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

+
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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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Fig. 1. Testing Set-up for Open System
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Table 1. Components of the Implemented Test Case Generator

Part Model
Intel Core i7
CPU (Sandy Bridge Architecture)
RAM Samsung 2GB x2
HDD WD 1TB
Ethernet Intel PRO/100+
0S NI Labview Real-time OS 12.0
. NI PCI-MIO-16E-4,
DAQ Card NI PCI-8430
SUT MTRONIX MK-Al
TLE
(4 BA 28] MTS-R350se

42 29| OlAlY Al2HZ 0|83 M3 EHAE FHolx AE
H2Esaud s SUTE 29 vabe Azgos A

BA2ES RES} ARAAME dAcste Bl 450

Table 25 A& H2E Ao~ WA g3t mdg
DE(Altitude)ol w2 EE F5 &3 ZH(Motor Output)<
Ueldth Fig. 9% Table 29 #S 783 2do|t)

Table 2. Motor Output to Altitude

Altitude Motor Output
400 - 5,000 Motor_Stagel
5,000 - 9,000 Motor_Stage2
9,000 - 18,000 Motor_Stage3

18,000 - 30,000 Motor_Stage4
30,000 ©]%+ Motor_Stageb

A H2E Aolx HAS Al E WA H2E AjxE
¥ SUT 28)3 BE 9=9s v7] 93 st=do] o]
o]FojA ok &l 1 A, stEdo] NEE HAE Ao|x
AR ZARENA HAE JHo g AR W] sl
of gttt Fig. 72 & AdolA AMgEst ERE T w0
t} “Name”& WEmoln “Scope’l A “SYSTEM_INPUT
_DATA’= SUT ¢¥elH, “SYSTEM_OUTPUT_DATA”
= SUT &Yo|t}l. “Variable ID"E HIZE Fojx A4 =
HEo] AsoR A UF WM IDe|t,

z7] H2E Ao| A3l v EHAE Ao|xel 27| ¥
W ogtow ooz gy EAE Ao A(Fig. 1002 SUTE
&8t 1 o]FREE EHO I =w(MT_MotorFeedback)
S 2d(Fig. 9)& ol Table 20 th$-%= Motor_Outputs
ANZE ZA0) 2 HAE AU S A7 HAES
Z18) it

Fig. 7914 H+
18709 9 2 =¥ g
Aol g WHEE 37jolth o]EL HE
12 ‘SysIn_MotorControl, %E7} 5 %
yl=wslE= ‘MT MotorFeedback’, 3= zks md
T 2l g o' 1% AN dugEs AgAA A

Al A% ‘Present_Altitude’ @]t}h. ©]E F*Sysln_MotorControl’

0 B
U o

(

< ‘Present_Altitude™ s #==3to] SUT Wl¢] 2H Alo] &ilg]
FollA Al kel gt 9 Alojalr] s Ad HZE F)
ol = A RE YFHo| Hr} =, ‘Sysln_MotorControl’
o Aol QEoR BAse R WS ol oA A
Aol 9 g 2F A vik AL AskE Wl 9 A
el W o]fle] WME e HEWOoR AFAFEA BFo
2, AN A8 e e,
A B C

1 |Name Scope Variable_ID

2 |SysIn_SW1 SYSTEM_INPUT DATA 16777216

3 |SysIn_SW2 SYSTEM_INPUT DATA 16777217

4 |SysOut_Motor SYSTEM_OUTPUT_DATA 16777218

5 |SysQut LED SYSTEM_OUTPUT_DATA 16777219

6 | Sysin_AccelerateSensor SYSTEM_INPUT_DATA 16777220

7 | SysIn_FiberSensor SYSTEM_INPUT_DATA 16777221

8 _|SysIn_AltitndeSensar SYSTEM IMPIIT DATA 16777222

9 |Sys]n_MotorControI SYSTEM_INPUT_DATA 167?7223|

10 _AccelerateSensor | il

11 |MT_MotorFeedback SYSTEM_OUTPUT_DATA 167?7225|

12 (MT_AltitudeSensor SYSTEM_OUTPUT_DATA 16777226
13 [MT_UltrasonicSensor SYSTEM_OUTPUT_DATA 16777227
14 |SysOut_AccelerateSensor ~ SYSTEM_OUTPUT_DATA 16777228
15 |SysQut_Ultrasonic SYSTEM_OUTPUT_DATA 16777229
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. 1. Variable Name and 1D



Fig. 8. The Implemented Testing System
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== 2E g HZE Ao|arh A E ] MotorStage' 7}
Asteol7be RS HolFa vt

Fig. 1014 ‘SysIn_MotorControl'> H|2 & HXAE 7o)X
o] Ygo = Qrtslof sh= ghelal Fig. 119 ‘SysIn_Motor
Control'& A A H2E Ao|~Z A7k An & u
it} Bl2E7 A12kE ™ Fig. 102] ‘SysIn_MotorControl’ €]
0.1, 0.1, 0.1, 02, 0.3 o2 ®Ql Alz=ele] g a1, 9J¥
o w& ®E¢ = Zho] Fig. 99 ‘MT_MotorFeedback’
o YeHrh(E e e gk AA SUTY &ag] sl
mE Folmg Zdulba girEdAME & 4 gith 9g€d
vz ghe wd(Fig. 9)ol weld A HAE Aojxrt A
AE 3 Fig. 119 ‘SysIn_MotorControl'?] 0.2, 0.2, 0.2, 0.3,
04, 04 «o = AT

l [TM_Before_change_gear>=50&& ..

/Altitude_of_Time
en:

\ Present_Altitude>=400&&. .

‘/—M 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 1 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
02 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

£ Present_Altitude®] #(B|2=E A8 F z
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