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Abstract Regression testing is a testing activity that is performed to provide confidence that
changes do not harm. One of simple and basic regression testing techniques is retest-all, however, it
requires a lot of time and cost. The regression test selection technique identifies changes and selects
a subset of previous test cases to retest the changed software. The technique reduces the number of
test cases, so that it is able to reduce the time and cost for the regression testing. This paper proposes
the RT-Selection that effectively performs the regression test selection. This technique consists of two
approaches. First, it uses text differencing to fine the changes. Second, it uses change impact analysis
to fine the software riffle that is a trace of test case in the software. This paper shows the overall
process of RT-Selection and guidelines and inference rule and then it shows the case study with
RT-Selection to show the feasibility of RT-Selection.
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#include <stdio.h>

#include <stdio.h> int Factorial (int n)

int Factorial(int n){ int i, result = 1;
int i,result=1; for (i=1; 1i<=n; i++)
for (i=1; i<=n; i++) {
{ result=result*i; }
return result;

result = result * i;

return result;
int Combination(int n,int r){

int a=Factorial(n); int Combination (int n, int r)

int b=Factorial(n-r) {
*Factorial(r); int a = Factorial (n);
int result=a/b; int b = Factorial (n - r)

* Factorial (r);

return result; int result = a / b;

return result;

¥

(a) A source file in style A (b) A source file in style B

#include <stdio.h>

int Factorial(int n) {
int i, result = 1;
for (i = 1; i <= n; i++) {
result = result * i;

return result;
int Combination(int n, int r) {
int a = Factorial(n);
int b = Factorial(n - r) * Factorial(r);
int result = a / b;

return result;

(c) A source file in style B
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#include <stdio.h>
int Factorial(int n) {
int i, result = 1;

printf("Factorial(); 1_for_condition <- i\n");
printf("Factorial(); 1_for_condition <- n\n");
for (i = 1; i <=n; i+) {

printf("Factorial(); result <- 1_for_condition\n");
printf(“Factorial(); result <- i\n");
result = result * i;

}

printf("Factorial(); Factorial() <- result\n");
return result;

int Combination(int n, int r) {

printf(“Combination(); a <- Factorial()\n");
printf("Combination(); Factorial() <- n\n");
int a = Factorial(n);

printf("Combination(); b <- Factorial()\n");
printf("Combination(); Factorial() <- n\n");
printf("Combination(); Factorial() <- r\n");
int b = Factorial(n - r) * Factorial(r);

printf("Combination(); result <- a\n");
printf("Combination(); result <- b\n");
int result = a / b;

printf("Combination(); Combination() <- result\n");
return result;
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Combination(); a <- Factorial()
Combination(); Factorial() <- n
Factorial(); 1_for_condition <- i
Factorial(); 1_for_condition <- n
Factorial(); result <- 1_for_condition
Factorial(); result <- i

Factorial(); Factorial()<- result
Combination(); b <- Factorial()

Combination(); Factorial() <- n

Combination(); Factorial() <- r
Factorial(); 1_for_condition <- i
Factorial(); 1_for_condition <- n
Factorial(); Factorial()<- result /
Factorial(); 1_for_condition <- i 1
Factorial(); 1_for_condition <- n

Factorial(); result <- 1_for_condition
Factorial(); result <- i
Factorial(): Factorial()<- result 1
Combination(); result <- a

Footprint List

Combination(;; 1_if_condition <- n
Combination(); 1_if_condition <- r
Combination(); a <- Factorial()
Combination(); Factorial() <- n
Factorial(); 1_for_condition <- i
Factorial(); 1_for_condition <- n
Factorial(); result <- 1_for_condition
Factorial(); result <- 1

Factorial(); Factorial()<- result
Combination(); b <- Factorial()
Combination(); Factorial() <- r
Combination(); result <- a
Combination(); result <- b
Combination(); Combination()<- result

Combination(; result <- b
Combination(); Combination()<- result

(a) Footprint list
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Unit_test_1()
{

int expected_value = 0;
expected_value = Combination(2, 1); Assumption analysis List()

