV|Ce
I e g .
. . 8 = management /orchestration
“ieamin ]| SR Functons ﬁ 2 S 9 /
‘ _ | %3 5 & i 0 Knowledge-based loT
=" '1 - re— - I ° .
e | : . ! applications
mete . |x: Data Conversion | } |
i : i [ Vadlidation through experiments
1

WINGS and iKaaS received the “Best Booth Award”
in the context of the EUCNC2017, June 12-15,
Ouly, Finland
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I
0 Global and Local Cloud Service Catalogues for discovery of
@Home 9 Y
(simple /complex) services
s s
- o oo ; s gl
‘ e P 0 Global and Local Cloud Service Management functionality for

appropriate, as in this case

autonomous, dynamic composition, deployment, migration and

the home and therefore
the Global App can be

ows” e o orchestration of services

@Reiml | 0 Global and Local Cloud Data processing for big data analytics,

components for data processing identifies
a change in user context. The Global Cloud
Global Cloud components are triggered to find and

F h s e i learning, knowledge inference and reasoning to support autonomous
\ e e g

behavior and self-adaptation of applications.

U Supermarket
iser has
eeeeee d Local Cloud
supe

%

vy “» 0 Ubiquitous assisted living application including smart cities/
v — smart home, health monitoring and forecasting and
context, Global Cloud Collected data i.s . .
] Wiggered o, thevasr  toupdateroovant smart city services
Leisure where o actdent mee e
occurred to display a . o 0 ) . . .
notfication for the user 0 Virtual Entities (software) that provide generic interfacing to

Smart Home, Smart City and Body area (wearables)

Smart City Cloud
While the wuser s

Contousotmevig o devices such as indoor temperature, pollen sensors, blood

data e.g. the location of
the wuser, heartbeat,

body temperature, etc. preSSU re, eTCo

@Homﬁ.

i Knowledge as a Service for Assisted Living in Smart City
YUI.I https:/ /www.youtube.com/watch2v=_QloorrfAWM
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Projects completed: Big Data | Cloud | loT —
Select for Cities (Phase 1) = R

...

Select for Cities ‘!:! !: o
http:/ /www.select4cities.eu | H2020 Pre-Commercial-Procurement|06.2017-07.2017 ‘3 O i

for Cities
7= WINGS role:
Q V- Y '
NP ; / L
"\ — = ftwecew 0 Development of an open,
Platf /Applicati / Servi o o .
pashbosrds/ MOBIZ Appe] st standardized, data-driven, service-
‘- """""" - """"""""" . """ 3 > | . _ .
SEELEEST oriented and user-centric platform
warg |_fOF Cities e ehon S ——— that enables large-scale co-creation,
'I NGGW diang5 HE B testing and validation of urban
Jetty web-server web-server saL

WINGS PIatform-as-a-Seice Internet of Everything (loE)

4 Hybrid applications and services.
Data Analysis Database System
-~ : - Isolated File System™ |
E < Data Management _l\_llis_f_o_r _D_B_s_b_a_c 1( l_j?_;
= .
£
>
= Data Ingestion ) A A A A A
SensorS/WENs AR IR SO | tesoucesasrction) [ [E3 ] O Phase 1: Concept Design
Helsinkd | O Phase 2: Prototype
) =7 g : i
o \ . Hybrid Communication API ®@ 8
| Hybrid Databases API .. @) @@w; T High Level Components O Phase 3: Living Labs pilots
== R SSSES [ 22272 Technical insights
! = OpenStack VMs processes . .
] Controlled (by f/wall policies) processes [ | Anfwerpl Copenhqgen ' He|S|nk|
Sensors/;_NSb‘lﬁ{Data-squrces “ Secured processes
_________________________________ — = Asynchronous secured backup process
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Projects completed: Big Data | Cloud | loT
Select for Cities (Phase 1) e e

INFRASTRUCTURE

ALRIND3S

.
0 Data ingestion

(R O Heterogeneous smart city data

{

@l 4 <>

° Buyers Group

% sources
Platform/Applications / Services
Dashboards/M?bile Apps/ etc. O Visualization of measurements
CRE==g g== g e ® | o . .
SELEST on interactive heat-maps
'or Cities |
Antwerp f Citie % Django F/work . f ” TP .
. o I python m O Presentation of overall “city picture
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