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Specification Review- SMA [T2]
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3 Stage 2040
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updateTimer(), pauseTimer(), getDis() &= %M 2MO| FAIZ
K| S4Ch
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System Testing — SMA [T1]

1. Brute Force Test

Ref UseCase detail A1t
UserO Al 12h, 12A] 42 &
R1.1 Set Time TR
HMEEOf A AlZHO] LCDO| =8
R1.2 Display Time | Southfinder0l 1Al, 12A] AFOIE 7t2|7|&
x|
R2.1 Set Timer 1Al 22 2% Ofg
Beep Timer | Timer7t 00|E|®H 5X &0t HXE
k2.2 Buzzer =2l= X
Timer?| H{X7} 28 W User?t
Stop timer | modeHE2 =S W HX 7} X[St=
R2.3
Buzzer Xl
Timer7t 022 %73} &|=X|
Stop StopwatchOll A startH{ & FZ27|
R31 Stopwatch | €3 & 43Xo=2 MY E[e |
=2 FE I Ot Lap,
Store Lap & | Splitol MEEE=X|
R3.2 split | 2T 307471%| Mol 5=
30707t EOi7tH XMFO| 2txl= X|
UserOlZl A=K LAIEXIE
Pause QaEgto ™ HX|5t= K|
R3.3
Stowatch Userd| Al 251X THHE
REFLoH MYIHSH=X|
UserOil | HHES Y=ot MFYE
Lap, Split0] &8 &|=X|
Check Lap & M OrX|8 Lap, Split0] ZHE =
R3.4 . CHAl T X Lap, SplitO]
Split =X
Lap, Split HIOIEZt Sie® 7|50]|
MOz S&t==X|
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UserOf| Al HHES 220}
HAZTQ A2F/X7L =73t
R3.5 Reset 5l x|
Stopwatch XA EI0[E Lap, SplitO]
AR El=X|
UserO Al HHES Yot L0
MY E[=X]|
Z[C 107HX] KOl =l 107H7F
R4.1 Set Alarm EO{7tH XMFO| Qtx|=X|
AT YEO| AKX =X
LE J7sS UL B Al LF
YEIE AN EX] S=X|
Beep Alarm | &0 M= A|ZHO| E|H H{ X7}
R4 Buzzer 12 ¢ 22l=X
Stop Alarm L X7t 28 I User?t TX|
k4.3 Buzzer | % Al BH7} BX|EER
OI-E|' H-lx-ljl- OE.I [[H Userjl.
R4.4 Set Snooze Snooze 88 A| 52 FT LCiA|
HX 7t S2l=X]
Usere| HHE 0| et
R5.1 Set Scope 1~999,9997} Q& g|X|
X A|ZtE SeedZE 10| 2AH G|
Generate | pandom®t 1~999,999 AfO|<)
R5.2 Random i Tt M S|
Number MAE| L7} 3lH0| 35| =X|
S| AlZE SeedZ 610 AT
Generate Random®t 1~60 AO[Q| h==TJf A
R6.1 Random dElEX|
Direction AMMEl LE2=0]| SHEHSH= LCD7F =
2| =X
User?t &dt= 7|52 &AMU2
R7.1 Select Function JHE * e
User?t &dt= 7|52 235t
Moz HEE=X|

1. Category Partitioning Test
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2.1. Test Case

2.1.1. Testable Features

category

values

time keeping

set time

set timer

stopwatch

set alarm

set scope

random direction generator

select function

alarm ring

buzzer ring

188
1R

reset

funct

start

mode
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2.1.2 Representative Values

category values number
time keeping 1001
set time 1002
set timer 1003
stopwatch 1004
set alarm 1005
nc
set scope 1006
random direction generator 1007
select function 1008
alarm ring 1009
buzzer ring 1010
pause 1021
stopwatch AHEf :
running 1022
reset 51
funct 52
Ik
start 53
mode 54
2= < 2001
CEEA
2X >= 2002
_ 12h 2011
=z 8E
24h 2012
0 2021
= 25 1~59 2022
60 >= 2023
0 2031
Al 1~59 2032
60 >= 2033
0 2041
= o 1~59 2042
60 >= 2043
2 4 M Y 2051
ERE A El 2052
g U4 A&l 2053

17



0 2061

lap & split X& | 1~9 2062
10 >= 2063

0 2071

o2l 1~999999 2072
999999 > 2073

71 M 370 < 2081
7Y >= 2082

total test case 139,968
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2.1.3 Error Constraints

