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Basic Requirements.

Dynamic SW Configuration (4 activated in 6 functions)
- 00O, Timekeeping, Timer, Alarm, Stopwatch, World Time

- Sleeping Time & Cheering Message
* 6. Sleeping Time
o AMEXIZLO|E 7|1 AlZte 2
o Sleeping time |2t A| %|CH
o 20 &&= 718 72 F
o Ol =X =0 A[Zt0| 2
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SUSIBL THEOIX| 242 EH AR
Let display XXX &3E (#2030, #2040 59)

Use case 1. Let display time B. Let Display stop watch

Actors User

Jser

Description - O A A2/ R/ YA IRIE)2 A E AIZHA|off 2t 2 o=t
- 12A|ZEN[O] B Al 20| LH/F 7t B A|T|0, 24A|X| O] BICHE HA|7t QiCH

- floj ofo|2EC| HX| &3}t = FFHCHE OL0| 2(/)2 2 EA|SICL.
- AHEZ 532 [0 2. Settime2 £ 0|5 tC}.

- BHEZS =22 0] 12A|7HH|QF 24A|7HH| £ toggledt 5= RUCEH

- | CHES B =% 2 W CHS function2 2 0| & BtLCt,

- |CHEE A =72 W display function list2 0| ST},

- S RAZ SHEHOY| S M EHEl | ZHX| functionf M EH & X| G2 & 7| functionf| CHSH OFO| 20| LIE}HCE

Use case 3. Let display timer D Hi

Actors User

Description - §|’ﬁ0ﬂ E'EIH timer Al?_lh()\“%/}_)% EO:I _jlf_l:l'

- Flo oto|2 =2 WM Bzt 0| F= FFIFCHE OI0| ()22 FA|BHCE
- AHEZ =82 W} timer?} inactive ¢fEfj 2t set timer 2 O[5 StC}.

- |CHEZ BH =72 [f C+S function2 & 0| SHCE.

- |cHEZ ZH =32 [ display function list2 O| S &HC},
2 =312 [ 6. Change timer countingS A & otC}.
2 =% 2 [ 5. Change timer state 2 M $HC}.

- Bt AZ SHCHY| SR M EREl | 7K function®f M EXE|X| Q42 & 74X| functionOf] CHEF OFO| 2 0] LEEFLHCE

ARl =X|Z H|A[oHOF 21 (ex. 125 O[T/ 12 O|4)
=> D oot H o

o} HOf| A XY stop watchl| A|ZHA|/2/ZE/EE|=X)s B O FC
A|ZH2 12. Calculate stop watchS A3 35}0] A AStC},
3™ 21%Z Sy SR MEHEl | K] functionD} M EH &| X| 42 & 7HX] functionOf| Ci$

2lo| ool 25| x|
Eo 3o

CHES B/ =38

CHES 27| =318

243} ol 8= T/ CHE OL0| 2(/)2 2 EA|BHCL
= ASHBSICL

I CtS function2 2 O| S 3tCt,

[ display function list2 O| & otCt

:

rim i
mjo mio

== 0 9.
=32 [lf 10. Reset stop watch2 A& tC}.

Change stop watch states S SBPILCY,
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Terminology

Term Description Remark
Activate  Toggle 7|2 ZICt ZACH & [ ‘2-d2tSt= 20| 2 AFESH QUL

Use case 3. Let display timer

Actors User

Description - 2O A timer Al ZHAl/Z/ZE)E 2O L
- o0 AZ SLTHO| X A EHE Ll Z7HX] functiont A EHE| X| §42 & Z}HX| functionOf Ci et OFO| 20| LIEFFCE.
- 9ol oto|R s HMEGI O F)= ZF 7t CH2 Of0|2()2 2 HA|BICE

- AHES &3S [ timer?[inactive | EH2} P set timer2 O] S3HCL.

- CHEZ B/ =32 [l CIS function2 2 0| S PHCY.

- CHES ZA %‘Eig [lf display function list2 O| S $tC}.