Assumption(expected_value == 2) [yl expected_value € Combination();

}

(a) An unit test case (b) A list element affecting to the assumtion
a8 5 43 HAE Aolxe) 7Y BA YAE o

Fig. 5 An example of a unit test case and an assumption

analysis list
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ol MATRE ARS dv YEA, FAE dn 2 Factorel(: 1for condition

Factorial(); result

9] ﬂ]% —E‘&} 8H /K‘] é%—% Oél;_:.EH:Zl] RT*Selection"ﬂ A‘] Combination(); Factorial()

= = =) 1= - Combination(); a
FE 7HE 7 24 Y2EY Q48 F Combination(); b

v - = Combination(); result
HUE Y2EZF ol&std] 71 4 Y2EY 849 4 | Compimationd
AR g Fv 8LS5S 3 Zob vie Aotk =) Change impact anlysis ot

a9 6(a)E EE FE 39 A4S AT 5 Aok a9 6 FETHI WA 9% B fg2EY 9
viR|E Zo] Q= “expected value € Combination()” Fig. 6 An inference rule and corresponding change impact
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€ result”% %3] Combination()°l J&FS HX& 84 3.6 (BEHH|) HIAE xlO|MD} A EAM
7} resultdS F8 & F Atk oA “result ¢ a”% HX2E zlo]He AZESo]o WA RES APFs)
sum € b7 Tl suml LS F= 847 a%h b 7] A8 SRS Ao 196N dPHE TE 7
S FE T 5 Utk O o] FEL 8471 IS WA FEF o] &d] HXE Tbo| Ao|rt e FES A
Ad F2E& s, FEY 2458 Bol HRES S th "H2E HuE 59 Aol 22 Z=E e
W WA 4% F4 f2EE AT F Utk FES 3} 3h7] Wil FARGE FFsta WA MAES A
71 $13 RT-Selectiondl| X AH&-&F 7|5& Z 371A] ©] @ F AE Aol Urk A G2E Ao|HE IS &
I, 3 18 B8 2T a2 oels I 5 vt AT FEET9 gagFol o] MU A H



RT-Selection: ©]2=E z}o] 3} W73

int Factorial(int n) {
int i result = 1

int Factorial(int n) {

int i result = 1°

for (i=2;i <=n;i++) {
result = result * i;

for (i = 1 i <= n; i++) {
result = result * i; Change|

return result; return result;
int Combination(int n, int r) {
int a = Factorial(n);
int b = Factorial(n - r) * Factorial(r);
intresult = a/b;

int Combination(int n, int r) {
int a = Factorial(n);
int b = Factorial(n - r) * Factorial(r);
intresult =a/b;

return result;
} }

return result;

(a) Textual differencing result

Change analysis List

Factorial(); 1_for_condition
]

{b) Change analysis list
a9 7 YAE Was W B4 elsEe o

Fig. 7 An example of change analysis list
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Change Impact analysis List

Factorial(); n

Factorial(): r

Factorial(); 1_for_condition
Factorial(); i \
Factorial(); result
Combination(); Factorial()
Combination(); a
Combination(); b
Combination(); result
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Combination(); Combination() Coincidence
1
Change analysis List / .
Selection

Factorial(); 1_for_condition /
]

Fig. 8 A comparing example to identify coincided elements
between change analysis list and change impact

analysis list
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AAsAY HEE Aojxd ek s & 2

87F JE HZE Aolzx2 EFT 4 Utk
Guideline 16. “Obsolete” 2} “NewSpec” 7} FA]°l
AE A FHAEHAE “Obsolete” 2 o}, Wb F

Bz Bl e 7
HlzEo] Ago] Brlsd HAE AolsE 2R

3% Y HiE Aolag 87
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4. 7|0|A AELC

2= RT-Selectiong ©]838l9 B okl Soft-
ware Test Management(SWTM) [23] =23 Eu oj
stol Introduction to Software Engineering(SE) [24]

