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Set Timer
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Show Alarm
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Set Alarm
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Stopwatch
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World Time
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Set Speed and Weight
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Set Mode
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GUI Operation

Responsibilities
Type
Cross References

Notes

Pre-Conditions

Post-Conditions
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Set Time

interaction S=t Time

: Watch G I | - Mode Manager | | =

ok I | : Time |

User: Actor

buttonChcked

clickButton

dizplay EditMode

stopBuzzer
I e
izAlarmRinging
ufton && IslongClicked F=True&&BuzzerFlagl=True]
enterEditDam

changed flag's status

[ElickedButtont=/AdjustEl

itton £& elapsedTime==1]

i s e nm ...

craazedEdirTime

editTimeFlow

loop (0.9 )

[Elaps=dTime=5]
hurtonClicked

sl clickButton

StopBUzZZer

e e

isAlarming

bing

hardButton]
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changeCursor

changedCursor
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Set Timer
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interaction Sef Timer ]

% ‘ : WatchGUI | | : Mode Manager |  Timer | : Buzzer
User: Actor :
buttenClicked
clickButton
alt
= stopBuzzer
[BuzzerFlag =True]
isAlarmRinging
displayAlarmicon
[ClickbdButton==AdjustButton & IsLongClickedF|ad == True && BuzzerFlag =True && pauseTimerFlag ==True]
enterEditTimer
= ]
loop (0) ] displayEdithode [}
I = a8 ]
buttenClicked
clickButton
stopBuzzer
GispiayAiamicon isAlamRinging
{BuzzerFlag I= True]
[oot
IC =
IncreaseData
timgriime
IC
decreaseDala
'
GisplayTimer timgrmime U
[ort
ICi
changeCursor
dispiayTimer limérmime L
saveTimer
GisplayTimer 5 fimerTime LJ




Start Timer
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interaction Start Timer J

opt_J
[ClickedButtong=ForwardButton && pauseTimerFlag
startTinier

Im;p ]

I[\ pauseTimerFlag]

% l :WalchGUI| | : Mode Manager ‘ ‘Tick | l  Timer ‘ | : Buzzer ‘
User: Actor H : i i :
! buttenClicked CACkBnN : H
i ac ; : i
[BuzzerFlag =Trlid] i :

\gecrease nmer “ |

==
displayTimer

stopBuzzer

Hegiayhiamicon T




Pause Timer
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|interaction Pause Timer )

% ‘ “WatchGUI | ‘ : Mode Manager ‘ : Timer
User: Actor
;'_'b_uﬂ'onChcked ol ChckBuston -
i a_) i :
[BuzzerFlag I=Trud] : H
é opt_J ; :-
i ClickedButton=FFonwardButton && :seTlmerFIa == True}
i [ pauseuplmer pa.u g ! :
: T i
; timerTime T :
+ displayTimer H .
ﬁsplayﬂlarmicon - . H :
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: Timer

seTimerFlag == TrL'le]
decrease 1mer U

dButt '
orwardButton % 3]
loop (0.7)
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: Tick
['pauwse TimerFlag]
isAlarmRinging
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interaction Resume Timer )
User: Actor

Resume Timer
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Cancel Timer
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: Timer

interaction Cancel Timer )

: WatchGUI
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interaction Change Alarm

% | swatchGUI ‘ | :ModeManager

User: Actor H : :
! buttonClicked |
H chckedButon H
: H

ij—t) I i stopBuzz

y ] i ;
[Clicke{iBstion == AdjustBution &4 ALangClicked = True]
i alt J ; ! :

: : i : ! :
[i=LastAlarmTimer | T'\'e]:ha.ngaAlarrr i i :

H L 1 '
requestExpirationTime .
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Turn On/Off Alarm

interaction TurnOnOfAlarm )

Y

| :ModeManager

User: Actor,

'hutlunCIil:{E:Ii_

clickButton

| :Alarm :AlarmTimer

alt J E
[BuzzerFlag == True]

| mmmm mEEmEn amEmEEEEEE] T

‘: isAlarmRinging [ :

e S

[CIil:ceiiEiumn ==

ofwardButton &4& isLong]

:EquzerFIé.g I=Trus] :
opt : : :

icked 1= Trug]

twrnOnCifAlarm

i il e i SiSpiCHegeaE T AlzmTimertoggled | %
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fll

Nev



Set Alarm

SRR
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% ‘naﬁ:hGlll| ‘ ModeManager || “Alarm | | “AlarmTime ‘ ‘ Buzzer

User: Actor

umonCicksd |
clickButton
alt
[ouzzerlag == Trug]
stopBuzz
slarmiingng
displayAlarm
[chckedBution =% AdjustButtor) & BuzzerFlag '= True && isLbrigClicked == True]
emsrEgalam
h iy,
loop 0 J
[ClickedBunen == Bunon&& ElapsedTime < 5]
at J
Bgriheal
T J—ciuecmuston I

[odzzerflag 1=T]

opt.