- BHES =% 2 [f 6. Change timer countingS & S StC}.

- DHES =72 [f 5. Change timer state S & 3BT}
Term= J2UX| T S LA AZOHX| 242

=> RSB 3
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Stopwatch
Use case 11. Lap stop watch
Actors User
Description - stop watch?} S % 0|2} H(active) lap o} O HENEEREE
- stop watch?} SZ Z0| OfL|2} M (pause) O}F L= UO|LEX| Y=L}
Alarming
Use case 17. Show alarming
Actors None
Description - 4o 98 Soim gg0aE §3 20| ol A ol 4 B0l AEE Yalt Aol £rt
- oY 2O = e oro| = f XY J\I’*( (2)/ /LY I2)E 278 = A|ZHA| o 2} 2O &L,
- 5X UO| A B,CZ2DHE FSILIE &7 2 [ 18. Turn off alarm manually2 2 ST}
- 5X7tOLR 3 SE L SLX| UUS [ 19. Turn off alarm automatically S A S SHC}
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28. Let display function list

User

3} ACHY| "CusTomlze YoUr OwN ClOck” (CHA 2 XL HEH) 2E 2 250}

C
[
o} A% SHEHO| WA MEHE Y| 7HA| function & S & X| B2 & 7HA| function|| CHSH OFO| Z list7t LEEL

otk

list2| OFO| &2 function®| &4z} O §-& Z&SH= Ol0|ZS 2 0|2 0{X U1

2 BA|BIC}H

AT HEN F0litemS| RIZ0|| MEHXIIL &2 RO 2 HA|Z[O] QUCE.
Listo| &1 Z 2 E 471 9] item M EHEl functiona 2|05, LIHA| 2749 itemS ME &|X| B2 functionS 2|

—
O $tCt.
A BEZ2DHES =& 2 [[f 28. Control function positiong & & $HC},
CHES =32 ] X liste| & H® function0fl SHEst= StHS 2 0| F 6L},
OIR 2 HEZ £ 2X| %1 520 SECIH 29. Back to base S A& SHC}

29. Control function position

User

=2 HEOAZ I

OreF itemO| list2| 71 2

&UCt
=2 HEO BY I

— [ B |
ot} itemo] list2] 7 1% 0] 94 M liste] 7} @2Z 02 §7|1 LIGHX| itemS & B 714 AZo= §

ZICt.
=2 HEO DY [}

M HEE item?| 9|X|E 1 215 item2| K| 2f BfE L.
S50 U2 M= liste] 7H8 RFL2 7|20 L0 X| itemS 2 o 7MY 2EF L=

I MEE jteme| X2 1 22 Z jtem?| 9|2t HFRLH

S MEHE liste] itemOf| A CHS item2 2 MEWALE =8

#2030

1.28 Let display function list.

E2. 7I2|7|E itemO] /tE 22XU FT 7t €

[

ZO| item= “t2l7ICt.

E4. itemO| function list®] 71 QEZ0 A= O

function list2| 7}

 2Fe=2 {71 UHZA| items

= ¢ 2EZoF Filch.

E4. itemO| function list®] ZHE 21%F0 JAS FF

function list®| 7} QEXOSZ F7|1 LIHX| item

| el
== ¢

Use case-
Actor-

Type-

Pre-Requisites.

=
Y JEo= F{lch.

29. Control function position.
Users
Evidents

A-EZF7L Let display function listOl M function=2
=M MZEE R .

Typical Courses of Events. (A) : Actor, (S) : System«

2 (S) function list0l AFSXIS| QB S HHAoH]

1 (A) Let display function listol M ArEXt7t st
ofolglo] o|z/MEE QETICH (AB/DHES

#%Eh.u

-

Pl

Alternative Courses of N/A-

Events.

