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Currently  there  is  a  tendency  to  develop  constellations  of  small
satellites rather than a single large satellite. To attend the data gathering
demand from a constellation of satellites, the CRSEA (Centro de Referência
em Sistemas Embarcados e Aeroespaciais - Reference Center for Embedded
and  Aerospace  Systems)  of  Instituto  Federal  Fluminense  (IFF,  Brazil)  is
developing  the  RIBRAS  (Rede  Integrada  Brasileira  de  estações  de
Rastreamento de Satélites - Brazilian Integrated Satellite Tracking Network)
with  funding  of  Agência  Espacial  Brasileira  (AEB)  and  the  support  of
Ministério da Educação (MEC).  
 This paper aims in the explanation of the RIBRAS software architecture. The
RIBRAS consists of ground stations for satellite tracking distributed around
Brazil and the RIBRAS system is a collection of softwares with the objective
of controlling the network of ground station. The Ground Stations will work in
a synchronized fashion following a previous generated working plan. In order
to  achieve  these  goals,  each  ground  station  is  equipped  with  two
independent  towers,  one  for  S-Band  and  another  for  UHF  and  VHF
communications. 
 The software developed for the server side is divided into several parts,
being the most relevant: Scheduler, Jobs Distributor and the Orchestration
Controller. The Scheduler is responsible for generating the integrated plan
containing every single job that each Ground Station must accomplish in a
determinate  period  of  time.  The  Jobs  Distributor  has  the  function  to
distribute the jobs – sets of tasks that the Ground Stations must perform. It
transforms the integrated plan generated by the Scheduler into a set of jobs
for  each  station  involved  in  the  plan,  provides  jobs  for  the  Stations  by
sending them directly to each one and report errors to the Orchestration
Controller,  service  responsible  for  controlling  the  execution  of  the  jobs
generated  by  the  Distributor,  receiving  feedback  from  the  Stations  and
sending runtime errors to the Scheduler, whose Sensitivity Analysis judges
whether a new plan should be generated, thus restarting the whole cycle. 
 The  Stations'  feedback  contains  distribution  errors  which  may  have
occurred - networking, communications, and mechanical. To allow all these
parts  to  communicate,  a  core  module  was  developed,  it  deals  with  the
exchange of messages between all modules attached to the him, by having
an always on connection waiting for messages, that when received has its
code verified and if there is any module attached capable of deal with this
kind  of  message,  the  core  delegates  the  message  to  the  corresponding
module.  
 At  each  station  -  the  client  side  -  the  Job  Controller  receives  the  jobs,
prepares them for execution and, in due time, executes them. During the
execution of the job, the Antenna Controller and Communication Controller
respectively control the antenna position and radio operation.