[ic
i increaseAlarmTime

display Alarm T

decreaseAlammTime

g Time

changeCursor

IclickedBunon)

dbpisy changed O

savehlarm




Start Stopwatch
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interaction Start Stopwatch )

% swatchGUI :Mode Manager Tick :Stopwatch :Buzzer
User: Actgr : : : ! :
:AﬁuﬂonCIlcked_L P cickauton | ; E i
at J BuzzerFlag == : : :
1True] : stopBuzzer L !
I o i . 4 isMlarmRinging H
ﬁsplaystowatcr :
[BuzzgrFlag = True] H H '
H opt J [ClickedButton == Fqn-.'ardBurton] : :
startStopwatch
i : loop (0.") :
opt_J fisPaused
: | H I=True] H
increaseCurrentTimg
i < [T eurrentTime 3T :
e emeaaaas : T :
DisplayStopwatch H H L :




Pause Stopwatch

interaction Pause Stopwatch )

% swatchGUI :Mode Manager ‘Stopwartch :Buzzer
User: Actor
buﬂnnCIlcked__: i clickBution :
alt ) BupzerFiag == True] stopBuzzer i !
| HEEER QLI L L LT L L] LD !
| isAlarmRinging H |
Eisplaysmp'.'.'at{:h :
[EuzzerFIag 1= True] _E _r
i opt ) 1 ' '
! [ClickedButton == Fur'.'.rardBurtnn !
' && isPaused I= Trug] :
pauseStopwatch
o e e |
IsplayStopwatch|_| : currentTime e '
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Resume Stopwatch
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linteraction Resume Stopwatch )

% | :watchGUI | ‘ :Mode Manager
User: Actor :
| buttonClicked _ H
! = clickButton H
alt [Buz#erFIag == True]
_____ _BipiaySiopwaich L O A A O .
[BuzzerFlag = True] H i :
i opt_Jiciickq utton == ForwardButton]
resumeStopwatch
: i floop 09 ) : :
5 opt_J 5 §
: : isPaused : :
H 1= True] increaseCurrentTime
i H currentTime L ]
ﬁsplaystommatch : : : :




Lap Stopwatch

interaction Lap Stopwatch J

/!i wwatchGUI ‘ :Mode Manager :Stopwatch :Buzzer
User: ,%ﬁ?orn{ihckeg_
: I clickButton :
at ) [BuzzerFlag == Trug
j stopBuzzer [

Cainy Stopmatd

[BuzzerFlag I= True]

lapStopwatch

GE_)[CIickedButlon == AdjustButton && isPaused 1= Trug]
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Reset Stopwatch
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interaction Reset Stopwatch )

% watchGUI :Mode Manager :Stopwarch :Buzzer
User: Actar _ ' :
:Aﬁuﬂon(:hcked__ H ClickBution | i
alt /I[BuzierFIag == True] :
: stoquzzer —
i CE"""""“""' - ""'""".""""T“.'"“"JE“""'"""“"""""“J—l
%&playstopwatc isAlarmRinging : :
[BuzzerFlag I= Trug] ont :
[Clickg putton == AdjustButton && isPaysed == True] :
resetStopwatch
i s i
DisplayStopwalcl) [~ e T 5




Change Timezone

interaction Change Timezone )

[ gPlaWJCII’ld-l—I me

% watchGUI :Mode Manager :World Time :Buzzer
User: Actor ! : i ]
el ClickBution | | :
Bu?zzerFlag ==Tus slopl$uzzer [
bisplayWorld '"isiéia'fﬁ{ﬁi'ﬁ{ji'n'g"";""""""""""U

[Clic| jButton == ForwardButton]

changeTimezong.
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Start Calorie Check

raction Start Calorie Check )
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% watchGUI : Mode Manager Tick : Calorie Check
User: Actor
| buttonClikeed | ' I :
i [} alt [} (]
. . clickButton —v—) : '
5 M ClickButton == ForwardButton && startCalorieChéck == True && BuzzerFlag |= Trus
! loop ! i
; opt pauseCalorieCheck == True
s:artC?lnrieCheck
increaseCalorieTimer
R N P I S e . e O O e P e o =
P ) W Y ) < Calarie, Speed, Weight !
i displayCalorie |l : 1NN IR
i BuzzerFlag == True i
: stopBuzzer ’D
i -|E ...................... i ....................... é- - -Iéﬁlaifﬁé?ﬁéiﬁé ........... : ......................................
L displayAlarm | i 5 i



Pause Calorie Check

raction Pause Calorie Check )

% watchGUI : Mode Manager : Calorie Check : Buzzer
User: Actor
i buttonClicked i
i 2 - clickButton ! ; E
! alt | : :
! ClickButton == ForwardButton && startCalorieCheck == True :
; && BuzzerFlag '=True ! :
] 3 : pauseCalorieCheck . :
; s B : :
£ tispiayCaiond e e e e i
! — BuzzerFag == True : :
! EE stopBuzzer :
e T T e il
S : 7 . isAlarmRingi gg .
.E displayAlarm : : :




Resume Calorie Check

interaction Resume Calorie Check )

% watchGUI

: Mode Manager

Actor: Actor I
1 : buttonClicked

Tick

: Calorie Check

: Buzzer

2 : clickButton :