Exceptional Courses of N/A-

Events-
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Use case- 7. Buzz timer-
Use case 7. Buzz timer
Actor- System]
Actors None
Description - HEHE NTO[ e 5XF 228 W 5 AFS O = ALY, Type: Hidden-
Pre-Requisites. AE XL Set timerOlM 2ETH AIZIEHE counting

= 2=},
Typical Courses of Events: (A) : Actor, (S) : System.«
1 (S) 527t A28 WLt

Alternative Courses of N/A-

Events-

Exceptional Courses of N/A-

Events-
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Let display timer Set timer

Use case- 3. Let display timer- “ Use case- 4. Set timer-
Exceptional Courses of E1~8 ERO|H HEZ QX7 3¢ AHEE FE
Events. %ﬂ—?—)l timer/} inactive AMEfZF OfL|2}H Set timerEI Alternative  Courses of E* Y&, cheering message 7t 28 Al 2 SIS
I Ol%-é-l_xl %Etr F‘I Events- I:|'}‘I %Or%tfﬂ
E* timer 7t 22 AlZ44 22 FI2 8T 7|55 +

3. Let display timerQ| ZZH0| [}2™M active HENY [ 4. Set timerZ 0| S36}X| Q=L
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Pre-Requisites2} 1st. Event?} €&

Use case-
Actor-

Type:

Pre-Requisites-

5. Change timer state-
Usere

Evidente

Let display timer®lM ArEXI7} 2Hde/H|E2E%HE]

¥t DHES FELh.-

Typical Courses of Events- (A) : Actor, (S) : Systeme«

1[(A) Let display timerolN AFEAF Za=l/HE
d2tE QI DHES FELOh..

2 (S) timer®| T & Eli(active/inactive)S toggle
ST}

—

Alternative Courses of N/A-

Use case- 6. Change timer counting-
Actor- Usere
Type- Evident.

Pre-Requisites-

Let display timerOllA AREALZE UAIEX|/ZHAIZ
R Yot BH=ES FE0h.-

Typical Courses of Events- (A) : Actor, (S) : System«

1 |(A) Let display timerOllAl AF2XI7F LA[EX| /Y

AR E Q8% BHE=S F=C0h.

2 (S) timer2| ®X{ AEl(pause/restart)E toggle?t
Ct..

Alternative Courses of N/A-

Events.-

Exceptional Courses of E2. timer2| HA| &EW7} inactived EF OFF &

Events- LIS e] P
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Mode:

Category

- Mode
- Actions
- Checks

#Time:

display time. [property Time]

set Time. [property SetTime]
#Timer:

display timer. [property Timer]
set timer. [property SetTimer]
#Stopwatch:

display stopwatch. [property Stopwatch

#Alarm:

display alarm. [property Alarm]
set alarm. [property SetAlarm]
#Globaltime:

globaltime. [property Global]

#SleepingTime:
display sleeping time.
set wakeup time.

[property Sleeping]
[property SetWakeug

Category-Partition Testing

ETime:
change time format.
goto next function.

E#TimeSet:
set time.

ETimer:

active timer.

pause timer.
inactive timer.
geto next function.

ETimerSet:
sef timer.
back to base.

#Stopwatch:

active stopwatch.
pause stopwatch.
reset stopwatch.
lap stopwatch.
goto next function.

#Alarm:

see next alarm.
enable alarm.
disable alarm.

#SetAlarm
set alarm.
back to base.

turn alarm on.
turn alarm off.

#Global:
change my time zone.

change global time zone.

goto next function.

#5leepingTime:
change cheering on.
change cheering off.

[if Time] [preperty FormatChange]

[if Time] [property Mext]

[if SetTime]

[if Timer] [property TimerOn]
[if Timer] [property TimerOff]
[if Timer] [property TimerOff]
[if Timer] [property Mext]

[if SetTimer]
[if SetTimer]

[if Stopwatch] [property activeStopwatch]
[if Stopwatch] [property pauseStopwatch]
[if Stopwatch] [property resetStopwatch]

[if Stopwatch]

[if Stopwatch] [property Mext]

[if Alarm]
[if Alarm] [property AlarmOn]
[if Alarm] [property AlarmOff]

[if Setalarm]
[if SetAlarm]

[if SetAlarm]
[if Setalarm]

[if Global]
[if Global]
[if Global] [property Mext]

[if Sleeping] [property CheeringOn]
[if Sleeping] [property CheeringOff]

Checks:

#Time:
check valid time.
check counting time.

check changing time unit.