S R=2
1o

category

values

A o

999999 >=

total test case

139,968 -> 93,313

2.1.4 Single Constraints

S R=2

10
category values
12h
LRI
24h
0
2 o
60 >=
0
e
60 >=
0
ENIE
60 >=
lap & split X% °
10 >=
ch B9 0
total test case 93,313 -> 300
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2.1.5 Property Constraints H-&

category values property
time keeping [property time keeping]
set time [property set time]
set timer [property set timer]
stopwatch [property stopwatch]
oc set alarm [property set alarm]
set scope [property set scope]

random direction generator

[property random direction generator]

select function

[property select function]

alarm ring [property alarm ringing]
buzzer ring [property buzzer ringing]
stopwatch AHE} paus.e [Ff stopwatch] [property paus.e]
running [if stopwatch] [property running]
reset [property reset]
o) funct [property funct]
start [property start]
mode [property mode]
2= < [if reset || funct || start || mode]
TFESAIZ 2% >= [if (timekeeping || alarm || function || timer)
&& (reset || funct || start || mode)]
o oz 12h [if set time]

24h [if set time]
0 [if set time||set timer]

= 9™ 1~59 [if set time||set timer]
60 >= [if set time||set timer]
0 [if set time||set timer]

Al 2E 1~59 [if set time||set timer]
60 >= [if set time||set timer]
0 [if set time||set timer]

= s 1~59 [if set time||set timer]
60 >= [if set time||set timer]

2 4 MEd [if set time]

2 Y MEd [if set time]
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Y AA A EH [if set time]
0 [if stopwatch&&running]
lap & split A& | 1~9 [if stopwatch&8&running]
10 >= [if stopwatch&&running]
0 [if scope]
== 2 1~999999 [if scope]
999999 > [if scope]
71 M 374 < [if select function]
374 >= [if select function]
total test case 300 -> 95

4. Pairwise Combination Test

oc &4 FE2EAZ 2= Zoigiad 2 el Al 23 = 23 |ap&split SR 7lsdEt

set time reset ojot 24h 0 0 600|% 0 0 af 1=l

set timer start O] & 12h 600|4  1~59 0 0 0 afl=l,

buzzer ring start O] & 24h 0 0 0 0 0 ojet

set alarm mode oj et 12h 0 0 0 0 0 ojat

time keeping reset 0] = 12h 0 0 0 0 0 ojet

set time mode O] &t 12h 1~59 600|4  1~59 0 0 ojat

stopwatch mode  OJgt 24h 0 0 0 100|140 ojet

set time start ojat 24h 1~59 1~59 6004 0 0 ojgt

set timer mode oj ot 24h 600|&  600|&  600|& O 0 ojat

set alarm funct 0 & 24h 0 0 0 0 0 ojat

set scope reset ojzt 24h 0 0 0 0 9999990| 4 ojet
alarm ring mode O] 4t 12h 0 0 0 0 0 ojet
stopwatch funct ojet 12h 0 0 0 1-9 0 ojgt

set timer reset ojgt 24h 600|& 0 1~59 0 0 o]t

stopwatch reset 0] = 12h 0 0 0 100|140 ojet

set time funct (o] P43 12h 6004 600|%  600]% O 0 afl=l,

buzzer ring reset ojzt 12h 0 0 0 0 0 ojet

time keeping funct ojgt 24h 0 0 0 0 0 ojet

time keeping mode  O|Ct 12h 0 0 0 0 0 oj gt

alarm ring start ojzt 24h 0 0 0 0 0 ojet

set scope mode 0] & 12h 0 0 0 0 1~999399 oj ek
set scope start 0 & 12h 0 0 0 0 9999990| 4 ojet
time keeping start ojzt 24h 0 0 0 0 0 ojet

alarm ring reset 0] & 12h 0 0 0 0 0 ojgt

alarm ring funct Ojet 12h 0 0 0 0 0 ojet

random direction generator reset oj 2t 12h 0 0 0 0 0 oj ek
function funct (o] P43 12h 0 0 0 0 0 0]t

