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1 Introduction
1.1 Objectives
2 F A= Digital watch system 2| unit test & 2|$t design ZA{0|LCt.
QIAANTOZEE EESH test QASS MK test 7t 753t case 2 BHE7| Lot
design 2A{0|LCt.

2 System test design specification

2.1 Test design specification identifier
DWS-UTD-00-00

2.2 Features to be tested
2.2.1 Processes in SRA

Table 1 Process List for Unit Test

NUMBER Subject Input Output Exists
11 Button A Interface - - TRUE
1.2 Button B Interface - - TRUE
13 Button C Interface - - TRUE
14 Button D Interface - - TRUE
15 Button indicator - Backlight state TRUE

Button entry
1.6 Backlight indicator - Backlight state TRUE
211 Central Controller - trigger TRUE
212 Backlight Controller - current time TRUE

trigger/current

213 Display Controller - time/stopwatch TRUE
value

214 Time Collector Current time Current time TRUE
Time Setting ) o

215 Trigger Cursor position TRUE

Controller

) Stopwatch

216 StopwatchController Trigger . TRUE

value/tirigger
217 Backlight on Enable/Disable - TRUE

Dependable Software Laboratory



Ver. DS.2012.DWS.UTD-1.1

218 Increase Number Trigger Current time TRUE
219 Change Cursor - Current time TRUE
2.1.10 RunSW - Stopwatch value TRUE
2111 Lap time - Lap time value TRUE
2112 ResetSW - Stopwatch value TRUE
2113 Display Indicator Mode value - TRUE
999 Time keeping Trigger/Current ) TRUE
Display time
993 Time setting Trigger/Current ) TRUE
Display time
Trigger/Current
224 Stopwatch Display  time/Stopwatch - TRUE
value

2.3 Approach refinements

2.3.1 Brute force testing
g2 UHSH=XE 2257 5t 7Aoo FolE
L{E1} 2t Process 7|t5}0] I gottt. 1 o[2lof ol &&

CHS A= test case & ZAHASHK|

= =

24  Feature pass/fail criteria

DWS 9| Zt Es(EZ2M2)2 SRAO Fol&lo /e fFAEE BF

System test case specification
3.1 Test items

Table 2 Test Case List &=
System test summary report
41 Test summary report

Figure 1 Unit Testing Report &=

4.2 Evaluation
DFD 9| 2t Z= M9l /=8 HEJ ¢l

B0 e PRI BE

ojo
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-

= Control Process Of| A| O{fH A0 2+ State O ME{Qt ZOIX|= K| & %

UEE State d 2| JEIS 7[=8H0F &
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Table 2 Test Case List

Su Process

. Test Input Expected Description
ite Name
Central ModeValue=0; AHEZ S£Z2M@ TimeSetting
11. 1 ) ModeValue=2 121 211
Controller ButtonA_interface(); DEZ HHStolrt
Central ModeValue=2; AHEZ S2M TimeKeepin
12. 1 , ModeValue=0 122 211 HEs T ~ Ping
Controller ButtonA_interface(); ez dslsich
Central ModeValue=0; CHEZ +2H
13. 1 . ModeValue=1 114 211 N
Controller ButtonC_interface(); StopWatch R EZ H3ISICH
Central ModeValue=1; CHEEZ £2M™ TimeKeepin
14. 1 _ ModeValue=0 217 211 HES T (| ImeReeping
Controller ButtonC_interface(); D2 Hasiot
Trigger="Time
Central ) ) )
15 1 ModeValue=2; setting 121 211 TimeSettingMode 2 H2tSICE
Controller
Controller"
Central Trigger="Stopwat L
16. 1 ModeValue=1; 111 211 Stopwatch Controller 2 HZ2IGHC}
Controller ch Controller"
Backlight ED = DISABLE; DHEZ S+Z2MH BackLight 7
21. 2 J P- ] p_ED = ENABLE; 311 212 HES T ght 7t
Controller ButtonD_interface(); 71 ®lC}.
Time ) current_time[SEC] N
31. 3 current_time[SEC]=0; 112 214 =7t 1 Z7}sHCH
Collector =1
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current_time[MIN