#Timer:

ring beep.

stop beep.

check counting down.
check no counting down.

#TimerSet:
valid value change.

#Alarm:

check valid alarm list.
valid beep.

stop beep.

show alarming.

#AlarmSet:
valid value change.

#SleepingTime:

show cheering message.
ring buzz.

turn off manually.

turn off automatically.

[if Time && !Next]
[if Time &&: !Next]
[if Time && INext && FormatChange]

[if 'SetTimer && TimerOn]

[if ISetTimer && TimerOn]

[if Timer && TimerOn && !Next] [property count
[if Timer && TimerOff &8&: 'Next]

[if SetTimer || SetAlarm || SetTime]

[if Alarm &&: 'Next]

[if !SetAlarm 8:& AlarmOn]
[if AlarmOn]

[if AlarmOn]

[if SetAlarm]

[if CheeringOn]
[if CheeringOn]
[if CheeringOn]
[if CheeringOn]
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Test By f:'.'._-'-': 21 61512 |Fa
| 111 [P 22 G169 |Fa
Result 2 113 [Pa= 23 51610 [Fa
3 1.1.12 |Fa 24 51611 |Fa
F 1212 IF= 25 1812 |Fa
: T 2% 517.12 |Fa
- 125 |k 7 71812 [Fa
- I 2 71813 |Pas
. ;__', = 23 7.12.12 [Fa 9 / 42
- — 1 0 71913 |Pas
. 3 A 12 [Fa
1 S=aE 2 22018 [Pam — o)
11 1612 [Fa - — 21 4/0
— - 13 22112 |Fa -
5 1712 |ka 3 82118 |Pas
3 L LU e 35 a2212 |rs
14 4412 JFa 3% 22312 [Fa
15 4912 [Fa = 32314 |Fa
15 51012 |Fa 20 32315 [Fa
17 51112 |Fa 2 223 16 [Fa
I8 51212 |Fa a0 973117 [Fa
E 51312 |Fa 41 92412 [Fa
. 1412 Ira a2 1025 12 |Fa
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Pairwise Set

mode: time, timer, stopwatch, alarm, global time, sleep

running: stop, running

beep: stop, ringing

action: on, off, nextFunc, seeNext, pause, laptime, reset, setTime, changeMyTime, changeGlobalTime,
cheeringMessage

[ ] = "time"” THEN [action] IN {"nextFunc","'setTime"};

[ ] = "timer" THEN [action] IN {"on", "off", "nextFunc","pause”, "reset" "setTime"};
[ ] = "stopwatch” THEN [action] IN {"on", "off", "nextFunc”,"pause”,"laptime”, "reset"};

IF [mode] = "alarm" THEN [action] IN {"on", "off", "nextFunc”,"seeNext", "pause”,"reset"”,"setTime"};
[ ] = "global time" THEN [action] IN {"nextFunc”, "changeMyTime", "changeGlobalTime"};
[ ] = "sleep” THEN [action] IN {"on", "off", "nextFunc”, "cheeringMessage"};



