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Sounding Rocket VS-40X

e The VS-40X is a two
stages sounding rocket
used for performing
scientific experiments,
and testing new
equipment for the
Brazilian Satellite
Launcher (VLS).

* The self-destruction
system automatically
destroys the rocket
when its trajectory
violates a pre-defined
flight envelope.
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Co-operative Architectural Style

« Captures the collaborative behaviour between
architectural components:
- Components perform local computation (classes);
- class diagrams describe the relationships between
components.
- Connectors encapsulate collaborative activity
between the several components (CO actions);
- CO action diagrams
describe the o o

relationships /
between connectors. cone cons
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CO Action Diagram for
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Validation of the Architectural Representation of
SelfDestruction Using Model Checking

Description (Commission Fault): There is a commission faull related
1_A, when the Vehicle s either in pre-launching (FP FPO) or
inital phases of the flight (FP.FP1 or FP FP2), and the.
ProtectionSystem actvates the destructon of the Vehicle
(v_ps_actDest==1)
Allnot ((FP.FPO or FPFP1 or FP.FP2)and v_ps._aciDest==1)

Description (Commission Fault): There is a commission fault,
related 10 the violation of the missionRequirement, when duing the
intermediate phases of the fight (FP.FP3 or FP FP4). the fight
rajectory of the Vehicie is not outside the safety plan
(v_tr_oulsideSP==0), but the ProtectionSystem activates the
destruction (v_ps_actDest==1)

Aot (FP.FP3 or FP.EP) and v_tr_outsideSP==0 and
v_ps actDest==1)
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Description (Omission Fault): There is an omission faul related to

) 1B, when during the infermediate phases of he ight (FP.FP3
i or FP.FPA), the ight trajectory of he Veicl i outsid the safety
——— o4 plan (v_tr_ butthe d
20) the desiruction (v_ps._aciDest==0).
E<> nol(FPFP3 o FP.FP4) and . outsideSP==1 and
V_ps_aciDest==0]
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Diversity in the Safety Arguments

« Fault trees analysis is employed for identifying
component faults that could lead to the violation of
either the safety or
mission properties:

- component failures in

fault tree analysis are
captured in the
extended timed
automata
representation.

Fault Tree Analysis of
SelfDestruction

For further information

Contact Rogério de Lemos (r.delemos@ukc.ac.uk), or visit
website http://www.cs.ukc.ac.uk/people/staff/rdl/