Time current_time[MIN]=0;c _
3.2. ] ]=1;current_time[ 112 214 A7} 59 & [, 00 O] =IC}H
Collector urrent_time[SEC]=59;
SEC]=0;
) current_time[HO #define HOUR
. current_time[HOUR]=0; ) 20| 590|11 759 My
Time ) UR]=1;current_ti 1
3.3. current_time[MIN]=59; 112 214 AlZHO| 1 =715tH LIHX| = ]
Collector ) me[MIN]=0;curre N #define MIN 2
current_time[SEC]=59; _ x7|3}EICH _
nt_time[SEC]=0; #define SEC 0
) current_time[DAY #define DAY 5
current_time[DAY]=1;c . ]
, } 1=0;current_time][ #define
Time urrent_time[HOUR]=11 PM 11:59:59 x¢ U Day 7}
3.4. ) HOUR]=0;current 1.1.2 214 MONTH 4
Collector  ;current_time[MIN]=59; ) 1 SO LIC ]
) _time[MIN]=0;cur #define YEAR
current_time[SEC]=59; ]
rent_time[SEC]=0; 3
_ current_time[YEA
current_time[YEAR]=1;c .
) R]=1;current_time
urrent_time[MONTH]= ]
, [MONTH]=2;curre #define AMPM
_ 12;current_time[DAY]= ) 124 128 3149 PM11:59:
Time ) nt_time[DAY]=1;c 7
35 31;current_time[HOUR] , 112 215 59 XA M CtE x=134 1< .
Collector _ urrent_time[HOU #define AM 0
=11;current_time[MIN] ) 1 &o|LC}. ,
R]=11;current_tim #define PM 1

=59:current_time[SEC]
=59;

e[MIN]=59;curren
t_time[SEC]=59;
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TimeKeeping mode 0f| A

Time
_ Button_entry[2]=1;curs  cursor_position= CHEES S2H A™ [ae
4.1. Setting o 123 215
or_position=SEC; HOUR CtE2at 242 &=ME2 MEHEICE
Controller
NP
Time .
. Button_entry[2]=1;curs  cursor_position=
4.2. Setting - 123 215 AlZt - 2
or_position=HOUR,; MIN
Controller
Time .
_ Button_entry[2]=1;curs  cursor_position=
4.3, Setting o 123 215 2 - 4
or_position=MIN; YEAR
Controller
Time .
_ Button_entry[2]=1;curs  cursor_position=
44, Setting . 123 215 |
or_position=YEAR; MONTH
Controller
Time o
. Button_entry[2]=1;curs  cursor_position=
45, Setting . 123 215 2 - g
or_position=MONTH,; DAY
Controller
Time .
. Button_entry[2]=1;curs  cursor_position=
4.6. Setting - 123 215 Adea) - X
or_position=DAY; SEC;
Controller
Time Button_entry[1]=1;curs _ MEAE 2E20|M B HES
. . current_time[SEC] L
47. Setting or_position=SEC;curren L 126 215 =2 MEHE BEHQ| 1M
Controller t_time[SEC]=0 =7ttt
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Time Button_entry[1]=1;curs ) MEH = HH0| X|CHX|7} =
. . current_time[SEC] .
438. Setting or_position=SEC;curren o 127 215 MEHO|M CIA] BE =20 XX
Controller t_time[SEC]=59; ' o2 Holht
Time Button_entry[1]=1;curs ) MEHE] HEHOQA B HES
) . current_time[MIN
49, Setting or_position=MIN;curre =1, 126 215 LF2H MEHE| HEQ| 14
Controller nt_time[MIN]=0; ' =7}sic}
Time Button_entry[1]=1;curs _ ME =l 220| XX 7t =
410 _ . current_time[MIN .
Setting or_position=MIN;curre 1=0: 127 215 AMEHO|AM CHAl BE S2MH XA
Controller nt_time[MIN]=59; ’ foz uisict
Time Button_entry[1]=1;curs _ MEl=l 220N B HEZ
411 _ . Y current_time[HO =T =
Setting or_position=HOUR;curr URI=1, 126 215 L2 MEHE| E20| 14
Controller ent_time[HOUR]=0; - =7JtsHC}
Time Button_entry[1]=1;curs MEH Z| HE0| X|CHX|7F =
412 _ . yiLl current_time[HO B N |E ll_H 17t
Setting or_position=HOUR;curr URI=0; 127 215 MENOA CIA| BE 28 XA
Controller  ent_time[HOUR]=11; ' “Hoz2 HSICt
Time Button_entry[1]=1;curs , MEIZl 220N B HEZ
413 _ - y current_time[DAY =T =
Setting or_position=DAY;curre =2, 126 215 LF2H MEHE| HEQ| 14
Controller nt_time[DAY]=1; - =7}shCt
. Button_entry[1]=1;curs
Time N . MEH El B2F20[ E|CHX| 7t &l
414 ) or_position=DAY;curre  current_time[DAY L
Setting ] 127 215 MEHO|M CIA] BE =20 XX
nt_time[MONTH]=1;cur 1=1;
Controller O 2 HSICt

rent_time[DAY]=31;

