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FLEXNET project achieved major steps 
for new paradigm of flexible communicati-
on networks to boost the creation of IoT 
(Internet of Things) services and provides 
the availability of network resources on 
demand, in real time, automatically and 
according to their specific needs. 

Main focus 

The main challenges of current IoT 
deployments are related to effective con-
trolling and managing of IoT applications 
and networks, long service provisioning 
time, not effective resources usage, as 
well as complexity and scalability. One of 
fundamental problem is no flexibility and 
intelligence in current IoT networks, where 
there is lack of flexible control and ma-
nagement. Software Defined Networking 
(SDN) can be applied as a base of soluti-
on for the flexible and intelligence control 

and management of IoT network.  

The FLEXNET project provides the soluti-
ons for the above mentioned problem ba-
sed on the SDN and 5G technology (Fifth 
Generation of mobile communications) as 
well as AI (Artificial Intelligence) mecha-
nisms, where the main objective is to pro-
vide high quality connectivity (high 
throughput, high availability, low latency, 
high density of connections), adjustable to 
the needs of different applications type 
and with a significant improvement in the 
user experience with respect to current 
technologies. SDN technology and its 
ability to adapt in real time is the center of  
the FLEXNET project. The concept of 
SDN networks is based on separating and 
centralizing the control of the data (control 
plane) of the data that goes through the 
network (user plane).  
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Approach 

The FLEXNET architecture is 
composed from the following ele-
ments: 

 IoT Platform 

 SDN & Cloud 

 Shared Network & Wide Access 

These architectural elements pro-
vide complete system for flexible 
creation of IoT services using 
IoT applications and IoT devices. 
The key component of the 
FLEXNET architecture is SDN and 
cloud based solutions. Virtualiza-
tion technologies provide key func-
tionalities for building IoT solution 
according to defined in the project 
requirements especially for dyna-
mic services management. To 
meet the main requirements of the 
system related to dynamic network 
resource allocation according to 
demands from IoT applications the 
open source based approach was 
chosen for SDN network i.e. OVS 
switches (OpenFlow protocol) with 
ONOS control (Open Network 
Operating System). The FLEXNET 
solution is designed to be flexible 
for IoT applications demands and 
have generic architecture of the 
system allowing for providing re-
sources on demand independently 
from IoT vertical type, while in the 
project the use cases related to 
video surveillance, tracking of mis-
sing people and flexible gateway 
were tested.  

Existing IoT platforms and ser-
vices are very different each other. 
However, they are usually monoli-
thic solutions with strong limitati-
ons determined in the design pha-
se: dimensioning of the solutions 

type of devices, etc. Thanks to 
FLEXNET, IoT platforms are able 
to dynamically adapt to the num-
ber of users, devices, location of 
servers, etc.  This flexibility will be 
determinant for fast TTM in new 
IoT services, as initial deploy-
ments will not limit future evoluti-
ons, avoiding the need of dimensi-
oning the whole network during 
design phase. 

Achieved results 

The main outcome of this project 
is a new paradigm of flexible 
network providing the IoT value 
creators the availability to consu-
me the network communication 
resources on demand according to 

their specific needs. To ensure a 
specific quality of service parame-
ters, the idea of reconfiguring the 
network according to demands 
is applied. For this purpose the 

implemented solution is based on 
SDN controller for network re-
sources orchestration with AI 
support.  It allow for dynamic net-
work resources allocations and 
their optimisation using AI mecha-
nisms. Additionally, to validate the 
designed FLEXNET platform the 
IoT traffic generator called 
NAPES was developed. It allows 
for IoT application emulation close 
to real one with implemented pro-
tocols and different traffic generati-
on patterns. Using NAPES, IoT 
platform validation with different 
types of IoT use cases, with large 
amount of traffic and large number 
of connections is getting easier, 
cost efficient and not required big 
amount of real IoT equipment. The 

designed solution were deployed 
in the different IoT use cases 
and is planned to use for commer-
cial purposes, have one patent 
and many publications at journals 
and conferences. 

Impact 

The impact of the FLEXNET pro-
ject can be envisioned in the future 
IoT solutions based on AI and 5G 
technology usage. In the IoT in-
dustry area, the deployment of the 
emergency services will be possi-
ble automatic in real time. The 
response time is crucial in all safe-
ty and emergency management 
applications. In this sense, the 
project will contribute to validate 
that reduced response times, 
which are achieved thanks to the 
flexible network paradigm, signifi-
cantly improve emergency man-
agement. For the network opera-
tors new networking solutions 
based on SDN and AI support 
are most promising improvements 
to be implemented in the future 
communication networks. The 
FLEXNET is providing the solution 
for flexible network resource man-
agement and propose the AI sup-
port for resources optimisation.  
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