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Failure Analysis of Aircraft Software Test Cases from
a Perspective of Requirements Traceability

Sung-Sub Kim' - Hee-Tae Cho™ - Seonah Lee™"

ABSTRACT

As the proportion and complexity of software embedded in aircraft increase, risk factors such as mission failure, function failure and
performance failure due to software errors also increase. In the mission-critical software systems such as aircraft software, managing
requirement traceability is essential to maintain the software systems with minimal period and cost. However, the development company
is not accurately complying with the guideline for managing requirement traceability due to various reasons such as development cost
and schedule. Therefore, it is not easy to systematically establish and maintain requirement traceability. In the paper, we analyze actual
test cases of aviation software systems from the viewpoint of requirements traceability in order to learn if there are failure cases of test
cases due to the absence of systematic traceability management activities. We also check the risks associated with the failure cases according
to the type and severity of the cases. As a result of analyzing a total of 7 aircraft-mounted software, failure cases could be divided into
three types: omission of requirements, lack of connection between requirements and test procedures, and omission of test procedures.
There were a total of 18 failure cases, 6 for each type. The numbers of high, middle and low risks were 1, 13 and 4, respectively, where

the number of middle risks is largest.
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Table 1. Information of Analysis Target

Index| Content | SRS | SDD | STD | SLOC Cojif:ny
A |Electricity| 90 | 250 | 160 | 11,000 | S/M
B Avionics 40 80 90 5,000 H
C Avionics 160 620 1,000 | 46,000 H
D Fuel 160 | 180 | 300 | 20,000 H
E | Cockpit | 40 | 70 | 120 | 5000 | S/M
po[Secondary) oy gy | 1000 | 80,000 H

Power
G | Avionics 30 70 90 1,700 S/M
Sum 680 | 2,120 | 2,760 | 168,700
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Fig. 2. Analysis Method in Terms of Traceability between
Requirements and Test Cases
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Table 2. Example of Writing Test Input on STD
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Table 3. Example of Writing Expected Results on STD
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Metrics Report
Configuration Data

Environmant Mama: DSP_RALT
Date of Report Creation: 25 OCT 2018

Time of Report Creation; 14351 PM

Metrics

Unit Subprogram Complaxity Stataments

Bito Crsareate_Check 2 778(87T%)
RS422_Check 3 153718 (86%)
ADC_Chaak 2 374 (TE%)
Mamary_Check 2 374 (75%)
ROM_Chack 2 576 (83%)
Power_Cheak 2 374(7T5%)
Bit_Fpga_m 2 374 (7T5%)
Alow_nitiate & 187 18 (100%)
Ibit_mode 1 474 (100%)
Tiéi_Mode_ibit 4 779 (TT%)
Pbit 1171 (100%)
Standby_Cit 4 578 (8I%)
Standby_mode 1 878 (100%)
Transmitier_inhibit_Standby 5 20/ 20 {(100%:)
Tranamitter_Standby_Recover 2 8/6(100%)
Transmitter_inhibit_Nomal 3 18/ 18 (100%)
TRX_Power_Chack & 107 12 (B3%)
DSP_Loop_check 3 25/ 25 (100%)
Trx_loop_Check 3 31/ 31 (100%)

TOTALS id B4 188/ 203 {D2%)

com_15538 e RALT_CONTROL_WORD 1171 (100%)
RALT_MODE_WORD 12732 (100%)
RALT_MODE_WORD_ALTITUDE_LOW 2 8/8{(100%)
RALT_MODE_ALTITUDE_VALID 3 878 (100%)
RALT_MODE_ALTITUDE_RATE_VALID 3 878 (100%)
ALTITUDE_AID_VALUE 1171 (100%)
Rall (uil AW Rata 11711100

Fig. 4. Example Code Coverage Results Using Test Tools
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Table 4. Battery Discharge Control Function Requirement
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Table 5. Test Input on STD in the Battery Discharge Control
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Table 6. Expected Results on STD in the Battery
Discharge Control
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