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Mobile Ad-hoc Networks

• MANET are ad-hoc networks where each device works both as a terminal and as a 
router, without the support of an infrastructure communication network

• Some present and future applications concerning the MANET
– Tactical Networks



5

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations



6

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR



7

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service



8

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service
• Replacement of fixed infrastructure in case of  environmental disaster



9

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service
• Replacement of fixed infrastructure in case of  environmental disaster

– Commercial and Civilian environments



10

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service
• Replacement of fixed infrastructure in case of  environmental disaster

– Commercial and Civilian environments
• Vehicular services: road or accident guidance, transmission of road and 

weather conditions, taxi cab network, inter-vehicle networks



11

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service
• Replacement of fixed infrastructure in case of  environmental disaster

– Commercial and Civilian environments
• Vehicular services: road or accident guidance, transmission of road and 

weather conditions, taxi cab network, inter-vehicle networks
– Home and enterprise networking



12

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service
• Replacement of fixed infrastructure in case of  environmental disaster

– Commercial and Civilian environments
• Vehicular services: road or accident guidance, transmission of road and 

weather conditions, taxi cab network, inter-vehicle networks
– Home and enterprise networking

• Home/office wireless networking



13

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service
• Replacement of fixed infrastructure in case of  environmental disaster

– Commercial and Civilian environments
• Vehicular services: road or accident guidance, transmission of road and 

weather conditions, taxi cab network, inter-vehicle networks
– Home and enterprise networking

• Home/office wireless networking
– Sensor networks



14

Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Tactical Networks

• Military Communication and operations
– ESSOR

– Emergency Service
• Replacement of fixed infrastructure in case of  environmental disaster

– Commercial and Civilian environments
• Vehicular services: road or accident guidance, transmission of road and 

weather conditions, taxi cab network, inter-vehicle networks
– Home and enterprise networking

• Home/office wireless networking
– Sensor networks

• Body area networks (BAN)
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Mobile Ad-hoc Networks

• Some present and future applications concerning the MANET
– Networked Control Systems

• HYCON 2: This project aims at stimulating and establishing a long-term 
integration in the strategic field of control of complex, large-scale, and 
networked dynamical systems



16

SDR Technology
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SDR Technology

• The Software Defined Radio, (SDR) is a technology useful to realize devices for 
MANET. This is because a SDR devices has the following features:

– The ability to generate a base-band waveform, for different radio bands and 
different protocols, by a set of algorithms implemented by a programming 
language on programmable architecture for digital signals processing;

– The ability to execute signal recognition operations, in order to identify 
available communication services inside an environment;
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• SCA is based on several underlying technologies: Object-Orientation (OO) design, 
the Common Object Request Broker Architecture (CORBA), and CORBA 
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• SCA is based on several underlying technologies: Object-Orientation (OO) design, 
the Common Object Request Broker Architecture (CORBA), and CORBA 
Component Model (CCM)

• CORBA is an industry standard for describing interfaces using Interface 
Description Language (IDL)

• IDL allows designers to specify the interfaces between two components, then an 
IDL compiler generates the code necessary to support communication between the 
components – using remote procedure calls (RPC)

• RPC on the client contacts RPC on the server (e.g., by opening a network 
connection), and sends over the function parameters

• RPC on the server executes the function with the received parameters and returns 
the result
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Open issue in the Software Communication Architecture (SCA)

• The remote procedure calls can be between processes on the same computer or 
between computers, i.e. in a distributed environment

• The issue concerning the exchange of message between routines executed on 
different processors was first addressed in the context of supercomputers, and 
standard message passing techniques were developed (e.g., message passing 
interface (MPI)) for high performance and lowlevel programming. MPI deals 
exclusively with data exchange

• CORBA is one of the most specific characteristics of the SCA

• Every CORBA server object has a unique object reference. In order to invoke the 
methods implemented by this server, a client needs to know this reference.
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Reconfigurability and Scalability

CORBA
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Routing and QoS
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Routing and QoS