Dependable Software Laboratory




Ver. DS.2012.DWS.UTD-1.1

Button_entry[1]=1;curs

Time or_position=DAY;curre . MER = HH0| X|CHX| 7} =
415 , ] current_time[DAY
4 Setting nt_time[YEAR]=2012;cu =1 126 215 AEJO|A] CIA| BE 20 XX
Controller  rrent_time[MONTH]=2; o oz HsiC
current_time[DAY]=29;
Button_entry[1]=1;curs
Time or_position=DAY;curre _ MEf =l 220| XX 7t =
4.16 _ ] current_time[DAY
4 Setting nt_time[YEAR]=2012;cu =1 126 215 AEIOM CIA] BE F2H F| N
Controller  rrent_time[MONTH]=3; o O 2 HSICt

current_time[DAY]=31;

TimeKeeping mode 0f| A

Time
Trigger=CHANGE CHES 20 MY A
417 4  Setting Button_entry[2]>0 99 123 215 HES =% td
_CURSOR Ct2at 22 =M= MEEICH
Controller
= — A7t
BE 20 AlZEHE
Stopwatch Stopwatch_value[ E+T -e=
51. 5 Stopwatch_value[0]=0; 211 216 A ZEFSECEH CHA| SF B B &
Controller . 0]=1; "
running_flag = 1; +2M FX|ohC}
Button_entry[2]=1;
BE +E20 AUFHEE
Stopwatch _ R N
52. 5 running_flag=1;, 211 216 A|ZtSEC CHA] 3F H B2

Controller  Stopwatch_value[0]=0;

running_flag = 0;
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Mode_Value=1;runnin BE =giA AlESE O|%
Stopwatch
5.3 g_flag=1; Mode Value=2; 213 216 AHEZ L2H AE =38
Controller
Button_entry[0]=1; o] A|ZtE EO0=LCt
running_flag=0; N
Stopwatch Stopwatch_value[ Al MX| o|x0f AE
54 Button_entry[0]=1, 216 216 L
Controller 0]1=0; =20 X736}
stopwatch_Value[0]=1,;
Stopwatch  Mode_Value==1;Butto )
5.5 Trigger=stopSW 213 216
Controller n_entry[1]=1;
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Figure 1 Unit Testing Report

CUnit - A Unit testing framework for C.
hitp://cunit.sourceforge.net/

Automated Test Run Results

‘Running Suite suitel
Running testtest 1.1 ...
Running test test 1.2
Running test test 1.3
Running test test 1.4 ...
Running test test 1.5 _
Running Suite suite2
Running test test 2.1 ..
Running test test 3.1

I

C:Users\Jaeyeon Joiworkspace Digital Watchisrehumit_test.c
CU_ASSERT EQUAL(current time[SEC].1)

Running test test 3.2

umit_test.c

C\Dsers\Us 4 \Digita
_mssmmvmwﬂsm>

Running test test 3.2 ..

t it_test.c

\Users\Jacyeon Joiworkspace' DigitalWatc C
CU_ASSERT EQUAL(current time[MIN].1)

‘Running test test 3.3

CUzersaeyeon e Digdal aichicmn feets
CU_ASSERT EQUAL(current time[SEC].0)

Running test test 3.3

C:\Users\Jaeyeon Jo'workspace Digi it test.c
CU_ASSERT EQUAL(current time[MIN],0)

Running test test 3.3

e o —

Running testtest 3.5 ...

C:\Users‘Jaeyeon Jo\workspace DigitalWatch\src'unit_test.c
CU_ASSERT_EQUAL (current_time[VEAR].1)

Running Suite suited
Running testtest 4.1 ...
Running test test 42 ___
Running testtest 4.3 ..
Running test test 4.4
Running testtest 4.5 ..
‘Running test test 4.6 _..
Running testtest 4.7 ..

C\Users\: ace Digi «
_CU_AssERT_EQUAJxmm_&ﬁ:[SEQJ)

Running test test 4.8

CiUsers\J: DigitalW
CU_ASSERT_EQUAL (current_time[SEC].0)

Running testtest 4.9 ...

C\Users on Jo\workspace DigitalWatch|srchmit_test.c
CU_ASSERT _EQUAL(current_time[MIN].1)

‘Running test test 4.10 .

+ N

C:\Users\Jacyeon Jo's Digit
CU_ASSERT EQUAL(current_time[MIN].0)

Running testtest4.11 ...