3

resu meCaldrieCheck

alt lickButton == ForwardButton && PauseCalnneCheck —_
True && BuzzerFlag 1=- True

loop

opt Jpause{:alun'e{:h k 1= True

4 - increaseCalorieCheckTimer

9 - ishAlarm H|ng|ng
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Set Speed and

weight

2

User: Actor
buttonClicked

buttonClicked

“displayAlam

: Calorie Check

displayAlarm

" displayData

ispiayChangedCursor

[ ClickButton == AdjustButton &&|
= True]

| ongClick == Trus && BuzzerFlag

enterSetSpeedandWeight

T dizplaysetSpeedandWeight -

clickButton

loop (1.%) J [ClickedBitton == AdjustBunion &4 ElapsedTime < 5]

)

[BuzzerFlag == Trug]

stopBuzzer

clickButton : !
alt J[ BuzzerFlag == Truz | SlopSuzzer '
e
isAlarmRinging

ACIicked Button == ModeButton]

displayCa|

changeCursor
Et [ChickdButton == ForwardButton]
increaseData
e = R

opt [ClickedButton == ReverseButton] H
decreaseData o

=saveCarlorieSening

orie

T exiEdiCaloneCheck




Reset Calorie Check

1Reset Calorie Check/

A

watchGUI

: Mode Manager : Calorie Check

User: Actor

1 1: Messa

8 displayﬁ\lamﬂ

gel

2 : clickButtgn

: Buzzer

alt
© ClickButton == AdjustButton && BuzzerFlag != True

-

Emmm -

3 : resetCalorieCheck

BuzzerFlag == True

6 : stopBuzzer

7 :isAlarmRinging
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Stop Buzz

interaction StopBuzz
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Change Mode

interaction ChangshMode J

User: Actor
buttonClicked

R

clickButton

)

[BuzzerFlag == Truy

[BuzzerFlag = Truej

stogBuzzer

mfinging

ont ]

ick

ed 1= Trug]

[Clicbecpx.nnn == ModeButton && isLong

W

[sLastModelndex I= Trus]

T dispiaybods

[ displayChangsidode

changeMods
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interaction SetMode J

Set Mode s

: Mode Manager

r )
urtonClicked ! clickButton

alt : stopBuzzer A :
[BuzzeiFlag==Trus] I A 30 S (O SO N NN | S
P L] IsAlarmRinging
- — — — - —displayAlarmlet. — - e e —— e e e T H
[CIicheEiBun.on==ModeBunon Eé&lsLDngCIicked==True&&Buzzel:FIag!=True 1 :
: ; enterkEditMode H
loop (0.1 J : :
[Click:kdBul:mn!=AﬂjustButmn ;&& ActiveModeCount!'=4&&FElagsgd Time=5] :
H buttonClicked & clickButton :
alt H StopBuizer Al [
5 L oy T - e
[BuzzerFlag==True] =AlarmRinging
| piapmnsieen o — | ;
[BuzzerFlag!=True] :
opt )
[ClickedBun.on==MUdeBu lion&& BuzzerFlag!'=True] .
: cha ursor H
R B A S P [y A H
changedCursor [ H
isplayChangedCursor] H
opt :
[CIiclcedBun.on::Fon.\rard Button& &BuzzerFlag!=True] '
: kh eStatus H
e Rt LS { :
displayChangedCursor] chagnedCursor H
| SdavelMlodeData :
P :
savedModeData :

displaySavediodeDard |
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Write Test Code & Unit Testing
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Time Test

Vew

f!!

@Test
public void timeflow() {
Time t=new Time();
for(int i=0;i<100;i++){...}
int result=t.getCurrentTime().getSecond();

assertEquals( expected: 1, result);
LocalDateTime test=LocalDateTime.of( year: 9999, month: 12, dayOiMenth: 31, heour 23, minute 59, second: 59, nancOfSecond: 990000000);
t.setCurrentTime(test);
for(int 1i=0;i<100;i++){
t.timeflow();

g public void changeCursor() {
result=t.getCurrentTime().getYear(); Time t= new Time();

asserteEquals( epected @, result); t.changeCursor();
) J/E 8 T cursor EItat=T)

int result=t.getCurrentCursor();
assertEquals( expected: 1,result);

t.changeCursor();
t.changeCursor();
t.changeCursor();
public void saveData() { t.changeCursor();

Time t= new Time(); t.changeCursor();

LocalDateTime test=LocalDateTime.of( year 7878, month: 1, dayOfMonth: 1, hour 88, minute @@, second: @@, nanoOfSecond: 0); t.changeCursor();

t.setEditTime(test); £ ehangecursor();

t.saveData(); // A% change df4f Zojcfcfste

int result=t.getCurrentTime().getYear(); result=t.getCurrentCursor();

assertEquals( expsced 7878, result): assertEquals( expected: @,result);

asseprtEquals( expected: null, t.getEditTime());



Time Test
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@Test @Test
public void increaseData() { public void decreaseData() {
Time t= new Time(); Time t= new Time();
t.enterEditData(); t.enterkditData();
t.increasebata(); t.decreasedata();
int result=t.getEditTime().getSecond(); int result=t.getEditTime().getSecond();
assertEquals( expected 1,result); assertEquals( expected: 59,result);