• Cross-layer design is an emerging proposal to support flexible layer approaches in 
MANETs

• The development of MAC and dynamic routing protocols is a central challenge in 
the design of ad hoc networks

• This is because the issue is to find routes with QoS assurance between 
communicating nodes

• The high mobility degree of the nodes causes changes in the topology. These 
changes may be fast and unpredictably

• Physical layer, MAC layer and routing layer together contend for the network 
resources
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Routing and QoS

• In [CPSP12] we propose a cross-layer design among physical, MAC and routing 
layers.
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Routing and QoS
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A modelling approach to overcome the limits of the 
SCA



38

The Use Case of the IEEE 802.15.4 Physical Layer
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The Use Case of the IEEE 802.15.4 Physical Layer
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The Use Case of the IEEE 802.15.4 Physical Layer

• Architecture proposed in:
– at Wireless Innovation Forum European Conference on Communications 

Technologies ([CFR12 ])
– Wireless Telecommunications Symposium ([CFRS12 ] )
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Tissue Methodology (TM): A network modelling approach for 
design, simulation and emulation of a SDR MANET device
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Simulation and emulation issue:a solution by using the Tissue 
Methodology
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Simulation and emulation issue:a solution by using the 
Tissue Methodology
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Simulation and emulation issue:a solution by using the 
Tissue Methodology

EMUTools – 1st Workshop on Emulation Tools, Methodology and Techniques
([CNPR13] )
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DISIMAN



48

Conclusion

Distributed
File
System

Distributed
Computing

A Distributed File System allows to split a file of big size in 
more files small.  These small files may be stored on many 
remote hosts[Ref.2].

Distributed Computing is a field of computer science that 
studies distributed systems. A distributed system is a 
software system in which components located on 
networked computers communicate and coordinate their 
actions by passing messages[Ref.1].

Scalability

What’s?
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Distributed
File
System

Distributed
Computing

HBASE

AKKA

DISIMAN

How?
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DISIMAN

AKKA Actor Model
[Ref.3]
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DISIMAN

AKKA DOMAIN

HBASE DOMAIN

User
SHARED MEMORY:
How to manage it? Hazelcast
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DISIMAN
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Future Works

Study of a Tissue Architecture for 
Software Defined Networks
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Study of a Tissue Architecture for Software Defined Networks

• The Open Networking Foundation (ONF) says:
– “In the Software Defined Networks (SDN), the control and data planes are 

decoupled, network intelligence and state  are logically centralized, and the 
underlying network infrastructure is abstracted from the applications”

• SDN focuses on four key features:
– Separation of the control plane from the data plane;
– A centralized controller and view of the network;
– Open interfaces between the devices in the control plane (controllers) and those 

in the data plane
• The architecture requirements to meet operational expectations in carrier grade 

networks are:
– scalability
– reliability,
– quality of service (QoS),
– service management
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Study of a Tissue Architecture for Software Defined Networks
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Questions?
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Backup
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A network oriented approach to design, simulation and 
emulation of Wireless Embedded Systems

Why?
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A network oriented approach to design, simulation and 
emulation of Wireless Embedded Systems

How?

Fractal

recursion modularity

Pattern
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Conclusion and future works

AKKA

HAZELCAST

JBOSS + EJB + JSF
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Conclusion and future works
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Conclusion

• The objectives of this research activity may be summarized as follows:
– Identification of a cross-layer approach to improve the throughput of TCP and 

UDP protocols, inside MANET networks ([CFRS13 ]

– Identification of an architectural solution able to overcome the scalability and 
re-configurability issues of the SCA architecture, useful to develop SDR 
devices for MANET applications ([CFR12 ], [CFRS12 ], [CPSP12] );

– Identification of a methodology useful to develop wireless embedded systems; 
the proposed methodology is named: "Tissue Methodology";

– The development of  simulation/emulation environment for wireless embedded 
systems ([CPSP12] , [CRS12 ] ), using the Tissue Methodology.


