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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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Structure
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(J% 1) Data Structureol| CHEF 4% A T2i=

const int MAXLIST=10
class list M8 int list::putiten(int item, int loc)
{ {
int *list; P17 if0<=loc && loc<maxentries)
int numentries; S18 { tistlloc]=item;
int maxentries; S19 return 0; }
mublic else
Mt listlint n"MAXLIST) 820 return -k
2 {list=new int{n]; )
S3 maxentries=n;
S4 numentries=0;};
M5 “Tist()
$6 {delete list:)s
M7 int getnumentries() M21 int list:getitem(int& item, int foc)
S8 {retum numentries:); {
L] int getmaxentries() P2 if (0<=loc<maxentries)
SiC {return maxentries;); S3 { item=list{loc};
int serach(); S24 return 0; )
void print(); else
int putitem(int, int): 5% return -1
int getitem (int&, int); }
M1 void setnum(int n)
st2 {tnumentries=n;};
M3 vaid incrum();
P14 {iftnumentries<saxentries)
815 ++numenties.};
}
M3 int list:serach(int& loc, int item)
M26 vaid listiprint() {
{ SR locsl;
7 int i=0; %< while(loc <numentries}
P28 while(i<numentries) Py { iftiistliocl==item
1829 {eount <<listlil<<"n"; B return 0
S +4; ) else
} S¥% ~+loc; )
Sy ) retum -1;

(28! 2) List Z2AIX
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Listz= A9 8dizols, o2 dole} $A43} list(),
“list(), search(), print(), getmaxentries(), getnumentries(),
putitern(), getitem(), incnum(), setnum()® ZF& 1074
o WA= FAES (18 2% (2¥ 3L Listol
e Z2AA Fex oE oty aPToN S
T #34¢ Jehilz, Pie 24 vedch £, 9L
2] @E-(assignment), Y/ZHE, U VAR, 528
e EAE BENE =58 Y Ao 24 23
& 1A YehlE 99 xElregion node)E, HAF
482 F A9 2AE Yelle 28 x:E(predicate
node)&, ALY L & exit) & YEhdth
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Stack® List9] 391 €422, Listel 4% mac=
2l incnum(), getnumentries(), search(), putitem(), ge-
titem(), setnum(}& A&, Wi print()E Q9
89er, W4iE pop(), pushOE ME Frlsigct
(29 49t Stackol @ T2 A Aoli, Stacksh List
o ¥ Zd2 dEaZE (29 59 gk

class stack: public list MS7  void stackiprint()
{ {
int top; S58 int i=top-1;
public S5 int item:
M40 stack(int n) P60 while (i>=0)
S41 fistln)s 61 { getitemfiten);
S {top=0:}; S62 count<<item<<"\n";
M3 “stack(: 563 -5}
54 “list(s else
S45 {top=0;1: S64 retum -1
int push (int item): }
int poplint item):
void print();
}
M6 it stack:'poplintd, item) M1 ‘int stack::push(int item)
P47 { ifitop>0) $82  int max=getmaxentries();
S48 {getitem(item, --top); 853 if(top<max)
S48 return 0} S54 { putitem{item, top++);
else 855 return 0; }
return -1 else
} 856 retum -1
!

(718 4) Stack ZZA|X
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(8l 5) Stack®} Listoll cHSt @ela 2| =

Queuet Listd] 3¢ Fd42, Listd 4% Wiz

¢l incnum(), getnumentries(), search(), putitem(), ge- .

titem(), setnum()& A&, 2% print() & AA

((:IESS queue © public hist MB4 Ymd queveprint()
int front, rear. S85  int i=rear-front;
i SB  int item;
ME5 queueint n); P87 while (D0)
866 listlnk; S8 {getitem(item,);
S&7 {front={; S50 count<<item<<"n";
S63 rear=0;} 5% =i}
M9 “queue(): else
ST6 list(; Sot retum -1;
Sn {front=0; }
s rear=0;};
int addq (int item)
int deleteq(int& item)
void print();

MI3  int queverdeleteqlint, item) | M7B int queueaddq(int item)
{ {

P74 if (front 1= rear) s int max=getmaxentries():v
S75 {getitem{item, front++); P if{(rear-front)<max}
S76 return 0;} S81 { putitemfitem, rear++);
else Se return (i}
retum -1; else
1 S8 return -1:

}

(328 6) Queue E2AIM
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algorithm  SeleciClassTests(C, C, L, LT T
iput  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 SslectClassTests
G=Construct CDG(C, 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
1"wn':arknodesc:ontaininqusedreaahectbythartnode"affected”
let Groor and Geoor 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 Nhistory
else
T =T U CompareN, N}
end SeleciClassTests
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292 | Wac | Haeqd Region Trace
List | Mt6 T M16, P17, R3
T Mi6, P17, R
M2t 3 M1, P2, RS
T4 M21, P2, R4
M26 15 M26, P28, R6

M3t T6 M3t R7, P33 R9

i M31, R7. P33, R8, P34, Rt1, A1)
18 M31, R7, P33, RS, PY4, R10, R9
i M3t, R7, P33 RS, P34, Ri0
Stack | M6 T10 M6, P47, R13

ki M4, P47, R12

M1 T2 M51, P53, Ri4

3 M51, P83, R1§

M57 Ti4 M57, PO, R15

T15 Ma7, PE0, Ri6

M3t T16 M31, R7, P33, R9

7 M31, A7, P33, RS P34, Rit, R10
T18 M3t, R7. P33, R8, P34, R10, R9
T19 M31, R7, P33, RS, P, R10

Queue | MT3 T2 M73, P74, R18

T2 M73, P74, P19

M8 T2 M78, P80, R0
123 M78, P80, R

M84 T24 M84, P87, R2
1% MB4, Pe7, RS

M31 T2% M31, A7, PX, R9
T27 M31, R7. P33, RS, P34, Ril, Ri0
8 M31, R7, P33, RS, P34, R10, R9
T MBI, R7. P33, A8 P34, R10

(28 9 939 Y Liste] o9& adzoin},

(¥ 9l A BAIF wiel o] Liste] wias M1
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(08 9) HYE WA Liste] oF =

42 ®ot

ListolA] @4o] ¢A4E o a2 ¥y, AF72
o FFH "Had 7y, Wiz B2y v B =
Foliq AL 71gof o Hdg g2EAX &
vl &td Hol¥z BEHSH <X 2>9

(E 2) H2AEH 0|2 2| d|x EolE

By | ARPRY | viR= -3 E At
| e A5 vy uEy Wy 714
List 9 9 9 5
Stack 10 6 10 3
Queue 10 6 10 3
Number of
Test Case 2 2 29 1
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