KIPS Tr. Software and Data Eng. TS TS HIAE AIO|A MA AIAE 2R 361

Vol.6, No.7 pp.361~370 pISSN: 2287-5905

Architecture for Simulink/Stateflow Model Based Test Case
Generation Considering Feedback

+

WooWon Choi" - Kihyun Chung™ - Kyunghee Choi"™

ABSTRACT

This paper proposes the architecture of test case generator that can generate test cases, considering feedback signals from subsystems
controlled by an embedded system. In general, a closed system decides the next test input to its subsystem under its control referencing
feedback signals from its subsystem. In such systems, it is hard to use the typical test cases generated without referencing feedback. The
architecture proposed in this paper re-produces test cases in real time using feedback signals. The architecture is implemented and its
effectiveness is verified through experimenting a demo system.
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Table 1. Components of the Implemented Test Case Generator

Part Model
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1 |Name Scope Variable_ID

2 |SysIn_SW1 SYSTEM_INPUT_DATA 16777216

3 |SysIn_SW2 SYSTEM_INPUT_DATA 16777217

4 |SysQut_Motor SYSTEM_OUTPUT DATA 16777218

5 |SysOut_LED SYSTEM_OUTPUT DATA 16777219

6 | Sysin_AccelerateSensor SYSTEM_INPUT_DATA 16777220
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16 |In_AltitudeSensor SYSTEM_INPUT_DATA 16777230
17 |Motor_Stage SYSTEM_OUTPUT_DATA 16777231
18 |Present_AIt'|tude SYSTEM_OUTPUT_DATA 167?7232|
19 (Test_Start SYSTEM_OUTPUT_DATA 16777233

Fig. 7. Variable Name and 1D



Fig. 8. The Implemented Testing System
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Motor_Stage2 = 0.3; Motor_Stage3 = 0.4;
Motor_Stage4 = 0.5; Motor_Stageb = 0.6;
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(MT_MotorFeedback) 2.2 ths 2E 918 7HSysIn_MotorControl)
& AAbete 7 mdo]™ MatlabAte] Simulink/Stateflow
[20]5 o] &3lo] REY AT

48 Azt= NIAFS Labviewol A x 3k TDMS 3L &
gi[21]e] 22 71EHAch Fig. 112 H2EZ T8 @ &
°] TDMS =4 JFefe] 21 3dS A4l Fei= e o
&o|t}. ‘Present Altitude’ 2} ‘MT_MotorFeedback’oll wz} 343
e BE 489 H2E Ae|x7t A E o] MotorStage' 7}
Asteol7be B S HolFa vt

Fig. 1014 ‘SysIn_MotorControl'> H|2 3 HXZE 7o)X
o] Ydgo=R Qrtslor sh= ghela Fig. 119 ‘SysIn_Motor
Control'& A A H2E Ao|~Z A7k AR s u
et} Bl2E7F A12kE ™ Fig. 109] ‘SysIn_MotorControl’ €]
0.1, 01, 01, 0.2, 03 £o.2 HQl Al=dd] 4= FH3 Je
o] W& e dewl Zo] Fig. 99 ‘MT_MotorFeedback’
o YHHrh(RE e e gk AA SUTY &ag]sol
mE Folmg Zduls giEdAME & 4 gith 94
e gk REl(Fig. 9)o webs] A& g AE Aolx7t A
AE 3 Fig. 119 ‘SysIn_MotorControl'?] 0.2, 0.2, 0.2, 0.3,
04, 04 =07 YA A}

l [TM_Before_change_gear>=50&& ..

/Altitude_of_Time
en:

\ Present_Altitude>=400&&. .

r/—I‘JI otor_Stage 1

fresent_AItitude<5000]

TM_Before_change_gear =1, |=
Motor_Stage = Motor_Stage(;

i
[TM_Before change_gear>=50&&. ..
Present_Altitude==5000&& ..

= en : Motor_Stage = Motor_Stage1J

qliE nPresent_AItitude<9[]DD]

TM_Before_change_gear =
=TM_Before_change_gear+1;

Present_Altitude
= Present_Altitude

4 Motor_Stage 2
en - Motor_Stage = Motor_Stage?;

[TM_Before change_gear>=50&%&...
Present_Altitude==9000&%&...
_Eresent_AItitude<1 8000]

+ MT_MotorFeedback;

Motor_Stage_3
en : Motor_Stage = Motor_Stage3;

\

[TM_Before change_gear>=50&&. ..
Present_Altitude==18000&& .

Motor_Stage 4
en : Motor_Stage =Motor_Stage4;

Present_Altitude=30000]
=+

i=F

en : Motor_Stage = Motor_Stage5

- v

[TM_Before_change_gear==50&&. ..
Present_Altitude>=30000] D( Motor_Stage 5 j

Fig. 9. Model for Calculating 'Sysin__MotorControl” Referencing 'Present Altitude’
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SysIn_MotorControl Sysln_ SW1 SysIn_ SW2 SysIn_FiberSensor

01 0 0 01
01 0 il 0.15
01 1 0 0.3
02 0 0 01
0.3 0 0 0.25
03 1 0 0.2
0.3 0 0 01
04 0 0 01
04 0 0 0.2
0.5 0 0 01

Fig. 10. Static Test Script

SysIn_MotorControl Present Altitude SysIn SW1 Sysn SW2 SysIn_FiberSensor

02 1324 0 0 01
02 2806 0 1 0.15
0.2 4366 1 0 03
03 7761 0 0 01
04 10243 0 0 0.25
04 13275 il 0 02
04 16475 0 0 01
05 22975 0 0 01
05 26783 0 0 0.2
06 30704 0 0 01

Fig. 11. Test Output Log
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Table 3. Static and Run-Time Test Cases

Static test case Run-time test case
(Fig. 10. SysIn_MotorControl) | (Fig. 11. SysIn_MotorControl)
0.1 02
0.1 0.2
0.1 0.2
0.2 0.3
0.3 0.4
0.3 0.4
0.3 0.4
0.4 0.5
0.4 05
05 0.6
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