LocalDateTime test=LocalDateTime.of( year 9999, menth: 12, nth: 31, hour 23, minute: 59, second: 59, nancOfSecond: ); LocalDateTime test=LocalDateTime.of( year @, month: 1, dayOfMonth: 1, hour @8, minute @@, second: @@, nancOfSecond: @);
t.setEditTime(test); t.setEditTime(test);

t.increasebata(); t.decreasedata();

// 2] ) ! L1/

result result=t.getEditTime().getVear();
ussertEquals( expected @, pesult); assertEquals( expected: 9999, result);

//omt //amt

t.setCurrentCursor(s); t.setCurrentCursor(s);
t.increaseDatal); t.decreaseData();
result=t.getGHT(); result=t.getGHT();
assertEquals( expected 10, result); assertEquals( expected: §,result);
t.increaseData(); t.setGHT(-10);
t.increaseData(); t.decreaselata();
t.increaseData(); t.decreaselata();
t.increaseData(); t.decreaselata();
t.increaseData(); result=t.getCMT();
result=t.getehT(); assertequals( expectsd: 14, result);
assertEquals( expected -12, result);

[/ format
//format t.setCurrentCursor(7);
t.setCurrentCursor(7); t.decreaseData();
t.increaseData(); boolean re=t.getFormat();
boolean re=t.getFormat(); assertEquals( expecied: false,re);

ssertEquals( epected false,re);



Time Test -

+" Test Results
TimeTest
timeflow)
saveData()
changeCursor()
decreaseData()
increaseData()

passed
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Alarm Test

public void IsAlarmTimeCheck() {
ModeManager man = new ModeManager();
Buzzer buzzer = man.getBuzzer();

Alarm alarm = ((Alarm)(man.getmodes()[1]))
alarn.enterEditAlarn();
alarn.increaseAlarmTime();
alarn.changeCursor();
alarm.increaseAlarnTime();
alarm.saveﬂarm();

[/ 2E2 01012
Tine time = ((Time)(man.getmodes()[0]));
/1422 80:01:01

time.setCurrentTime(LocalDateTime.of ( year 2028, month: 1, dayOfMonth: 1, hour: 1, minute: 1, second: 8));

alarm.isAlarnTimeCheck();
/alarns &4 X 2o buzzerZt £ £
assertequals( nnpcctvl false, buzzer.getBuzzerOn());
assertfalse(buzzer.getIsAlarmRinging());

/lalarng Z 2
alarn.turnon0ffAlarn();

alarm.isAlarnTimeCheck();

assertEquals( expected: true, buzzer.getBuzzerOn());
assertTrue(buzzer.getIsAlarnRinging());

public void ChangeAlarm() {
Buzzer buzzer = new Buzzer();
Tine time = new Time();

Alarm alarm = new Alarm(buzzer, time);

alarm,changeAlarn();
alarm.changeAlarn();
alarm. changeAlarn();
alarm, changeAlar‘m()'
/lalarn 48 4+5 0
assertequals( expected B, alarm. getEurrentAlarmInﬂex())

@Test

public void TurnonoffAtarm() {
Buzzer buzzer = new Buzzer();
Tine time = new Time();

Alarm alarm = new Alarm(buzzer, time);
//alarn£ deactivate->activate.

alarm. changeAlarn();
alarm. turnOn0ffALarm();

boolean isActivated = alarm.getCurrentAlarmTimerObject().isActivatedTimer();

assertEquals( expected: true, isActivated);
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Alarm Test

public void IncreaseAlarmTime() {
Buzzer buzzer = new Buzzer();
Time time = new Time();
int 1;
Alarm alarm = new Alarm(buzzer, time);

alarm.enterEditAlarm();

95 L =71
222 S

i=0; 1 < 25; i++)
alarm.increaseAlarmTime();

alarm.changeCursor();

/iminute £ 705 F7}

for(i=0; i < 78; i++)
alarm.increaseAlarmTine();

LocalDateTime s = alarm.getCopyOfAlarmTimer();

LocalTime t = s.tolLocalTime();

assertEquals( expected. @, t.compareTo(LocalTime.of( hour 2, minute: 18, second: 8)));

@Test

public void DecreaseAlarmTime() {
Buzzer buzzer = new Buzzer();
Time time = new Time();

Alarm alarm = new Alarm(buzzer, time);

alarm.enterEditAlarm();
alarm.decreaseAlarmTime();
alarm.changeCursor();
alarm.decreaseAlarmTime();

LocalDateTime s = alarm.getCopyOfAlarmTimer();
LocalTime t = s.toLocalTime();
//88:80 a4 = 3

assertEquals( expect=d: @, t.compareTo(LocalTime.of( hour 22, minute: 59, second: 8)));

18 minute £ 18 &= —» 22:59F

@Test

public void Changecursor() {
Buzzer buzzer = new Buzzer();
Time time = new Time();

Alarm alarm = new Alarm(buzzer, time);
alarm.changeCursor(); alarm.changeCursor(); alarm.changeCursor(); alarm.changeCursor();
assertEquals( expecied: true, alarm.isCursorHour(});

@Test

public void SaveAlarm() {
Buzzer buzzer = new Buzzer();|
Time time = new Time();

