Regression Testing




LHE

7|8 200

040

&
11

B
!

040

K

KONKUK
UNIVERSITY

KU Gemsr

LE SOFTWARE
ORATORY



old
source files

in
canonical
form

basic block
identifiers

test case
history

regression
test suite

new
source files

in
canonical
form

5

DEPENDABLE SOFTWARE
LABCRATORY




old code \Q’ new code

tagged canonical old code

5

DEPENDABLE SOFTWARE
LABCRATORY

K

KONKUK
UNIVERSITY



7\

tagged canonical old code

Test
Execution

Test
Execution



= C/C++ - T1_testing/src/stopwatch testing.c - Eclipse

= | &

File Edit Source Refacter Navigate Search Project Run  Window Help

= ole-4&-GnOsEnicg-t- -G s-0-0-BER®c v
[ Project Explorer 32 2% % T = 8 | [ sopwachtesting.c &

> 22 prioo % lPinclude c<stdio.h>

4 S T1_testing #include <stdlib.h>
Includes #include <conic.h>

> #include <windows.hs

» [z Debug #include <process.hs
4 (= Release #include <time.h>
4 (= sIC #include <ctype.h»

topwatch testing.o - [x86/le]
ctype.h.gcov
[Z| stopwatch testing.c.gcov
[ stopwatch testing.gcda
[ stopwatch testing.gcno
> (D T1_testing.exe - [x86/l¢]
4 = st
€] stopwatch testing.c

typedef struct DWS_Time DWS_T;
typedef struct ST_Time ST_T;

char button = "\@';
int mode = @;

int st_mode = @;
int underline;

int Lsec = @;

< struct DWS_Time {

& gmen.aut Snt yoars
int month;
int day;
int hour;
int ming
int sec;
int mil sec;
char date[7][4];

int date_i;  //

Problems & T & Console &2

gcov conscle

Quick Access

= O 5= Outline 2

L
L
o
o

=

stdic.h
stdlib.h
conic.h
windows.h
process.h
timeh

& | o]

Make Tas =8

SRR U 3

button - char

mode - int
st_mode :
underling

int

int

-

m

Lsec - int
DWS_Time
ST_Time
Time : DV
STtime - 5T
gotoxy(int, int)  void
tickgint) © veid
button_detection() : void
Display_interface(int) - v

cecoceo @O OOGOGROSIOSRILELE

Eefi|l #E~-r35~= 18

Lines executed:180.88% of 5
No branches
Calls executed:100.88% of 2

File '../src/stopwatch testing.c’
Lines executed:21.76% of 340
Branches executed:22.12% of 226
Taken at least once:9.29% of 226
Calls executed:28.83% of 132
Creating 'stopwatch testing.c.geov’

File 'c:/mingw/include/ctype.h’
Lines executed:0.20% of 1
Branches executed:@. %% of 2

Talemm mk Tmmet Amens Ans s
4

Z-I .9.

21t (1)

Eclipse: Source>Format 2 0|25 dAl gt=
+ M4 A A
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"{ T1_v2_Testing #14 Consc x [ www.cc.ntut. edu.tw/~wk: x El an error has occurred wh %

Bug 385515 - Problem ¢ x " [ Quick Diff Online Tool X

« C fi [ www.quickdiff.com
1 Gmail Calendar 3 WO|H{SE 77 7tAIS |9 DSLab [1 dslab NAS W/ Wikipedia [J EMZ 00 =2 2% O MR 3 7IEf 03
Left Right
int main(void) int main(void)
{ {
while (1) while (1)
{ {
button_detection(): button_detection():

timekeeping();
setting():
stopwatehn () ;

timekeeping();
setting () ;
stopwateh() ;
LED(); LED(};

button="\0"; button="\0";
tick(l1d): tick(l1d):

return 0; return 0;

Compare

QOutput

#include <stdic.h>

#include <stdlib.h>

#include <cenic.h>

#include <windows.h>

#include <process.h>

#include <time.h>

#include <ctype.h>

typedef struct DWS_Time DWS_T;
typed: struct ST_Time ST_T;

char button="\0";

- int underline;

- int Lsec=0;

