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Abstract: With the development of the aviation industry, the complexity of the flight control software as well as
requirements of the reliability and the real-time performance become higher. In this paper, a special type of aging
defects which will affect the reliability and the real-time performance of software systems is investigated, due to the
reason that it will result in the slowly response. However, there is no effective method to address this type of defects
for flight control software. Inspired by that, a context based fault localization method is proposed in this paper. First
of all, the main loop of the flight control software is modelled as a task tree, then the repeated running processes of
the main loop can be considered as a task tree series. By utilizing Mann-Kendall Test, the time attribute of the central
node of the task tree is detected to find the suspicious task. Thereafter, according to the relationship among the task
tree series, suspicious tasks are selected to locate defects. The function of suspicious task is the location of the defect.
Finally, an experiment was implemented and results show that the proposed method can not only locate the defect, but

also give the call context.
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Fig.2 Procedures of the context based fault
localization method
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Tablel Function names and their number
1 G IR X G AR
% i
] PR A 7 ke
0 main 1 Copter::fast_loop
2 Copter::read_ AHRS 3 Copter::motors_output
4 AP_HAL::RCOutput::cork 5 AP_HAL::RCOutput::write
6 AP_HAL::RCOutput::push 7 Copter::read_inertia

8 Copter::check_ekf yaw_reset 9 Copter::update_flight mode

10 Copter::stabilize_run 11 Copter::up-
date_home_from EKF
12 Copter::up- 13 ges_check_input

date_land_and_crash_detectors

14 full_rate logging loop 15 dataflash_periodic

16 update_optical_flow 17 rc_loop

18 Copter::read_radio 19 AP_HAL::RClInput::new_input
20 AP_HAL::RClInput::read 21 update_thr_average

22 compass_accumulate 23 compass_cal_update

24 throttle_loop 25 update_GPS

26 AP_GPS::update 27 AP_HAL::UARTDriver::begin

28 AP_HAL::UARTDriver::begin 29 AP_HAL::UARTDriver::set_flo

w_control
30 run_nav_updates 31 barometer_accumulate
32 update_notify 33 AP_HAL::GPIO::usb_connecte
d
34 ges_send_deferred 35 ges_data_stream_send
36 update_mount 37 fifty_hz_logging_loop
38 Copter::Log_Sensor_Health 39 AP_HAL::GPIO::write

40 rpm_update 41 auto_disarm_check
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42 auto_trim 43 update_altitude

44 AP_Baro::update 45 ekf check

46 landinggear update 47 lost_vehicle_check

48 ten_hz _logging_loop 49 AP_HAL::RCOutput::read
50 read_receiver_rssi 51 epm_update

52 update_batt_compass 53 AP_BattMonitor::read

54 AP_HAL::Analogln::board_vol 55
tage voltage

56 AP_HAL::AnalogIn::power_st 57 read_aux_switches

atus_flags
58 arm_motors_check 59 frsky_telemetry_send
60 AP_HAL::RCInput::read 61 AP_HAL::RCInput::num_chan
nels
62 three_hz_loop 63 one_hz loop

64 AP_HAL::RCOutput::enable_c 65 ges_send_heartbeat

h

AP_HAL::Analogln::servorail

Table2 Results of the trend test
22 P

Pl o i e il L PV IR TEE T2 I SR R UEEE S P A
Copter::read AHRS no trend 2.00561859831¢-06
Copter::motors_output increasing 0.0
AP_HAL::RCOutput::cork no trend 0.57086923687
AP_HAL::RCOutput::write no trend 0.382142690614
AP_HAL::RCOutput::push no trend 0.447584404251
Copter::read_inertia no trend 0.0246549490797
Copter::check_ekf yaw_reset no trend 0.976207573973
Copter::update_flight mode no trend 0.0429176018518
Copter::stabilize_run no trend 0.530130204928
Copter::update_home_from_ EKF no trend 0.864387150582
Copter::up- no trend 0.96668459171

date_land_and_crash_detectors

ges_check_input no trend 0.611479982466
full_rate_logging loop no trend 0.399484796904
dataflash_periodic no trend 0.16364779152
Copter::read_radio no trend 0.0743642010545
AP_HAL::RCInput::new_input no trend 0.333228305536
AP_HAL::RClInput::read no trend 0.79361407775
update_thr_average no trend 0.22620129573
compass_accumulate no trend 0.000747078053683
throttle_loop no trend 0.538252657989
AP_GPS::update no trend 0.473831827291

run_nav_updates no trend 0.413826800767
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barometer_accumulate no trend 0.388885411808
AP_HAL::GPIO::write no trend 0.622742425685
ges_send_deferred no trend 0.364916395192
ges_data_stream_send no trend 0.547644567011
update_mount no trend 0.102947339387
fifty_hz logging_loop no trend 0.837092018383
Copter::fast_loop increasing 0.0
AP_HAL::RCOutput::read no trend 0.945722576753
AP_HAL::RCInput::read no trend 0.913776410495
Copter::Log_Sensor_Health no trend 0.0472994278222
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