Test
Result

[="RIEN - R T S R

[} SV I % R L O o~ R I % I % IR T LS I P P = = & & s s a

mode | running beep action Pass/Fai
time: stop ringing |=seiTime |Fail
timer stop stop nextFund Pass
time: running |stop setTime .F’a 55
alarm runnirg |ringing |con Fal
stopwatd] stop stop reset Pass
global timf running  |ringing  |nextFund Fal
global tim stop stop changed Pass
time: running |stop sefTime |Pass
alarm stop stop sefTime |Pass
time: running |stop nextFund Pass
timer running |ringing |setTime |Fal
alarm stop stop setTime |Pass
stopwatc] running | stop off Pass
alarm stop stop seeMext | Pass
timer runming |[rnging |pause |Fail
sleep running |[rnging |cheernglFal
stopwatd] stop ringing |on Fai
timer runming |[ringing |reset Fai
timer stop stop on Pass
alarm running |ringing |nextFund Fal
alarm running |stop seeMext |Pass
alarm runming |[ringing |seeMext|Fal
global imf running |ringing | changeM Fass
stopwatd running |stop laptime |Pass
stopwatq running |ringing |nextFund Fal
global timf running |ringing | changed Fal
stopwatc] stop ringing |pause |Fail
alarm stop stop off Pass
sleep stop stop cheeringl Fal
global tim) stop stop changeM Pass
sleep stop stop nextFund Fass
alarm stop ringing |seeNext|Fail
timer runming |[ringing |off Fai
stopwatd] stop ringing |[laptime |Fai
alarm ston ringina  lreset Fal

17/ 35

= 48.5%



System Test Case

10. Reset stop watch «

11. Lap stop

Refs Use case name Test description

R1- | 2. Set time~ - A& 9| underflow, overflow, 12|11 o2 X
2| HAE.
-3 g AL E & 40 st x| SghA
S ol=el M2l HAE.
- FESHA B2 ERY, 3 o) 28
420 ot S5 HAE.

R2: | 3. Let display timers - inactive B/t Ot Wl Set timer= OS5t
=Xof it HAE.

a 4. Set timere -AIZt2| underflow, overflow, 12|11 ¢ 2|2
HAE.
Al &, & 440 sk = SglyESal ol
=9 HE| HAE

¢ 5. Change timer state. - timer/t inactive@® HE{OIM B H{=0| S5

. ‘ SHA| X0 THEE HAE.
6. Change timer counting«
R3: | 9. Change stop watch state.| - stop watch2| active, pause, reset0| & %}

S HAE.

watch«

19 Falaiilaka cbkmem combals o b v

mbaln A ZEO] mviarflan: FALAE

+

t

t

brute force testing

Tests Num4 Descriptione P/F4
Time« 1-1- | AlZHO| §YH o2 E2{7H=X &I} Pe
1-2- | &H02l sfo| Imet 90| HaotA| Zolgttt., Pe
1-3 | AlZHES 282 I Overflow 7t HWSH=A] =@IDHCH. Pe
1-4. | AZHO] 2212 I Overflow 7t YW SI=A] =QIBtCt. Fo
e 1-52 | Spec Ofl A =tHO| Lt2=X] =oIoiit. Fo
Timere 2-1+ | Timer 7} inactive 2 M Set timer 2 O|S5t=X = QIBHCE . Po
E 2-2- | AlZHg 28T M Overflow 7F HASH=A] QIS Pe
2-3. | 27ETH AZH buzz SH=X| 2 2IHCH. Fe
2-42 | Timer 7F €2l AlZt3} alarm O 22|= A|ZHO] HE Fa
AIE oIt
2-5¢ | Spec O Al 2HHO| Lt =X] =lottt . Fo
Alarme 3-1» Po
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F a I | e d Nums Description«

Case 140|993 12¥€ 31Y @5 11 A 598 59%XE HAHSID 1 X7} X|LIH
Overflow 7} 2H485HCL

1-5¢ | Spec Review 0 A2} Z0] MEISE function list 7t 2235ICt-
2-2- | LE0| 22X Y=Lt
A P | 10/ 23
2-4- | Spec Review 0| A@F 20| MEESE function list 7} =223 SICE-
3-20 | LEo| 22|A] E=Che :
= 43.4%
- . (@)
3-3. | ¥2h0| 224 Eelhe ‘
3-4.- | Spec Review 0| @} 20| MEESE function list 7} =223 SICE-
- _L L . -
4-3: | Spec Review Ofl A2t 20| M=H%t function list 7} £ BSIC. « Alarm 7|52} OfO|Z display Fail
|:| |' o
5-3¢ | Spec Review 0| M@} 20| MEETE function list 7t =& E5Ck ‘ Lo 1= CaSe Fall

6-1+ | 20| 23X Ytt.