+ int mode=0: /f 0:TimeKeeping / l:Setting / 2:Stopwatch

+ int st_mode=0; /4 st_mode = 0:RAS&EH / l:activate / 2:stop / 3:reset / 4,5:laptime

4+ int amdarlinas rr UEO| QT 9 TeFsaa M Hrg s 2lrg. 2.0 T TI270 S

X8 211 (2)
diff £7.2 0|83+ 2C B
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void setting() {
if ((mode == 1) && (button == "a"})) {
underline = @;

¥

if ((mode == 1) && (button == 'c")) {
change place();

¥

if (mode == 1) {
increase value();

¥

48 22 (3)
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o
(i - |+ T1_mask.csv - Microsoft Excel (=] 2 [
= 11 T2 Tj | _ =/

= Aol HO|X| 20|02 24l G OLEf g =7 v @@ R
F H N - P M A R Wi
- A v
A B c D EF G H i 15
1 printf" DWS_UTC_ 1000.00  starts #n"); DWS_UTC 100000 (; printf(" DWS_UTC_1000.00  ends n"); B
2 printf" DWS_UTC 211100  starts #n”); DWS_UTC 211100 (; printf(" DWS_UTC_2111.00  ends #n");
3 printf" DWS_UTC_2111.01  starts #n"); DWS_UTC 211101  (; printf(" DWS_UTC_2111 01 ends #n");
4 printf" DWS_UTC 2112 00 starts Wn"y DWS_UTC 211200 (; printf(" DWS_UTC 2112 00 ends #n");
5 printf" DWS_UTC 2112 01  starts #n"); DWS_UTC 211201  (; printf(” DWS_UTC_2112.01  ends #n");
6 printf" DWS_UTC_2112.02  starts #n"; DWS_UTC 211202 (; printf(" DWS_UTC_ 211202 ends #n"); _
7 printf" DWS_UTC_2112.03  starts Wn"); DWS_UTC 211203 (; printf(" DWS_UTC_2112 03 ends #n");
8 printf" DWS_UTC 2113.00  starts #n™; DWS_UTC 2113.00 (; printf" DWS_UTC 211300  ends #n"); 4 B E Vbl e Que cces = | o)
9 printf" DWS_UTC 211301  starts #n"); DWS_UTC 211301  (; printf(" DWS_UTC_2113.01  ends #n"); = |y
10 printf" DWS_UTC_2113.02  starts #n"); DWS_UTC 211302 (; printf(" DWS_UTC_ 211302 ends #n"); e
11 printf" DWS_UTC 211303 stars Wn"); DWS UTC 211303 () printf(" DWS_UTC 211303 ends #n");
12 printf" DWS_UTC 2113.04  starts Wn"); DWS_UTC 211304 () printf(” DWS_UTC_2113 04  ends Wn"); =
12 printf" DWS_UTC_2113.05  starts wn"; DWS_UTC 211305 (; printf" DWS_UTC_2113.05  ends #¥n"); e e | B
14 printf(’ DWS_UTC_2113.06  starts #n");, DWS_UTC_2113.06 (O printf(" DWS_UTC_ 211306 ends #n"); S vmeircaie o i 2
15 printf" DWS_UTC 211307  starts #n"); DWS UTC 211307  (; printf’ DWS_UTC_2113.07  ends #n"); %E IR o v =
16 printf" DWS_UTC_2113.08  starts Wn"); DWS_UTC_ 211308 (; printf(" DWS_UTC_2113 08  ends Wn"); | B s e _
17 printf" DWS_UTC_2113.09  starts #n"); DWS_UTC 211309 (; printf(" DWS_UTC_211309  ends #n"); e o urcane: encs
| 18 printf(" DWS_UTC 211310  starts ¥n'; DWSUTC 211310 (; printf(" DWS_UTC 2113 10 ends #n"); B e ey
19 printf" DWS_UTC 211311  starts Wn"); DWS_UTC 211311 () printf(" DWS_UTC 211311 ends #Wn"); |Bci=sc: s ure_sies e ends
20 printf(" DWS_UTC_ 2114 00  starts #n"); DWS_UTC 211400 (; printf(" DWS_UTC_2114.00  ends #n"); B e e
21 printf’ DWS_UTC_2114.01  starts #n");, DWS_UTC_211401 (; printf’ DWS_UTC_2114 01  ends #n"); i N e
22 printf" DWS_UTC 2114 02 starts %n"); DWS_UTC 211402  (; printf" DWS UTC 2114 02 ends Wn"); EE e
23 printf(" DWS_UTC_ 211500  starts #n"); DWS_UTC 211500 (; printf(" DWS_UTC_2115.00  ends #n"); [l :::igjj ::?:;ﬁ;ﬁ;é;ﬁ?;gf oz
24 printf" DWS_UTC_2115.01  starts #n"); DWS_UTC 211501  (; printf(" DWS_UTC_2115.01  ends #n"); B oot ey
25 printf"’ DWS_UTC_2115.02  starts Wn"); DWS_UTC 211502 printf(" DWS_UTC_211502  ends #n"); i s brcausor e
26 printf(" DWS_UTC_2115.03  starts Wn"); DWS_UTC 211503 0 printf(" DWS_UTC_2115.03  ends #¥n"); B e e
27 printf(" DWS_UTC_ 211504  starts Wn"); DWS_UTC_2115.04 {; printf(" DWS_UTC_2115.04  ends #n"); N
28 printf(" DWS_UTC_2115.05  starts #n");, DWS_UTC_2115.05 printf(" DWS_UTC_2115.05  ends #n"); e N Ter
29 printf" DWS_UTC 211506  starts %n"; DWS UTC 211506 (; printf(" DWS_UTC 211506  ends #n"); T T i
A0 nrinte DWS HITC 211600 starts Wn™ DWS LITC 211/ 00 ne nrintf("  DWS LITC 211/ 00 ends #Wn™ ' dntf("  \n\nDWS_UTC 211882 ends \n H
v M| T1_maszk /%3 El‘| I | ’m Sntf(" \n\nDUSUTC 211363 ends \n');
|IE| —a S - dntf( \M\nDKS_UTC_2118_04 ends \n"); . a

