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User needs

Requirements
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Testing

We only rely on testing!!
�������

Architecture 

Design
Code

•Informal SW engineering
•Inefficient reviews
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10 Hz

sensor data

actuators

to FDIR
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Deadline: 3 ms
WCET: 1 ms

Simulink
LEON2

SDL
LEON2

process ABB1

idle

PI1

RI1
(myData)

wait_ABB2

wait_ABB2

PI2

idle

FBY

1 falsestop

statusstart
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FDIR-command ::= ENUMERATED{ 
safe-mode,
switch-to-redundant,
...

}

AOCS-tm ::= SEQUENCE{
attitude Attitude-ty,
orbit Orbit-ty,
...

}

AADL and ASN.1
are combined to provide a formal,
precise, and complete description

of the system architecture and data.
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� Generate “application skeletons” 
in Simulink, SDL, C, and Ada

s ys tem  bas ic_fv

USE Datamodel;

SIGNAL  basic totc (T_TM);

SIGNAL  tcommand (T_HLTC_PLUS);

SIGNAL  basic tocontrol (T_CONTROL_IN);

SIGNAL  controldow ntobas ic (T_CONTROL_DOWN_OUT);

SIGNAL  controluptobasic (T_CONTROL_UP_OUT);

SIGNAL  cy clicac tivationimplementation;

proce dure  aplc_basic_op COMMENT '#c _predef ';FPAR
    IN thrusters_opening T_THRUSTERS_OPENING,
    IN pfs _iw m_arming_relay_status_on T_PFS_IWM_ARMING_RELAY_STATUS_ON,
    IN pfs _hltc_red_button_is _on T_PFS_HLTC_RED_BUTTON_IS_ON,
    IN msu_id T_MSU_ID,
    IN pfs _ew m_msuy _msux_hs T_PFS_EWM_MSU_MSU_HS,
    IN f tcp_health_status T_FTCP_HEALTH_STATUS,
    IN pfs _ew m_dtg12_msu T_PFS_EWM_DTG12_MSU,
    IN hltc T_HLTC,
    IN end_boost_is_reached T_END_BOOST_IS_REACHED,
    IN sun_is_aimed T_SUN_IS_A IMED,
    IN/OUT pfs_ew c_msu_pde_t T_PFS_EWC_MSU_PDE_T,
    IN/OUT pde_cmd_a T_PDE_CMD_A,
    IN/OUT dpu_cmd T_DPU_CMD,
    IN/OUT set_pfs_ew c_msu_dtg_mode_coarse T_ON_OFF_CMD,
    IN/OUT hltm T_HLTM,
    IN/OUT pfs_ew m_msux_msuy _hs T_PFS_EWM_MSU_MSU_HS,
    IN/OUT cam_mode T_CAM_MODE,
    IN/OUT controller_to_be_ac tivated T_CONTROLLER_TO_BE_ACTIVATED,
    IN/OUT navigation_output T_NAVIGATION_OUTPUT;
 EXTERNAL ;

proce dure  mysimulink COMMENT '#c _predef ';FPAR
    IN my_in T_FOR_SIMULINK_IN,
    IN my_in2 T_control_in,
    IN/OUT my_out T_FOR_SIMULINK_OUT,
    IN/OUT my_out2 T_Control_in;
 EXTERNAL ;

c

tcommand,
controldowntobasic,
controluptob asic,
cycl ic activationimplementation

bas ictotc,
bas ictoc ontrol

basic_fv
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� Generate a software
real-time architecture 
(in AADL)
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� Generate glue code 
to put everything 
together on a real-time
operating system
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MY-MODULE DEFINITIONS ::= BEGIN

MySequence ::= SEQUENCE{
field1 INTEGER (5..4294967295),
field2 INTEGER (5..4096) OPTIONAL,
field3 BOOLEAN ,
field4 MyChoice,
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•“The reception of the TC disabling the PCF ensures in any case the selection of the 
GNC as the command source ”

•“The PCF state of the automaton will be left at least at the expiration of the PCF timer”

•“There is no combination of input leading to a deadlock of the automaton”
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PolyORB-HI (ENST)
GnatForLeon (UPM)
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