79 B Aol 2HUE FYsT SE £UL

ARAEI =R AZES o] 2 3§ A 41 A Al 6 2(2014.6)

a9 9 DWS Z2a3 o A|[25]
Fig. 9 An example of DWS program [25]

HA 2] Obsolete test casest “Obsolete” Bl 27} 1}
Eius HZEE Ao|2EX T ol AEL AXE
o A8 F e HZE Aojzolth Al ¥MA 9

23] AEL Structured Analysis and Structured NewSpec test casest “NewSpec ®]17} el H)
Design(SASD) WHES olgdtel £ZES|OIT A AE Ao22A 57 H2RE 95 dsicl s )
BE U4, THHE PHS 9T olF olfsk]  AE Aojzoln BuWs Felg sgojol she HlAE
Digital Watch System(DWS) Z2Ia& w5 Aol oje}. o] WA 2] Re-testable test casese
SWTM ¢ SHHES SE 9 A4S0 e DWS  LZE9Jole] wiAd o3 93-S e FES A3}
Z2a3s Yoz AxY HAEm Y HAEE = HZE AC2EM, AEE AZEYort WA o
9 39tk T3, SE £ FHES SWTM 5 & &S B4 goives S BAstr] f8) 39 H2"
AE9 H2E AFAE wdste $AE Z2ads wb A BEEA] O] F5)of st HAE Alo|Zoth A
Bile] wET) g} dJ9] Candidate for regression testing< NewSpec
4.1 DWS AlaH HE Ao]29}l Re-testable HAE Aol 3
DWS Zgame ColE 7wte g 3lal, & 1 E Ao]29] —ri’ﬂ RT-Selection®] #o# 3= 3

BYe EFYsle Zaadeln. FHslTA sle DWS  HEE Al OA] BIEE Sfof ke Eﬂ 2E Ao]zolth
o AA Eg2 O7 99 20 DWS Tz A A3 A S *U%i‘f! T49] A% W7o olaovl

o] HE 7]eS 71HESY a b, ¢, d9 PdFHo = T‘Hzﬂ 7] A AZESAE fl3F FAA4E Eﬂ’\E Alo]2e]
AlZrE R8stE Y2EYe] FEL 2&9 #AE & % 7293, RT-Selections 283t A3 72715 187H4
gate Zlog A, WelolEx EFYEE #£49 A4S H2E #Ao]2eA] “Obsolete’gh= B 27} 4AAY=o]
s e A, dEeS FAFHY HEZSoE o Btk ol 37 HZ=HS S8 J"9E dert jle
Aste] FAEAL Jo Ree @A Ak EHE F HIE Ao BEF "ok 2% 2719 HEE A
E gaZge] e, 289A V)5S AT £ Jde oA WA dF 24 H2EQ ¥ 4 g2EdA
289 R A7HS AT £ e AF FES 7 FYS 2401 AEEHAY ol dY BHZE Ao|=rt
A1 PJE TFayo|t}, W7ol o]Foz RES AP WA EHZE A
4.2 RT-Selection 23} o]=9] Ao FFFE vFthe AL vdth b
2= F 9" s RT-Selectione H&s Ht 37 EH2EHS T3 A EH2E FHojok e HXE
o 2 AnE ¥ 2% Bo GAY & Aok ¥ 29 A AoliE ARY 4 Atk UniA 52709 HAE Holx
WA 3] Total test case for old version< 70| € WAE FES AR GAAY WAl HZE A
7171 A FHFAE 71E HAE Ao ol F o]29] A FEFS FA FUthe S visy] o
3 2 RT-Selections ©]-83 Alo]~ 2EY] A7}
Table 2 A result of case study using RT-Selection

T1 T2 T3 T4 T5 T6 T7 T8 T9

Test cases for old version 55 49 50 72 54 57 35 73 50

Obsolete test cases - - 4 18 - - 3 18 9

NewSpec test cases 18 - - - - 11 - - -

Re-testable test cases - - - 2 5 - 7 - 5

Candidate for regression testing 18 - - 2 5 11 7 - 5
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