Writable Smartinset | 1053 :120

Excel2 0|23t Masking Test Code
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= C/C++ - T1_testing/src/stopwatch testing.c - Eclipse: i Fy = S|
File Edit Source Refactor Mavigate Search Project Run  Window Help
s

L [BrR-wlg-g~E-@ (B0~ |(Ems 5| I

| - >SS . -|
Quick Access 5 | & Java [ SWN Repository Exploring

{51 Problems % Tasks | B Console 52 | Properties & geov

rY\D <terminated> T1_testing.exe [C/C++ Application] C:#UserswlunbeomYoosworkspacewT1 _testing#ReleasewT1 testing.exe (12.12. 14, @5 12:15) ==
SUN2812-81-8166:80:08 Al
=== Line number :284 ‘

DiS_UTC_1006 80 starts m

DiS_UTC_1006_88 ends

DiS_UTC 2111 @@ starts
SUN2012-01-8100:00:00
=== Line number :284

DiS_UTC_2111_88 ends

DS UTC 2111 81 starts
SUN2012-01-0100:00:00
=== Line number :284
SUN2812-81-8166:60:80
=== Line number :284
SUN2812-81-0108:00:80
Line number :284
SUN2812-91-0100:00:00
=== Line number :284
SUN2@12-81-0100:00:00
=== Line number :284
SUN2812-61-6168:
Line number :284
SUN2812-81-2100:060:80
=== Line number :284
SUN2012-01-0108:
=== Line number :284
SUN2@12-81-0100:00:00
=== Line number :284
SUN2812-81-0160:66:80
=== Line number :284
SUN2812-81-2100:060:80
=== Line number :284
SUN2012-01-0108:
=== Line number :284
SUN2@12-81-0100:00:00
Line number :284 2
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Run  Window Help
ERE R AR SN R R AR AR <R A0 R AR (e Ne= i 4 B mr=
|
| 1 test
DWS_UTC 1008 88 starts
ends

File Edit Source Refactor Mavigate Search Project
T1
DWS_UTC_ 1886 88

]
=

it

starts

{5l Problems % Tasks | Bl Console sﬂ ] Properties [§ geov
<terminated> T1 testing.exe [C/C++ Application] C#Users#lunbeomYoo

