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SITAT: Simulation-based Interface Testing Automation Tool
for Robot Software Component
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Abstract: Robot software components can be categorized into two types; the pure S/W component and the H/W-related one.
Since interface testing of the robot software component is the labour-intensive and complicated work, an effective automated
testing tool is necessary. Especially it is difficult to test all types of H/W-related components because it is hard work to
prepare all H/'W modules related to them. This paper proposes a new simulation-based interface testing automation tool(SITAT)
which generates automatically test cases for interface testing of the robot software component and executes the interface test
with the generated test cases where the simulator is used for simulation of the activity of a H/W module instead of the real
H/W module. This paper verifies the effectiveness of the suggested SITAT with testing of the real H/W-related robot software

component.
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Table 2. Test case candidates of “getDistanceValue” interface.

R Slatnle o HIZE FAo|~
b E By T2} E s 7
Sik=] IndexOfSensor -1, 0, 5, 11
s}e}u]E NumOfSensor -1, 1,4, 7
AlEglo]A .
Ao] wehE #Distance -1.0, 0.5, 5.7, 11.5
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Table 3. Combination of test cases for “getDistanceValue”

interface.
. DR = SulEE
iL IndexOf | NumOfS | #Distanc | ZEEH= ¥HE
Sensor(I) | ensor(N) e(D) (I*N, D*I, N*D)
1 -1 -1 -1.0 2, 13, 17
2 -1 -1 0.5
3 -1 -1 5.7 2,7, 35
4 -1 -1 11.5 2, 12, 52
5 -1 1 -1.0 7, 13, 37
6 -1 1 0.5 7,2, 22
7 -1 1 5.7
8 -1 1 115 7, 12, 24
12 -1 4 11.5
13 -1 7 -1.0
17 0 -1 -1
22 0 1 0.5
24 0 1 11.5
27 0 5.7
30 0 7 0.5
35 5 -1 5.7
37 5 1 -1
42 5 4 0.5
48 5 7 11.5
52 11 -1 11.5
54 11 1 0.5
57 11 4 -1
63 11 7 5.7
64 11 7 11.5 63, 52, 48
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Fig. 4. Architecture of test application for interface test.
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void
IRTestDriver::runTest(const std::string tcFile, const std::string trFile)
{
/I Read test case file
TestSuiteRW *tcr = new
TestSuitetRW("TRSensor_IRServicelnterface TC", tcFile);
ter->openTS();

TestTimeUtil::init_timer(); //Init timer

int numOfTc = ter->getSizeOfTC();

for(int cntOfTc=0; cntOfTe< numOfTc; entOfTc++){
/I Type casting of test case value
struct testCaselnfo *tc = ter->getTestCase(cntOfTc);
ArgInfoList *argList = tc->pArgList;
string *strlndex = argList->getArgInfo(0)->value;
string *strNumOfSensor = argList->getArgInfo(1)->value;
string *strDistance = argList->getArgInfo(2)->value;
int intlndex = String2Integer(strindex->c_str());
int intNumOfSensor = String2Integer(strNumOfSensor->c_str());
double doubleDistance = String2Double(strDistance->c_str());

// moving a wall in the robot simuator
ObstacleControlComp->moveWall(doubleDistance);

// Invocation target test interface

double resTime = 0.0;

TestTimeUtil::start_timer(1);

double ret = IRSensorCompObj->getDistanceValue(intIndex,
intNumOfSensor);

resTime = TestTimeUtil::get_timer(1);

/I Comparing test result

string strResTime, strRet;

Double2String(ret, strRet);

Double2String(resTime, strResTime);

struct ER Info *erInfo = tc->pERList->getERInfo(0);

bool erValue =
String2Bool(erInfo->ERstrCandidates->getString(0)->c_str());

string pf = "FAIL";

iflerValue = ret) pf = "PASS";
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Fig. 7. C+t+ code of “getDistanceValue” interface test driver
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