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Our Profile

. SCAN is part of Dept. of Informatics & Telecommunication:
(DIT), National & Kapodistrian Universitthifens

- Weform a research unit in DIT: Software Centric &
Autonomic Networking.ab

- Capacity 25 researchers, engineers and support personnel
17R&D EU Funddeérojects; £oordinated by SCAN
10 Industry Contracts
More than 500 publications
More than 4000 citations
Support of BSc/MSc/PhD dissertation thesis: ~1%yeqsar

JE % NATIONAL & KAPODISTRIAN
MERJ UNIVERSITY OF ATHENS
Netisy,

3
H
tlab



Our Focus

Mobile/WirelessxCommunications (5G, LTE, etc.)
M2M and D20communications
Contextbased Resource & Mobility Management
Big Data Analytics falserProfiling
. SoftwareDefined Networks (SDNNetworkFunction
VirtualizationNF\Y
- Wireless SDN and Softwdbefined Radio (SDR) using
programmableadio hardware for flexible radio resources
configuration

Internet of Things and Future Internet applications and services

FFIWARESmart Cities/Farming/Tourism, Internet of Maritime Things
Cloudcomputing OpenStackGanet) etc) & Big Data
Analytics
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Our Involvement EU Projects
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Areas oexperience EU Projects

- 5G, resource management, (cognitive) spectrum sharing etc.(METIS,
Fed4Fire+, E2RI,SACRAetc.)

- Cognitive network management (exploiting Machine Learning and/or
Big Data Analytics) (METUByverself SELFNE3pecif)

- SDN and NFWiverselftrial, LiveCitytrial, METIS, Fed4Fire+)
MTC (METIS, SAfspace)

- 10T, monitoring and data fusion, data aggregation, sensor connectivity
to the Internet and the cloud (SAF, Fispace, FRACTALYS)

Development support and testing ofWWARE loT Generic Enablers
(SAF, Flspace)

- Flapplication services development, deployment and externalization
(LiveCitySPECIHFIspace, etc.)

Energyefficient and spectrum efficient networking (SACRA, CONSER
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Smart Maritime Initiative- Intro
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Initiative Is announced. Main targets:

Provide an integrated test bed for the maritime domain,
covering novel communications solutions (e.g., 3&NIT and
data management,

Provide an open base platform for smart pestaart vessels

Provide a test platform for Internet of Maritime things and
respective communication solutions

Enable the fund raising for the sustainability of the platform
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Smart Maritime TestbedPlatform

loMT
- 5G etc., new networking concepts
Maritime/ environmental and other apps

Interworking with smart city and other projects
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Smart Maritime initiative @2\

CETUS GROUP

A Initial discussions have al@y taken place with the European
ParliamentCommitteeof Industry, Research and Energy (ITRE

A{aLQa AYAUAILIf O2NB O2vyaz o
i AngelicoussiShipping Group | { DMamanGas, etc MM@)
I Dept. of Informatics and Telecommunications, Unlversy

of Athens
I Lloyd's RegisterSouthEurope .
I Geosystems GEOSYSTENIS=

HELLAS=

i Enthalpy (H)eglpy
I Collaborators / Sites:
APorts: ThessalonikPatras Pireus

AOperators: COSMOTE/OTE



Port of Thessaloniki




Port of Thessalonilg infrastructure
deployment for potential
measurements/applications




One of the biggest Maritime
companies in the world

Angelicoussis Shipping Group Ltd — The fleet

*

MTM TANKERS

avg. age 6.9 yrs

LNG / LPG
avg. age 3.4 yrs

(897,000 cubic m.)

DRY CARGO
avg. age 8.5 yrs

NO DWT
Operating 29 5,063,000
On Order 19 3,110,000
Total 48 8,173,000
NO DWT
Operating 36 7,633,000
On Order 7 2,235,000
Bareboat out 7 2,207,000
Total 50 12,075,000
NO DWT
Operating 7 498,070
On Order 0 0
Total 7 498,070



SMI: 5Gnew networking concepts

A 5G :

I Delay intolerant apps (e.g., smart port/smart city assisted
driving for transportation of cargo and people)

I High volume communications (e.g., cruise tourism apps)
I High number of connected devices

A SDN:

I Smart routing(smart integration of edge sensors and
mobile devices)

A NFV:
T Virtualisednetwork functions



SMI:IoMT

A Smart navigation and routing
I Energy efficiency
I Emissions
I Collision avoidance
I Unidentified vessel notification
I Weather conditions
A Smart maintenance
A Smart Vessel management and performance

A Smart transportation

I Smart logistics

I Cargo status monitoring and tracing

I Smart Port/Smart City road networks and transportation networks
A Smart business model

I Data analytics for smart business development

I New business models



Networking andoTtechnologies
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Mobile/WirelessCommunications

A 5G
S11 Subscriber

i Delay intolerant, UE mobility A

management
i Large numbers of connecte |vuicices wowine | =
d@VlceS etC based on profiles etc. 51\135\ slfxi}\;:E}BE

A SDNenabled 5G system v
I Infrastructure sharing,
i SDN/NFV,
I OpenStacketc. AT
A Support of Heterogeneous A Y -

User Equipment Tvpes

SG N etWO rkS Millions ofinstangous accesses _ -~ -
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Moving nodes cause domino of requests
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I Realistic experimentation
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Example Deployment:
Cross Layer Control (CLC) based on SDN ar

SDR towards 5G Heterogeneous Networks
A Spectrum and network resources scarcity

Imposes a coordinated resource shari
scheme

A Besides resource scarcity, ultra dense ¥ ® ® %
wireless deployments result in critical | = = =
interference challenges (o ey ]

+i

U By acquiring a global view of the network,
via a cross layer controller, we attempt to
orchestrate the resource allocation
mechanisms in an eAd-end manner, I.e.,
In the Core Network, the backhaul of the
RAN, as well as the Radio environment



Cross Layer Control (CLC) based on SDN ar
SDR towards 5G Heterogeneous Networks

A CLC operates in a controHer
agnostic manner on top of

Application 1 Application 2 Application X Varlou S SDN and SDR
controllers Ryu
— OpenDaylight EmMPOWER,

OAI)

A CLC uses an abstraction
layer, which aggregates:

I the network and radio
conditions (which are
forwarded to CLC)

e I the network policies (which
are being pushed from CLC
to the network) are
aggregated

v
“TE/Programmable APs (USRPS) Access
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Cross Layer Control (CLC) based on SDN a
SDR towards 5G Heterogeneous Networks