Alarm alarm = new Alarm(buzzer, time);

alarm.enterEditAlarm();

alarm.increaseAlarmTime(); alarm.increaseAlarmTime(); alarm.increaseAlarmTime();
alarm.changeCursor();

alarm.increaseAlarmTime();

alarm.increaseAlarmTime();

LocalDateTime s = alarm.getCopyOfAlarmTimer();

LocalTime T = s.toLocalTime();

alarm.saveAlarm();

J/alarmg) ' LE a8 alarm g/ T test.

assertEquals( expected: 8, alarm.getCopyOfAlarmTimer().tolLocalTime().
compareTo(alarm.getCurrentAlarmTimerObject().requestExpirationTime()));

fﬁ!
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Alarm Test

@Test

public void TurnOffAlarm(){
ModeManager man = new ModeManager();
Buzzer buzzer = man.getBuzzer();

Alarm alarm = ((Alarm)(man.getmodes()[11));

alarm.enterEditAlarm();

alarm.increaseAlarmTime();

alarm.changeCursor();

alarm.increaseAlarmTime();

alarm.saveAlarm();

Time time = ((Time)(man.getmodes()[8]1));

time.setCurrentTime(LocalDateTime.of( year: 2828, month: 1, dayOfMonth: 1, hour 1, minute: 1));

alarm.isAlarmTimeCheck();
assertEquals( expected: false, buzzer.getBuzzeroOn());
assertFalse(buzzer.getIsAlarmRinging());

alarm.turnOn0ffAlarm();
alarm.isAlarmTimeCheck();

f!!

A1



Alarm Test- passed

P v @ 12 1
«" AlarmTest (Sys)
Cavealarm

[l
I

= (ORI Ll -

-

()

IncreaseAlarmTime
TurnCffalarm
ChangeCursor
ChangeAlarm
DrecreaseAlarmTime
IsAlarmTimeCheck
TurnCnCffAlarm

173 ms
168 ms
0 ms
5 ms
0 ms

0ms

" Tests passed: § of
"C:\Program F

Process finis

Palala
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Timer Test

increaseData(){ decreaseData(){
Buzzer buzzer = r b
Timer 3 Tiner tine Timer (b
timer. timer.enterEditTimer ()

timer.setTinerTime(LocalDateTime.
timer. increaseData()
getTinerTime() .getDayOfHontn(
o) ) ) .getTinerTine().
.getTimerTime().g

enterEditTimer()

Timer timer=| Tim )
().getHour(), temp)
timer.enterEditTimer()

assertEquals(timer.
assertEquals(timer.getsave
ertEauals (timer. getCurrenttursor() .
ertEquals(timer. getCurrentlurs ¢ tiner., setTinerTine(LocalDateTine.
timer. de eData()
timer.getTimerTine
assertEquals(timer.getTimerTime().getMinute()

_getHinute()
n s(timer.getTimerTine().

.getsecond

getHinute()-

etTimerTime().getMinuts

timer.cha

timer
timer.in

temp=timer.getTimerTime().get
timer. increaseData()
(timer.getTimerTime(

tiner. dec
e uals(timer.getTimerTime().getSecond(), temp) ;|




Timer Test
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Timer Test
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Stopwatch Test

public void startStopwatch() {
StopWatch stopWatch = new StopWatch();
int i;
stopWatch.startStopwatch();

for(i=0; i < 10002; i++)

stopWatch.increaseCurrentTime();
assertEquals( expected @, stopWatch.getCurrentStopWatchTime().compareTo(LocalTime.of( hour @, minute 1, second: 48, nanoOfSecond: 28008888)));

assertEquals( expected: false, stopWatch.getIsPaused());

for(i=0; i < 60000000; i++)
stopWatch.increaseCurrentTime();
assertEquals( expected: @, stopWatch.getCurrentStopWatchTime().compareTo(LocalTime.of( hour: 1, minute 39, second: 59, nanoOfSecond: 9900800080)));

assertEquals( expected true, stopWatch.getIsPaused());

@Test

public veid resumeStopwateh() {
StopWatch stopWatch = new StopWatch();
stopWatch.startStopwatch(); stopWatch.pauseStopwatch();

stopWatch.resumeStopwatch();
assertFalse(stopWatch.getIsPaused());

@Test

public void pauseStopwatch() {
StopWatch stopWatch = new StopWatch();
stopWatch.startStopwatch();
stopWatch.pauseStopwatch();
assertTrue(stoplatch.getIsPaused());

/\A!
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Stopwatch Test

@Test
public void resetStopwatch() {
StopWatch stopWatch = new StopWatch();
int i;
stopWatch.startStopwatch();
for(i=0; i < 10002; i++)
stopWatch.increaseCurrentTime();

stopWatch.resetStopwatch();

assertEquals( expected: @, stopWatch.getCurrentStopWatchTime().compareTo(LocalTime.of( hour 8, minute: @, second: ©)));