SUN2812-81-8166:80:08
=== Line number :284

DiS_UTC_1006 80 starts

DWS UTC 2111 88

DiS_UTC_1006_88 ends

DiS_UTC 2111 @@ starts
SUN2012-01-8100:00:00

ends

=== Line number :284

DWS _UTC_2111 e
DWS_UTC_2111 @1 starts
SUNZ2@L2-81-81 e e e

: 284
SUNZ2@12-81-818a ;8 08

Line number
: 284

DiS_UTC 2111 @1 starts
SUN2012-01-8100:00:00
=== Line number :284
SUN2812-81-8100:08:808
=== Line number :284
SUN2@812-81-8100:00:00
Line number :284
SUN2912-21-0100:00:80
Line number :284
SUN2812-81-6100:00:80
Line number :284
SUN2812-81-8108:088:08
Line number :284
SUN2012-81-0108:00:80
Line number :284
SUN2912-21-0100:00:80
Line number :284
SUN2812-81-6100:00:80
=== Line number :284
SUN2812-81-8108:088:08
Line number :284
SUN2012-81-0108:00:80
Line number :284
SUN2012-81-0100:00:80
Line number :284
SUN2812-81-6100:00:80

Line number

=== Line number :284
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(" DWS_UTC_1000.00

DWS_UTC_2111_00 DWS_U TC_2 1 1 1_0 1

DWS_UTC 2111 01
DWS_UTC 2112 00

DWS_UTC 2112 01 DWS_UTC_z 1 12_01

DWS_UTC_2112_02
DWS.UTC 113,00 DWS_UTC_2112_02
DWS_UTC_2113_01 - - -

v TC o105 DWS_UTC_2112_03
DWS_UTC_2113_04

DWS_UTC 2113 05 DW S_U TC_2 1 1 3_00

DWS_UTC 2113 06
DWS_UTC_2113_07

ows.UTC 2113.08 DWS_UTC_2113 01

gggﬁggiggﬁgg DWS_UTC 2113 02
e DWS_UTC 2113 03
s i DWS_UTC_2113_04
557 ) Cmvemse 1974 —  DWS_UTC 2113 05
e DWS_UTC_2113_06
R DWS_UTC_2113 07
— DWS_UTC_2113 08
o DWS_UTC_2113_09
DWS_UTC 2113_10
oL DWS_UTC_2113 11
T Er DWS_UTC_2114 00
DWS_UTC 2114 01

DWS_UTC_ 211D_00 — DWS_U TC_2 1 14_02

DWS_UTC_211E_00
DWS_UTC_2200_00
~———DWS5_UTC_2300_00

28 21 (6-T1)
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 DWS_UTC_110.00
DWS_UTC_120_00
DWS_UTC_130_00
DWS_UTC_140_00
DWS_UTC_151_00
DWS_UTC_152_00
DWS_UTC 15300
DWS_UTC_153_01
DWS_UTC 15302
DWS_UTC_153.03
DWS_UTC 153 04
DWS_UTC_153_05
DWS_UTC_153_06
DWS_UTC_153_07
DWS_UTC_154_00
DWS_UTC_154_01
DWS_UTC_154_02
DWS_UTC 154_03
DWS_UTC_154_04
DWS_UTC 154_05
DWS_UTC_154_06
DWS_UTC_154_07
DWS_UTC_154_08
DWS_UTC_154_09
497 — DWS_UTC_154_11
DWS_UTC_154_12

DWS_UTC 154.13
DWS_UTC_154_14
DWS_UTC 154_15
DWS_UTC_155_00
DWS_UTC_155_01
DWS_UTC_156_00
DWS_UTC_156_01
DWS_UTC_157_00
DWS_UTC_158_00
DWS_UTC_159_00
DWS_UTC_15A_00
DWS_UTC_15A 01
DWS_UTC_15A_02
DWS_UTC_15A_03
DWS_UTC_15B_00
DWS_UTC_15B 01
DWS_UTC 211 00
DWS_UTC_212_00
DWS_UTC 21300
DWS_UTC_214_00
DWS_UTC 21500
DWS_UTC_220_00
L DWS_UTC_230_00

