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A Software Unit Testing Tool based on The XML Test
Script for Embedded Systems
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Abstract

According to increasing requirments in embedded systems, embedded software has been more
complicated then before. a software developer is required to test her/his software to make a efficient
embedded system software in both time and space. This paper suggests a testing tool with which a
software developer can easily test the embedded system software in cross—development environments. The
suggested tool is designed based on host/target architecture, to provide an intuitive test environment in
which a test case can be executed in a target board. The tool uses an XML-based test script to generate
an appropriate test case. It includes a tree-based test script editor with which a developer can easily
make a test case. Therefore, with the suggested tool, a develop can put down a burden on an software

testing and get more productivity in software development related on embedded system.
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<testDriver= WI_
<test id="add"> D
<declaration> ==
<I[CDATA[
int %, y, rval_add;
1=
</declaration>
<glement=
<var name="x" init="3" />
<var name="y" init="4" />
<var name="rval_add" init="7" />
<execution=
<|[CDATA[
rval_add = addi(x, v}
1=
</execution>
<felement>
</tast>
<run= |
<runTest id="add" /> HAE
<irun=> ol
<ftestDriver> il—
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Fig 3. Test Script Example
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Build the test routine

kel
=@ pass
[£] int fileread(char~ dest, FILE~ file)
= -8 fail
. Y 4
[ void set_person(person_t= person| | rot_add 7
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Fig 5. GUI for Test Script Edit
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Table 1. Data Structure for User Input

class TestCaseRootNode {
String globalDeclaration:
Vector(TestCase) testCases:
Vector(TestCaseNode) testCaseNodes:
}
class TestCaseNode {
String name;
Vector(TestCaseNode) childNodes:
String condition;
TestCaseNode successChildNode:
TestCaseNode failChildNode:
}
class TestCase {
String id;
Vector(TestVar) varVector:
String execution;
}
class TestVar {
String name = null:
String init = null:
String ev = null;

}

E 12 ABHez AP HAE Alo|xo] 2R R0
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ARl 9lom TestCaseRootNode E#A7F FEN-EO]
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Table 2. Algorithm for Test Script Generate

class GenTestScriptVisitor extends Visitor {
public void visit(TestCaseRootNode n) {
makeHead():
// xml version® DOCTYPES %9]



XML HAE AEHE 7]dte] Y43 A|2d AZEYo] &9 HAE &7 2]
startTestDriver(): //testDriver) Bl A2 H 3. HAE 24
if(n.globalDeclaration != null){ Table 3. Testing Environment
startGlobalDeclaration() :
// {globalDeclaration) Bl A2 Eie AlS Fx| & AzEg)o]
makePCDATA (n.global Declaration) : MM Intel Pentium 4
[/ lib Fzst T A
= [=] = H
endGlobal Declaration ):) sae | YA | Microsoft Windows XP
for(int i = 0: i { n.testCases.size(): i++){ (Host) JHdedo) | J2SDK 5.0
n.testCases.elementAt (i) .accept (this) ; — )
// test case Z4) JWERE | Eclipse 3.1 Platform
for(int i=0: i { n.testCaseNodes.size(): i++){ Z2MM | Samsung S3C2440A (ARM9 core)
startRun(): //{run) Bl A2t E}l -
AA i |
n.testCaseNodes.elementAt (i) .accept (this) ; (Target) =g MDSGE) HRP-SC2440 (REBIS)
// test path 2 2HA® | Linux (kernel version 2.4.18)
endRun():} ) GNU Cross Tool Chain for
endTestDriver(): ;
- Cygwin
protected void visit(TestCaseNode n) { WA I = - GNU C Corrpiler (goc) v2.95 for
if(n.condition == null){ (Cross Tool ARV
startTest(n.name):// (test) =L Al%3} & Chain) ~1d. as. ar, objdump, obicopy
for(int 1=0: i ¢ n.childNodes.size(): i ++){ . ;
- C Library (libc)
n.childNodes.elementAt(i).accept (this) :}
Jelse(
startIf(n.name):// <f) Bl7L A%} _ Lo NN - I S
startThen():// (then) B2 A% 37 2E NS 242 WS AlzEe tiEAQ]l ARM
n.successChildNode. accept (this) ; }\]___E‘i:]jq. %]}ﬂ-;ﬁ]?‘ STAE ;§j__7gc‘al %]_E—?— 5\_}730];}. 51‘::1. =
endThen():
a0 2 Aleslo] =0 o]AAL Zhi =
startElse():// else) Bl A2} 23 dolm ApkS AHSte] E2 o8 et E 4
n.failChildNode. accept (this): = dAR HolE HAE Ui} Ztolt}

endElse():
endIf():}}
protected void visit(TestCase n) {
startTest(n.id):// <(test) Bl=L A%
startElement():// <{element) €l=L A1Z}
for(int i = 0: i { n.varVector.size(): i++){
n.varVector.elementAt(i).accept (this) :}
startExecution():// {execution) Bl A%
makePCDATA(n.execution):// A8 &2 A4
endExecution()
endElement ()
endTest ()}
protected void visit(TestVar n) {
startVar():// (var) Bi2 A2
if(n.init !'= null){
makeAttribute("init”, n.init):// init £4 44}
if(node.ev !'= null) {
makeAttribute("ev’, n.ev):// ev $4 A4}

makeAttribute('name”, n.name):}}

)

T
oo
ox

HAE 3

Iv. ®|etsts =& 0|88t =
o3
4]
1

Tk &

¥ 4. EAE A A=
Table 4. Testing Example

1 /* file name : main.c */
2
3 #include (stdio.h)
4 #include (string.h)
struct person_struct {

int age:

char name(10]:
}s
typedef struct person_struct person_t:
10 int add(int x, int y){
11
12}
13 void set person(person_t* person, int age, char® name){
14
15
16 }
17 int fileread(char* name, FILE* file) {

© 00 -3 o Ot

return X + y:

person-yage = age;
strcopy(person-)name, name):

18 char buffer(80):

19 while(1) {

20 if(fgets(buffer,80.file) = =null)
21 break:

22 strcat(dest, buffer):

23 return 0:

24 }

25}
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~Build the test routine
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Add Remove

¥ Make subroutines
initial value | expected value
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1B pass
[&] int fileread(char= dest, FILE= filg]
=8 fail

[E] void set_person{person_t= pers

=
3 Jyou want 1o make a stub, clok he nest butt

.‘.I—I 8
' 0

< Back | Next >
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Fig 6. Test Script Editor
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