@Test
public void lapStopwatch() {
StopWatch stopWatch = new StopWatch();
int i;
stopWatch.startStopwatch();
for(i=0; i < 10002; i++)
stopWatch.increaseCurrentTime();
stopWatch.lapStopwatch();
for(i=0; i < 10002; i++)
stopWatch.increaseCurrentTime();
//lapTIme s AE
assertEquals( ex

pected. @, stopWatch.getLapStopWatchTime().compareTo(LocalTime

.0f( hour. 8, minute: 1, second: 48, nancOfSecond: 200000688)));

fﬁ!
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Stopwatch Test

JRA
.\'VU

@Test
public void increaseCurrentTime() {

StopWatch stopWatch = new StopWatch();

stopWatch.startStopwatch();
int i;

for(i=@; i < &; 1++)
stopWatch.increaseCurrentTime();
assertFalse(stopWatch.getIsPaused());

for(i=0; i < 70000008; i++)
stopWatch.increaseCurrentTime();
assertEquals( expected: 8, stopWatch.getCurrentStopWatchTime().compareTo(LocalTime.of( hour: 1, minute: 39, second: 59, nancOfSecond: 990080800)));



Stopwatch Test — passed

Run: Main_test StopWatchTest
P v @ 1217 = T Qw12 g + Tests passed: 6 of &
' StopWatchTest (5ys) 1s11sms  "C:\Program Fil
= pauseStopwatch 168 ms
increaseCurrentTime 457 m: . Process finishe
startStopwatch 440 ms
lapStopwatch 2ms
resumeStopwatch 0ms
resetStopwatch Bms
=

. Tests passed: 6

Palala
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Calorie Check Test

@Test

public void increaseData() { public void decreaseData() {

SRR
.\'VU

CalorieCheck calorieCheck = new CalorieCheck();

int tempWeight = calorieCheck.getWeight();
calorieCheck.setTempWelght(tempWeight);
calorieCheck.increaseData();
assertTrue(calorieCheck.getCursor());

assertEquals( expected: tempWeight+1, calorieCheck.getTempWeight());

tempWeight = 999;
calorieCheck.setTempWelght(tempWeight);
calorieCheck.increaseData();

assertEquals( expected: 8, calorieCheck.getTempWeight());

//cursor = false, Speed ZF7F

calorieCheck.setCursor(false);

int tempSpeed = calorieCheck.getSpeed();
calorieCheck.setTempSpeed(tenpSpeed);
calorieCheck.increaseData();
assertFalse(calorieCheck.getCursor());

assertEquals( expected: tempSpeed+1, calorieCheck.getTempSpeed());

J//tempSpeed = 995 @

temuSgeed = 99;

calorieCheck.setTempSpeed(tenpSpeed) ;
calorieCheck.increaseData();

assertEquals( expect=d: @, calerieCheck.getTempSpeed());

CalorieCheck calorieCheck = new CalorieCheck();

int tempWeight = calorieCheck.getWeight();
calorieCheck.setTempWeight (tempWeight);
calorieCheck.decreaseData();
assertTrue(calorieCheck.getCursor());

assertEquals( expected: tempWeight-1, calorieCheck.getTempWeight());

J/temp
tempWeight = 8;

calorieCheck.setTempWeight (tempWeight);
calorieCheck.decreaseData();

assertEquals( expected: 999, calorieCheck.getTempWeight());

leight = B0/F 9992

//cursor =
calorieCheck.setCursor(false);

int tempSpeed = calorieCheck.getSpeed();
calorieCheck.setTempSpeed(tempSpeed);
calorieCheck.decreaseData();
assertFalse(calorieCheck.getCursor());

assertEquals( expected: tempSpeed-1, calorieCheck.getTempSpeed());

calorieCheck.setTempSpeed(tempSpeed);
calorieCheck.decreaseData();
assertEquals( expected: 99, calorieCheck.getTempSpeed());



Calorie Check Test

@Test

public void changeCursor() {
CalorieCheck calorieCheck = new CalorieCheck();
boolean cursor = calorieCheck.getCursor();
calorieCheck.changeCursor();

ussertEquuls(lcursnr, calnrleCheck getCuPsnr())

@Test
public void saveCalorieSetting() {
CalorieCheck calorieCheck = new CalorieCheck();

int expectedSpeed = 18;

int expectedWeight = &4;

//temp speed, weight &%
calorieCheck.setTempSpeed(expectedSpeed);
calorieCheck.setTempWeight(expectedWeight);

calorieCheck.saveCalorieSetting();

//temp speed, weight7} 2% speed, weightdf
assertEquals(expectedSpeed, calorieCheck. getSpeed())
assertEquals(expectedieight, calorieCheck.getWeight());

JM
[Ms)

//cursor=true £ &=

assertTrue(calorieCheck. getCursnr())

@Test
public void enterSetSpeedandWeight() {

CalorieCheck calorieCheck = new CalorieCheck();

calorieCheck.enterSetSpeedandWeight();

J/ &% speed, weight7f tempSpeed, tempWelghtdf =0/75 bl
assertEquals(calorieCheck.getSpeed(), calorieCheck. etTempSpeed())
assertEquals(calerieCheck.getWeight(), calorieCheck.getTemplWeight());

@Test
public void startCalorieCheck() {

CalorieCheck calorieCheck = new CalorieCheck();

calorieCheck. startﬁalurletheck{}
[/flag £&F o
ussertFulse(calurleEheck getIsFause(}}
assertTrue(calorieCheck.getIsStart());

|+
" 3

=
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Calorie Check Test

@Test
public void resumeCaloreCheck() {
CalorieCheck calorieCheck = new CalorieCheck();

calorieCheck.resumeCaloreCheck();
//flag £F = JFEX o
assertEquals( expecied: false, calorieCheck.getIsPause());