A3} (6 - T2)

2|5t Test Cases A&
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r DWS_UTC_110_00
DWS_UTC_120_00
DWS_UTC_130_00
DWS_UTC_140_00
DWS_UTC_150_00
DWS_UTC 211 00
DWS_UTC 212 00
DWS_UTC 212 01
DWS_UTC 212 02
DWS_UTC 212 03
DWS_UTC 212 04
DWS_UTC 212 05
DWS_UTC 212 06
DWS_UTC 212 07
DWS_UTC 21300
DWS_UTC_213 01
DWS_UTC_214_00
DWS_UTC_215_00
DWS_UTC 215 01
DWS_UTC 215 02
DWS_UTC_215_03
DWS_UTC 215 04
DWS_UTC_215_05
DWS_UTC 216_00

) DWS_UTC 216 01

507 H DWS_UTC 216_02
DWS_UTC 216_03
DWS_UTC_216_04
DWS_UTC 216 05
DWS_UTC_216_06
DWS_UTC_216_07
DWS_UTC_216_08
DWS_UTC_216_09 —
DWS_UTC_216_10
DWS_UTC 216 11
DWS_UTC 216 12
DWS_UTC 216 13
DWS_UTC 216 14
DWS_UTC 217 00
DWS_UTC 21800
DWS_UTC 218 01
DWS_UTC 218_02
DWS_UTC_219_00
DWS_UTC_21A_00
DWS_UTC_21B_ 00
DWS_UTC_220_00
DWS_UTC_231_00
DWS_UTC_23200
DWS_UTC_233.00

L DWS_UTC_240_00

A3} (6 - T3)

2|5t Test Cases A&
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. DWS_UTC_001.000
DWS_UTC_001.001
DWS_UTC_001.002
DWS_UTC_001.003
DWS_UTC_002.000
DWS_UTC_002.001
DWS_UTC_002.002
DWS_UTC_003.000
DWS_UTC_004.000
DWS_UTC_005_000
DWS_UTC_006.000
DWS_UTC_007_000
DWS_UTC_007_001
DWS_UTC_008.000
DWS_UTC_008 001
DWS_UTC_008.002
DWS_UTC_008.003
DWS_UTC_008.004
DWS_UTC_008.005
DWS_UTC_009.000
DWS_UTC_010.000
DWS_UTC_010.001
DWS_UTC_010.002
DWS_UTC_010.003
DWS_UTC_010.004
DWS_UTC_010.005
DWS_UTC_010.006
DWS_UTC_010.007
DWS_UTC_010.008
DWS_UTC_011.000
DWS_UTC_011.001
DWSs_UTC_011.002
DWS_UTC_011.003
DWS_UTC_011.004
DWS_UTC_011.005

7 2 7H — DWS_UTC_011.006

DWS_UTC_011.007
DWS_UTC_011.008
DWSs_UTC_011.009
DWS_UTC_011.010
DWS_UTC_011.011
DWS_UTC_011.012
DWS_UTC_011.013
DWS_UTC_011.014
DWS_UTC_011.015
DWS_UTC_012.000
DWS_UTC_012.001
DWS_UTC_012.002 2 b, H
DWS_UTC_012.003
DWS_UTC_012.004
DWS_UTC_012.005
DWS_UTC_013.000
DWS_UTC_013.001
DWS_UTC_014.000
DWS_UTC_014 001
DWS_UTC_014.002
DWS_UTC_015.000
DWS_UTC_015.001
DWS_UTC_016.000
DWS_UTC_017.000
DWS_UTC_017.001
DWS_UTC_018.000
DWS_UTC_018.001
DWS_UTC_018.002
DWS_UTC_018.003
DWS_UTC_018.004
DWS_UTC_018.005
DWS_UTC_018 006
DWS_UTC_019.000
DWS_UTC_019.001
DWS_UTC_019.002
S DWS.UTC019.003

8 21 (6-T4)

New codeS 2|5t Test Cases A&

DWS_UTC_010_007
DWS_UTC_011_009
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