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ABSTRACT

In the last two years 2014 - 2015 the General Staff of the
Italian Navy has been engaged in the definition of a
modernization of the fleet, which led to the acquisition process
of the following new ITN Ships:

— 1 type LSS units (Logistic Support Ship);
— 1 type LHD units (Landing Helicopter Deck);
— 7 type PPA units (Patttugliatori Polivalenti Altura).

During the design development phases, that has led to the
definition of the ship/system architecture and user requirements
system acquisition, the “traditional” design methodology
(based, as usual, on a paper-based approach), has been
efficiently supported by a more innovative methodology, based
on “model-based” concepts, derived by Systems’ Engineering
culture. The model adopted, that has been borrowed from the
NAF (Nato Architectural Framework) and derived by the
MDAF (Italian Ministry of Defence Architectural Framework),
is a standardized process that allows to efficiently develop and
manage complex systems of systems (SoS) during the entire
life cycle (i.e. starting through the user needs elicitation up to
the systems dismissal). The main aim of the NAF’s method is
to represent a SoS as a model in which is possible to highlight
every different aspect of the System through different point of
view. Adopting the “model” is then the better way to develop a
system that is the best compromise between performance, time
and costs highlighting risks and gaps. The NAF’s method
allows, at the beginning of the development of every new
project, to support the Systems Engineer in the definition of the
system requirements inside the model starting from the real
understanding of the user needs through the realization of the
so called “use cases”. A “use case” is the way in which the
system satisfies one or more user needs in a practical way (i.e.
operative context) understandable from the final user. The
Italian Navy has adopted the previous method and model in
particular in the definition of the System requirements of the
Combat System (C/S) of the new military ships in which, in
comparison with the past, many technological innovations and
new developments have been introduced (e.g. fixed radar
sensors, infrared search and track S/S, ... ).

As anticipated, the operational and technological
innovation foreseen in the acquisition process of new military
ships has required, in particular for some specific areas of the
Combat System, the use of a more innovative design approach,

based on model-based design concepts. The model adopted by
the Italian Navy use the “constructs” made available by the
SysML, which outputs are the “explanatory views” that take
into account the analysis of the context (e.g. identification of
stakeholders , the user's need , the application of operational
concepts, ...) and the functional analysis (use case diagrams,
sequence diagrams, architectural diagrams). An example of
what has been done will be shown in a “case study” that has
been realized with the aim of explaining a preliminary design
of a particular and innovative subsystem of C/S of the new
Naval Ships: the Sensor Management System (SMS). The SMS
is a subsystem which main purpose is to become the
"Command and Control" system of the radar sensor’s suite of
the new Naval Ships of the Italian Navy. This subsystem,
thanks to the functional integration of new sensors of ITN
Ships, gives the possibility to increase the functionality of each
sensor and to conduct a cooperative search and tracking action,
against some particular targets (such as asymmetric threat) that
are very difficult to detect using “traditional” searching
method.

The use case will demonstrate that the methodology is
absolutely essential if you want to accomplish complex
successful systems of systems. In fact, the use of modeling
tools in the development of a project has given the possibility
of extrapolating, starting from generic user needs, the real
requirements of the system to a very deep level, that could also
be used in order to directly drive the production process of the
system itself. The modelling tool and the method adopted is
considered essential both in the design, in the development
phase and in the rest of the entire system’s life cycle phases.
However, it should also be stressed the fact that what has been
analyzed and applied to a real case is just the use of a method
and a tool to carry out project activities of systems engineering
in a coherent manner. In fact, the tool and its use, without an
internal structured process from both the user/customer side
and the supplier/producer side is bound to be ineffective. The
recommendation is that every complex project of SoS should
be developed by every organization by adopting the method
and the suitable model tools in order to finally get successful
products to be delivered to final users. It should be stressed out
that the product must also be competitive in an international
environment where, especially in the big international
organization, these kind of method and tools are being used
since many years. A successful project means a successful
organization. And the sum of the successful organizations
represents the success of every nation.
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