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An On-The-Fly Testing Technique of Embedded Software
using Aspect Components

Jong-Phil Kim' - Jang-Eui Hong™

ABSTRACT

In spite of the various techniques on the testing of embedded software, operation failures of embedded systems such as robot or
satellite applications, are occurred frequently. The critical reason of these failures is due to the fact that software is embedded into a
target system with inherent faults. Therefore, in order to prevent the failure owing to such faults, it needs a technique to test the
embedded software which operates in real environment. In this paper, we propose a lesting technique, aspect-based On-the-Fly testing
that is to test the functionality and performance at real operation time. Our proposed technique gives some benefits of real test of
unexpected input conditions, prevention of software malfunction, and reusahility of aspect components for the testing.
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aspect SensorinputTest {
pointcut InputRange(int decidel) : Call(void
Sensor.ive(int decibel, int hertz):

before (int decibel) : InputRange (decibel) {
if ( decibel < 80 || decibel > 120 ) {
Logger.entry (‘input range is invalid'):
System.exit(0):
} else
Logger.entry (‘input range is valid");

}
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aspect TimeConstraintTest {
pointcut timeoutCheckl(int decibel) : call soundDirection(int decibel):
private Timer timer = new Timer():
long sTime, eTime, tTime:

beforelint decibel) : timeoutCheck(int decibel) {
sTime = timer.start():

after(int decibel) : timeoutCheck(int decibel) {
eTime = timer.stop():
String str = Integer.toString(eTime ~ sTime):
If { (eTime - sTime) > 1000 ) {
throw new illegalException(*Time is over):
LCD.drawString(“Actual Time:*+str, 0, 0):
LCD.drawString(*Result: invalid", 0, 3):
Systern.exit(0):
} else {
LCD.drawString(*Actual Time:"+str, 0, 0}
} LCD.drawString("Result : valid®, 0, 3)

(38 7) AlZE H2ke BIAESHE Aspect HEHE

aspect MemoryUsageTest {
pointcut availmemory() :
execution(string Controller.«{int decibel, int hertz):

around( ) © availmemory() {

Runtime runtime = Runtime.getRuntime():

String str = Integer.toString(runtime.freeMemaory()):

it (runtime.freeMemory() < 18900 ) {
Logger.entry ("Memory size is Low"):
LCD.drawString("Actual Memory Size:"+str, 0, 0):
LCD.drawString(*Result: invalid®, 0, 3):
System.exit(0):

else {
LCD.drawString("Actual Memory Size “+str, 0, 0):
LCD.drawString("Reault : valid®, 0. 3):
proceed():

}

}
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(E 1) 75 H2E 4 Zat
Input conditions
Test Module Test cases Expected results Actual results
decibel hertz
tl 98 1200 valid - turning turning
t2 8 1200 valid - turning turning
Sensarzvel) t3 67 1200 invalid - no change no change
t4 104 1200 valid - tuming turning
t5 71 1200 invalid - no change no change
PN === Prafiler - Toy Ectipse SOK
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<unknown>

wil CiWProgram FiesWavaWidkl 5.0_14Wbn Whavaw. exe (2007. 11, 28 23
<urknown>

| Wil CiWProgram Fles W lavaWidkl 5.0_14Whn'Whavaw.exe (2007, 11. 26 24
= [ curknown>

| i Ci¥Program FlesWlavaWidkl 5.0_14Whin Wisvaw.exe (2007, 11, 28 2hay |
=] o curknown > “ L
|8 C¥erogan e Wi Wi 5.0_1 WbeRien e (2107 1. 28 £ || i
| = iy ToyMachine [Profier]

|_ o C:WProgram FiesWavaWidhl 5.0_14Won Wiavaw.exs (2007, 11, 28 2

| 4] ToyMachine java 2 o
¥ package ac.kr.selab:

|# #import java.ic.BuffersdReadsr:]
| ~public class ToyMachine [

public Capsule capsule = new Capsule():
public B = new e
public Stage(] stage = new Stage[3]:

public ToyMachine ()

:m rofier] C: Wirograsm Fles

| |[Capsule complete.

(222 11) Eclipse Profileroll /8t H22| AF2et KIE

(B 2) H=2| AT HIAE 48 4T

Input conditions
Test Module Test cases Estimated Memory Actual Memory Expected results Actual results
decibel hertz

tl 87 1200 19900 32440 valid valid

t2 98 1200 19900 31244 valid valid
Controlles() 3 113 1200 19900 28046 valid valid

t4 65 1200 19900 14586 valid invalid

5 142 1200 19900 34228 valid valid
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