H

@Test
public void pauseCalorieCheck() {
CalorieCheck calorieCheck = new CalorieCheck();

//flag £F
assertEquals( e:pected: true, calorieCheck.getIsPause());

@Test
public void endCalorieCheck() {
CalorieCheck calorieCheck = new CalorieCheck();

//flag
assertEquals( expected: true, calorieCheck.getIsPause());
assertEquals( expected: false, calorieCheck.getIsStart());

@Test
public void increaseCalorieCheckTimer() {
CalorieCheck calorieCheck = new CalorieCheck();

LocalTime time = calorieCheck.getCalorieTime();
//calorieCheck.startCalorieCheck();
calorieCheck.setStartFlag(true);
calorieCheck.setPauseFlag(false);

J*pause

HES AF

false, start = true
7 94 B2 0004

calorieCheck.increaseCalorieCheckTimer();
time = time.plusNanos(100808080);
assertEguals(time, calorieCheck.getCalorieTime());

double n = 23 * 3608 + 59 % 68 + 59;

n = n¥l@6;

for(int i=0; i<n; i++){
calorieCheck.increaseCalorieCheckTimer();

+

time = LocalTime.of( hour: 23, minute: 59, second: 59);

T =
=0

[
assertEguals(time, calorieCheck.getCalorieTime());

assertTrue(time.equals(calorieCheck.getCalorieTime()));

assertTrue(calorieCheck.getIsPause());
assertFalse(calorieCheck.getIsStart(});

.fll
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Calorie Check Test

@Test
public void resetCalorieCheck() {
CalorieCheck calorieCheck = new CalorieCheck();

calorieCheck.resetCalorieCheck();

assertFalse(calorieCheck.getCursor());
assertEquals( expected: 8, calorieCheck.getCalorie());

assertEguals(LocalTime.of({ hour: 8, minute: @, second: @, nanoOfSecond:

, calorieCheck.getCalorieTime());

@)
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Calorie Check Test - passed

JARA
.\'VU

Run: . Main_test CalorieCheckTest
P v @ 1217 = T Q v 17 & + Tests passed: 11 of 11
¥ . CalorieCheckTest (Sys) 2 % "C:\Program File:
L startCalorieCheck 8 s
- increaseCalorieCheckTimer 291m: | Process finished
pauseCalorieCheck 0 ms
enterSetSpeedandWeight 0 ms
changeCursor 0 ms
resetCalorieCheck 0 ms
saveCaloriesetting 0 ms
- decreaseData 0 ms
= endCalorieCheck 0 ms
» increaseData 0ms

resurneCaloreCheck 0ms



World Time Test

< b
o >
U
@Test QTest
public void changeTimezone() o public void getWorldTime() {
WorldTime w= new WorldTime(); Time t=new Time();

w.changeTimezone();
int result=w.getCurrentCity();
assertEquals( expected: 1,result);

WorldTime w= new WorldTime();
w.changeTimezone();

LocalDateTime tm=t.getCurrentTime();//set gnt to paris
int gmt=t.getGNT();

w.changeTimezone(); int result=w.getWorldTime(tm,gmt).getHour();
w.changeTimezone();

w.changeTimezone(); assertEquals( expected 16, result);
w.changeTimezone(); !

w.changeTimezone(); }

result=w.getCurrentCity();
assertEquals( expected: @,result);



World Time Test - passed

+" Test Results 16 ms
WorldTimeTest 16 ms
getWorldTime() 15 ms

changeTimezone() 1 ms

()



Buzzer test

public void beepBuzzer(){
ModeManager man = new ModeManager();
Buzzer buzzer = man.getBuzzer();

Alarm alarm = ((Alarm)(man.getmodes()[1]))

alarm.enterEditAlarm();

alarm.increaseAlarmTime(); alarm.changeCursor(); alarm.increaseAlarmTime();

alarm.saveAlarm(); alarm.turnOn0OffAlarm(); //01:01= 15 alarn
Time time = ((Time)(man.getmodes()[8]));
alarm.changeAlarm(); alarm.turnOnCffAlarm(); //00:00 22 25 alarm

time.setCurrentTime(LocalDateTime.of ( yes

alarm. 1salarmT1meEneck()
/lalarm 9/ £5/1 2= 4
time. setCurrentTlme(analnateTlme of ( ye

ol

r. 2828, month: 1, dayOfMonth: 1, hour 8, minute: 8));

ar: 2828, month: 1, dayOfMonth: 1, hour 1, minute: 1));

assertEquals( espected: true, buzzer.getBuzzerOn());
assertTrue(buzzer.getIsAlarmRinging());
alarm. 1sn1armT1meCheck()

/A% £

operation = test LfojA

assertEquals( = p=ﬂ d: true, buzzer.getBuzzerOn());

@Test
public void stopBuzzer() {

ModeManager man = new ModeManager();
Buzzer buzzer = man.getBuzzer();