function mode  OJgt 24h 0 0 0 0 0 o] =

random direction generator start O & 24h 0 0 0 0 0 oj gt

Total test case : 64

5. Conclusion
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System Testing — SMA [T2]

1. Brute Force Test

Ref. UseCase detail Z1f
12 41t A|[ZtE2 HMOHE EH5=71
R1.1 ShowTime
1A|ZE A3 A|ZHS Moz EHst=7t
TAIZH 1482 22% A|Z2 A-g =
=7t
R1.2 Set time
42 2% NZAE 28 = /U7t
4= MNZE d™E = U=t
AEFAX|IZE MO 2 A2 sh=7t
R2.1 Stopwatch | TA[ZH A AEYX|ZE SAXf Al S
Moz X&Est= 7t
R2.2 save records | X A[ZHO| M E[UE= K|
sto
R2.3 P AEYX7} M2 HXsH= A
stopwatch
reset
R2.5 AEQK|ZL 022 X7|3} E|=X|
stopwatch
R3.1 show alarm | €&Q| X MEf7I EA|L|E=X|
R3.2 select alarm | &= 228 HOF=X|
gatol Ho| 22| YS I Y
R3.6 stop alarm
= e X
R4.2 set timer 32 2% e
R4.3 start timer | EFO|{7} A|&tE|& X|
R4.4 stop timer | EFO|H 7t FX|SH= X|
R4.5 reset timer | EfO|{7} 022 x7|3tE|= X|
R4.6 ring timer | EFO|HZt OO|&[AS I S2|= X
, FAMYAL WX MEIF BAIZE=
R5.1 show dice
X
R5.2 set dice FAR M 4 O Y
R5.3 roll dice FAL| B 20| 1~12 AtO] QIX]|

22



R6.1 show RR | 2 A9 oiXf YEf7t HAIE|= X
R6.2 set RR =AY A 6 Y
R6.3 play RR E3 Aol =HEO| 1/21¥ = QX T
R7.2 select Menu | 67HA| D77t HetE|= X| F
R7.3 check Menu | '€ HMAg = Ues A T
R8.1 change Menu | menu HHES 4% & [Iff #& T
2. Category Partitioning Test
2.1.1. Testable Features
category values
ShowTime
SetTime
Stopwatch
oc Alarm
Timer
Dice
RR
Menu
2ol
o/21 Ol
Up(start/stop)
Down(reset)
2.1.2 Representative Values
category values number
ShowTime 1001
SetTime 1002
oc Stopwatch 1003
Alarm 1004
Timer 1005
Dice 1006
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RR 1007
Menu 1008
gtol 51
o2 ol 52
Up(start/stop) 53
Down(reset) 54
0= 2001
A9 12 Ol& 2002
1AIZE Ol 2003
99A[Zt Of % 2004
12 oot 2010
AlZt=el 1A|ZH ofgt 2011
99A|ZH X1t 2012
x A 2020
e = #HE 2021
Al HE 2022
orar Aty =4 2030
t7ls 2031
1& O|gt 2040
EtO[ 1A|ZH ofgt 2041
1AIZH Of & 2042
Eo| | AlEf =4 2050
s 2051
0 2060
FARRIA 1 2061
2 O[] 2062
0 2070
RRAY =& 1~10 2071
10 O| % 2072
Total test cases 124,416

2.1.3 Error Constraints

S R=X
ks

category

values

24



254 99A|Zk O &
AlZtetol 99A|Zh Z=1
total test case 124,416 -> 62,210
2.1.4 Single Constraints &-&
category values
2 F5HA] 0
FALR A 0
RRAY 0
EtO| 4 TAIZE Of &
o 3|
eto|o] At} ==
tho|&
o 3|
et At ==
s
Total test cases 62,210 -> 4,617
2.1.5 Property Constraints &
category values property
ShowTime [property ShowTime]
SetTime [property SetTime]
Stopwatch [property Stopwatch]
oc Alarm [property Alarm]
Timer [property Timer]
Dice [property Dice]
RR [property RR]
Menu [property Menu]
2ol [property check]
e | [property menul]
Up(start/stop) [property up]




Down(reset) [property down]
0= [if Stopwatch]
AmoA] 182 o4t [if Stopwatch]
1A|ZF O] At [if Stopwatch]
99A|Zt O] At [if Stopwatch]
1= 0OJ2t [if ShowTime]
AlZtetel TA|ZH Dfgk [if ShowTime]
99A|Zt ZE1} [if ShowTime]
x* HY [if Alarm]
ozt =2 H4 [if Alarm]
Al HA [if Alarm]
orat Al £2al [if Alarm]
CH7|= [if Alarm]
18 ojgt [if Timer]
EtO| O 1A|ZH O]gt [if Timer]
1A|ZF O|At [if Timer]
erolo ALE =g [if Timer]
AES [if Timer]
0 [if Dice]
ZARSIH 2 1 [if Dice]
2 Ot [if Dice]
0 [if RR]
RRAIY =& 1~10 [if RR]
10 O|¢ [if RR]
Total test cases 4,617 -> 73

. Conclusion
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