C:Users'Je ) « atch\srciunit_test.c
CU_ASSERT_EQUAL (current_time[HOUR].1)

Running test test 4.12 ..

it_test.c

T ricspace DigtalWatchsrc'
CU_ASSERT EQUAL(current_tme[HOURL0)

Running testtest 4.13 ..
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C:\UsersJaeveon Jo'workspace DigitalWatchisrciunit_test.c
CU_ASSERT EQUAL(current_time[HOUR].1)

Running test test 3.4 ..

C:\Users\Jaeyeon Jo\workspace DigitalWatchisrciunit_test.c
CU_ASSERT EQUAL (current ime[SEC].0)

Running test test 3.4

C\Users\J; -y I rkesp \r)--E'- Watch\sre! "_-m,c
CU_ASSERT_EQUAL(current_time[MIN].0)

Running test test 3.4 ...

CAU: n'. veon Jo'worksp \DigitalWatchisrch it testc
CU_ASSERT EQUAL (current_time[HOUR],0)

Running test test 3.4

CiUsers\Uaeyeon Jo\workspace DigitalWatch|src'unit_test.c
CU_ASSERT_EQUAT(current_time[DAY].2)

Running test test 3.5

C:\Users\Jaeyeon Jo'waork ¢ DigitalWatchisrc'unit_test.c
CIJ;ASSERT_EQUMKMM_MSECL@

an'ng_,lm-m-ii

C:\Users\Jaeyeon Je rkspace DigitalWatchisrc'nnit_test.c
CU_ASSERT EQUAL(current_time[MIN].0}

Rumming testtest 3.5

C:\Userstacyeon Jo\workspace DigitalWatchisrc'unit_test.c
CU_ASSERT_EQUAL (current_time[HOUR].0)

Running test test 3.5

C:Users\Jaeveon Jo'workspace DigitalWatchisrciunit_test.c
CU_ASSERT EQUAL(current_time[DAY],1)

Running test test 3.5 ..

T T T U o R IR
CU_ASSERT_EQUAL (current_time[MONTH]. 1)

Running test test 3.5 .
= T

C:Users\Jae: cspace DigitalWatch'srciunit_testc
CU_ASSERT_EQUAL(current_time[YEAR] 1)

Running test test 4.1
Running test test 4.2
‘Running test test 4.3 ..
Running test test 4.4 ..
‘Running test test 4.5 .
Running test test 4.6
‘Running test test 4.7 ..

C-\Users\Jaeyeon Jolworkspace DigitalWatchisrcunit_test ¢
CU_ASSERT_EQUAL (current_time[SEC].1)

it Jo'workspace DigitalW: it test.c
CU_ASSERT_EQUAL (current_time[SEC].0)

Running test test 4.9 ...

CU_ASSERT EQUAL(current time[MIN],1)

‘Running testtest 4.10 ...

C:Users\Jaeyeon Jo\workspace DigitalWatch!src\unit_test.c
CU_ASSERT EQUAL (current_time[MIN].0)

Running test test 4.11 ..

CaUsersi - space DigialW: e
CU_ASSERT_EQUAL (current_time[HOUR].1)

Runting test test 4.12 ...

C:Users\Jaeyeon Jo'workspace'DigitalWatch\src'unit test.c
CU_ASSERT EQUAL(current time[HOUR],0)
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Bunning test test4.13 ..

C:Users\Jaeyeon Jo'workspace DigitalWatch\sechunit test.c
CU_ASSERT EQUAL(current time[DAY].2)
Running test test 4.14 ...

C:\Users\Jaeyeon Jo\workspace DigitalWatchisrciunit_test ¢
CU_ASSERT EQUAL(current time[DAY].1)

Running test test 4.15 .

C:\Users\Jacyeon Jo'workspace Digital Watch!srciumit_test ¢ ine Number 74
CU_ASSERT EQUAL (current sime[DAY].1)

Running test test 4.16 ..

.
CUsers\Jacyeon Jo'workspace DigitalWatchsrc'urit_test c Line Numbe:

CU_ASSERT EQUAL(current_time[DAY],1)
Runing test test 417 . Pased
Faled

Running test test 5.1 .
C:iUsers\Jacyeon Joiworkspace DigitalWatchisrc unit_test.c
CU_ASSERT EQUAL(Stopwatch_value[2].1)

Running testtest 5.2 ...

C:Users\Jaeveon s kspace DigitalWatch it _test.c
"U_ASSERT EQUAL (punning flag. 1)

Runsing test test 5.3 ..

Running test test 5.4
C:Users Jaeyeon Jo'workspace Digital Watchisrchusit_test.c ine Number
CU_ASSERT_EQUAL(Stopwatch_vale[0].0)
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