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Fractionated Architectures have been conceived several years ago, as a new
paradigm for the development operation,  and maintenance of  aerospace
systems,  mainly  satellites.  Numerous  analyzes  were  carried  out  showing
that  the  advantages  of  this  distributed  approach  far  outweigh  its
disadvantages  when  compared  to  Monolithic  Architectures.  The  very
positive  expectations  generated  were  enough  for  funding  different
initiatives. A key example is DARPA’s (Defense Advanced Research Projects
Agency) decision to finance approximately in 2007, a project to start with
the realization of the F6 system ("Future, Fast, Flexible, Fractionated Free-
Flying Spacecraft United by Information Exchange"). 
An example at regional level, is that around the same time, the Argentinian
Space Agency (CONAE: National Commission for Space Activities, Argentina)
decided to initiate developments to investigate the feasibility of benefiting
from this new distributed paradigm, renamed Segmented Architectures (SA).
It is important to emphasize that CONAE intends to use SA, for civilian and
scientific purposes mainly oriented to earth observation.  
Despite  all  the  promising  benefits  of  FA  and  SA,  many  technological
challenges were solved, yet many remain unachieved. Until now, one of the
main achievements in the context of SA is the study and analysis of DTN
(Delay Tolerant Networks), where it is shown that they are an appropriate
solution  to  the  problematic  of  the  communications  protocols  to  be  used
between  the  different  segments,  (satellites  and  ground  stations).  In
particular,  several  algorithms of  data  traffic routing and their  associated
problems are still analyzed. In general, these works assume the existence of
a central node, free of failures, from where the contact windows and routing
are defined and planned for the communications between the segments. 
While  some preliminary analyzes of  the fault  tolerance  of  DTN networks
show encouraging results, there is a lack of, among other things, ways for
systematically solving the problem of reaching the levels of robustness and
performance  that  may  be  established  for  a  given  SA  functionality.  This
objective, in turn, is inextricably linked to the definition, development and
characterization  of  a  family  of  circuits  and systems (integrated  and /  or
embedded)  specific  to  segmented  architectures.  And  again,  these  new
families of devices and systems require a new methodology of development
and qualification. 
Precisely in this work we propose to advance the state of the art in three
lines of research and development complementary and inextricably linked to
each other: 



1 Definition of a set of coherent functional, performance and non-
functional requirements related to this concepts. 
2 Definition,  Development  and  Characterization  of  a  family  of
Integrated and / or Embedded Systems, to facilitate and systematize
the  development  of  Segmented  Architectures  with  Scalable
Robustness and Performance. 
3 Requirements Verification and Validation of new Development
and  qualification  Methods  for  these  new  families  of  circuit  and
systems. 

In turn, within the universe of possible solutions to the previous problems,
this work will focus on those based on the use of technology known in the
English-speaking  literature  as  "Network-on-Chips",  NOCs  and  in-box
networks.  The foundation for this choice is based on the fact that these
technologies naturally share several  intrinsic characteristics with SA. This
approach  give  rise  to  two  new  concepts  named  Macro  and  Micro
Segmentation. It will be shown how this new technologies strongly facilitate
the development and scalability of Segmented Architectures. Also it will be
shown how these approaches facilitate a new development and qualification
methodology. 


