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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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Fig. 1. Testing Tools System Architecture
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<testDriver=
<tast id="add >
<declaration>
<HCDATA]
int x, 'y, rval add,
ii=
«/declaration>
<glament>
=var name="x"init="3" />
<varnames="y iniks 4"
<yar name="val add inis"T" =
<gxecution®
<HCDATAL
rval_add = addlx, vi
I
wfaxecutions
<felemants
<flest>
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<runTestid="add" /> CEas
<frun> 5 L
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Fig. 3. Test Script Example
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Fig. 4. Test Script Generator
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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:
)
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Table 2. Algorithm for Test Script Generate

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



XML H2E A

Edo] @9 HAE &F 21

startTestDriver(}:
if(n.globalDeclaration | =

//{testDriver) B2 Az
null}{
startGlobalDeclaration() :
// {globalDeclaration) 1 A1=F
makePCDATA(n.globalDeclaration) ;
// lib 2z& &4 A
endGlobalDeclaration():)
for(int i = 07 i { n.testCases.size(): i+ +){
n.testCases.elementAt (i) .accept (this):
// test case M3}
for(int i=0: { { n.testCaseNodes.size(): i++){
startRun():  //Crun) B2 A1#:
n.testCaseNodes.elementAt (i) . accept(this):
// test path 3
endRun(}:}
endTestDriver():}
protected void visit(TestCaseNode n} {
if(n.condition == null}{
startTest(n.name):// <{test) B2 A1%3} &
for(int i=0: i { n.childNodes.size(): i ++){
n.childNodes.elementAt (i) .accept (this) :}
telsel
startIf(n.name):// <f) #l1 A%
startThen():// <{then) Bl71 A)Z
n.successChildNode.accept (this):
endThen():
startElse():// <else) B47L A%}
n.failChildNode.accept (this)
endElse():
endIf():}}
protected void visit(TestCase n) {
startTest(n.id):// (test) ®Azz A&
startElement():// <(element) Bl1 AJ%
for(int i = 0: i ¢ n.varVector.size(); i++){
n.varVector.elementAt (i) .accept(this):}
startExecution():// (execution) B2 A2}
makePCDATA(n.execution):// A3 &z 44
endExecution():
endElement():
endTest():}
protected void visit(TestVar n) {
/) Avary Bl A%
if(ninit != null){
makeAttribute(“Init”, n.init):// init &4 44}
if(node.ev = null){
makeAttribute("ev’, n.ev):// ev &4 A}
makeAttribute("name”,

startVar()

n.name):}}
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Table 3. Testing Environment

Intel Pentium 4
Microsoft Windows XP
J2SDK 5.0

Eclipse 3.1 Platform
Samsung S3C2440A (ARMS core)
MDS(it) HRP-SC2440 (REBIS)

Linux (kernel version 2.4.18)

GNU  Cross Chain

Cygwin

- GN\U C Conrpiler (
ARM

| —Id, as, ar, objdump, objcopy
- C Library (libc)

Tool for

oce) Vv2.95 for
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Table 4. Testing Example

1 /* file name : main.c */
2

3 #include (stdio.h)

4 #include (string.h)

5 struct person_struct{

6 int age’

7 char name(10]:

8 b

9 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){

return x + v

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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Fig. 7. Testing Result Script Schema

8| 8. HIAE ZH=2of mE Zn} sjol
Fig. 8. Result Screen on Testing Path

a8 77 117 89 A= HAE FRA BE HAE 2
B2 9 P2 BF), % o] A Edle G
ZAFE ¥ 4 gt HAEES Aske il 237
EdA 4T o4 Ao Y AAE vm 2HE &
T3, O 9= HAEd g A ZHE HolE FHE
Agse H2E A7 o},

13l 9. HIAE A sloi(EolE)
Fig. 9. Testing Result Screen(Table)



o] WY Alxw] AZEC @Y HAE =7 23

lo

Ik H2E Aike AP

DL
re
fm
KCH
fo
o,
o
i
il
2
K
ol
=

E5 A Aolx
Table 5. Testing Case
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