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Object-Oriented Software Regression Testing
by Class Node Analysis

Young-Hee Kwon'-Len-Ge Li'"- Yeon-Seol Koo'

ABSTRACT

In this paper, we propose an improved regression testing method, which use method as the basic unit of changing.
The testing method consists of three steps. We represent the relationship of classes using the notation of UML(Unified
Modeling Language), find the nodes of the modified methods and affected methods by node analysis, and then select
changed test cases from the original test cases. The proposed object-oriented regression testing method can reduce the
number of test cases, testing time and cost through reuse of test cases.
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const int MAXLIST=10:

class list MI16 int fist:putiten(int item, int loc)
{
int *list; P17 ift0<=loc && loc<maxentries)
int numentrics: S18 { tistfloc]=item:
int maxentries, 519 return 0; }
public else
Ml list(int n=MAXLIST) S0 return -1;
2 {list=new int[n]; }
3 maxentries=n;
84 numentries=0:};
M5 “Tist()
S6 {delete list;}:
M7 int getnumentries{) M21 int list::getitem{int&: item, int loc)
S8 {return numentries;); {
M3 int getmaxentries() P2 if (0<=loc<maxentries)
S1C {return maxentries;); 23 { item=list(loc]:
int serach(); S24 return 0}
void print(): clse
int putitemint, int); $25 retumn -1;
int getitem (int&, int): !
M1 void setnumlint n)
St2 {numentries=n;};
M3 void incnum();
P14 {iftnumentries<maxentries)
S15 ++numentries; };

}

M31 int list:serach(int& loc, int item)
M26 void list:print() {
{

x4 loc=0;
so7 int i=0; PX while(loc<numentrics)
P28 while{i<numentries) P34 { if(listlloc)==item
1829 {eount<<list(i]<<"\n" S35 return 0:
$30 ) else
} S% ++loc; )
S37 return -k

}

2 2= M0 QS A Xig 2ZE0] 2 HIAE 3525

A

Liste 29 Sdzeld, o2 delel $A4% list(,
“list(), search(), print(), getmaxentries(), getnumentries(),
putitem(), getitem(), incnum(), setnum()¥ Z& 107§
o vlizz FAHEG (29 29 (28 3) Listol
3t Z2A A FHs E Yot} YA A S
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(3% 3) Listo] chst Saljx o Tpji=

Stack-> List®] st¢l S22, Liste 4% Alax=
¢l incnum(), getnumentries(), search(), putitem(), ge-
titem(), setnum(O& &2, WA= print)E AR
sdRA2n, WA= pop(), pushOE A2 F7lstsh
(198 4)= Stackel ik ZZA|Ao|ir, Stack¥} List
o dg FHs dEaYgTE (a7 59 2k

class stack: public list M57  void stack::print()
{
int top: 558 int i=top-{;
public 559 int item;
M40 stack(int n): P60 while (i>=0)
sS4 list[n]: S61 { getitem(item,);
S42 {top=0:}: S62 count<<item<<"\n";
MA3  “stack(): S63 -5 )
544 “list(); else
S45 {top=0:}; S64 retumn -1;
int push (int item): }
int pop(int& item):
void print();
M46  int stack:poplint&, item) M5! int stackspushiint item)
P47 { if(top>0) S52 int max=getmaxentries();
S48 {getitem(item, --top) $53 if(top<max)
49 retun 0} S54 { putitem(item, top++);
else $55 return 0; }
S50 return -1; else
S5 retun -1;

(38 2) List Z2AIN

(32! 4) Stack ZEA|X
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(22! 5) Stackzt Listoll CHEH Sz 2|F 2=

Queuet: Liste] 319 FH2=, Listd 4§ w4z
¢l incnum(), getnumentries(), search(), putitem(), ge-

titem(), setnum()E & A= print()E AR

class queue © public list Ma4 void queue::print()
int front, rear; 885 int i=rear-front;
public S86  int item;
MBS queue(int n); P87 while (i>0)
66 listtn: 588 {getitem(item,);
S67 {front=0; S89 count<<item<<"n’;
S68 rear=0;} S0 i}
MBI “queue(). else
S710 “list(): S9t retum -1
ST1 {front=0; }
S72 rear=0;};
int addg (int item):
int deleteq(int& item);
void print(};

M73 int queuedeleteq(int&, item) M78 int queueraddqg(int item)
{ {

P74 if (front = rear) S79 int max=getmaxentries();v
S75 {getitem(item, front++): P80 if((rear-front)<max}
S76 retum 0;} S81 { putitem(item, rear++);
else S return 0:}
ST return -1; else
} S8 return -1:

)
(32! 6) Queue Z2A|X
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algorithm  SelectClassTests(C, C, L, L\TE T
input  C, C" a class and its modified version
L, L label in C and C'
T+ a test set used previously to test C
PubM, PubM" list of public methods in C, and C'

output T' : the subset of T selected for use in regression testing C'

begin SelectClassTests
G=Construct CDGIC, PubM}
G'=Construct CDG(C', PubM) )
for each node n in G and G' do mark n "not-visited”
for each new or modified or deleted node n in state do
(Dmark nodes containing used reached by that node “affected”
T=
let Groor and Groor be the root nodes of G and G, respectively
for each successor node N of G do
if a successor node N' of G' is not equivalent to N then
T =T U Nhistory
if any node N is affected by the N' then
T =T U N"history
else
T =T U Compare(N, N
end SelectClassTests

(38 8) si7 HAE LR2IE
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List M16 T M16, P17, R3

T2 M16, P17, R2

M21 T3 M21, P22, RS
T4 M21, P2, R4

M26 T5 M26, P28, R6

M3t T6 M31, R7. P33 R9
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