Alarm alarm = ((Alarm)(man.getmodes()[1]});
alarm.entereditAlarm();
alarm.increaseAlarmTime();
alarm.changeCursor();
alarm.increaseAlarmTime();
alarm.saveAlarm();

alarm.turnOn0ffAlarm();

Time time = ((Time)(man.getmodes()[81));

time.setCurrentTime(LocalDateTime.of( year 2828, month: 1, dasyOfMonth: 1, hour 1, minute: 1));

alarm.isAlarmTimeCheck();
time.setCurrentTime(LocalDateTime.of( year 2020, menth: 1, dayOfMo
alarm.isAlarmTimeCheck();

//stopBuzzer£ o5 2
assertTrue(buzzer. getnuzzerﬂn())
buzzer.stopBuzzer();
assertFalse(buzzer.getBuzzeron());
assertFalse(buzzer.getIsAlarmRinging());

atg) buzzer 7t H

X

Unl

nth: 1, hour: 1, minute: 1));

JRA
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Buzzer test - passed

Run: . Main_test BuzzerTest

» Bl ¢ == = Q ¥ 12 &
+" BuzzerTest (Sys)

[ stopBuzzer

beepBuzzer

181 ms
181 ms

e
ms

" Tests passed: 2 of 2
"c:\Program Fil

Process finishe

()
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Set Timer

Start Timer
Pause Timer
Resume Timer
Cancel Timer

Start Stopwatch
Pause Stopwatch
Resume Stopwatch

Lap Stopwatch

March index| Match
$16517.518519.520 =1 |startCalorieCheck() n
S34EIBIA0EA ©7| pauseCalorieCheckl) B
535 =3 |resumeCalorieCheck() M
537 54 |enterSetSpeedandWeightl  |15111011117
53 z
538
I
53510513 514515
523
524
525
527
526
528
“
52
53
54565758
5
522
533
529531530532
E) 5
T34 |enterEditTimer NZITSE0ETI
535 | startTimer na
$3% &
537 ns
S35 |cancelTimer E
539 P ng
540 Timer. 120
=41 |Timer.changeCursorl) 21

« >
|-z Operaton i Iteracion Diagram___| Maich Nethod Class System Test inder_[Unit Test
17| stantCalorieCheck M7 M1 Ui
[z [increaseCalorieChedkTimer WE 12 [ lickBution UZ__|enteiEdithiodel)
T3 | pauseCalorieCheck 5] M3 . U3__|changeCursor])
14| resumeCaloreCheck MiE 14 [ changeCursor Show Timer Test U4 |changeStatus()
e o5 e Set Timer Test R22 Ve lesvelioceOata)
17| saveCaloriesets [ W7 [StartCaloneCheck - U7 |changeCursor)
& | reserCalnethack MIE F orieCheckTi Start Timer Test R23 18 [inoreaseDamd
13| B M1 143 pauseCalorieCheck Pause Timer Test R 24 US__|decresseData))
alorieCheck. — —
T s e Timer Test R25 [ o
nz EditTimer M35 M33 M40 MAT MAZ Mi2 Cancel Timer Test Utz [startCalorieCheck]
113 | saveTimer M2 M13|changeCurser EEE U2 |resumeCalorsCheck()
T4 [stariTimer [E) M14 [saveCalonesetts UTd__|pauseCakoneCheck()
[ [ M15 [reseiCalonieCheck UTE__|endCakrebheck])
I A3 M1 [resumeCaloreCheck Ut |increas=CaloreCh
[H MAD W17 [endCalonieCheck Ui7 T
& [canoelTimer Vg M1 [caloulateCalore Return to Default Screen UiE__|startStopuatch)
[H F 39 M1 UTS__|resumeStopwatchi)
120 Timer. MAD M20 |IncreaseCunentTime. Test UZ0 _|pauseStopwstchl)
M2t t R4.1 UZl_[resetStopwatchl)
N2z Stopwatch Show Stop Test et
Start Stopwatch Test R42 U5 [noresseCurentinel
Pause Stop h Test R43
Resume Stopwatch Test R44
Reset Stopwatch Test R45
Lap Stopwatch Test R46
Show World Time Test R5.1
Change Til Test R5.2
Show Calorie check Test RE.1
Set Speed and Weight test |R6.2
Start Calorie Check test R63
= — Pause Calorie Check test RE64
123 IncreaseCurrentTime MZD Calorie Check test [RE5
D MZ1 M40 -
i Vo vt [ Reset Calorie Check test R66
uz [ Miz Beep Buzz test RA.1
(E] WZE M43 [startTimer Stop Buzz test R9.2
[ W25 Nt
5 T MiS Change Mode test R7.1
u i v N5 cancelTimer Set Mode test RE.1
117 |changeCursor) M5 M7 [stopBuzzer Buzzer
M5 [
WE [
ED AT M50
M51
M5z




Systemn Test

Match

Show Timer Test

Set Timer Test

Start Timer Test

Pause Timer Test

Resume Timer Test

Cancel Timer Test

Return to Default Screen
Test

Show Stopwatch Test

Start Stopwatch Test

Pause Stopwatch Test

Resume Stopwatch Test

Reset Stopwatch Test

Lap Stopwatch Test

Show World Time Test

Change Timezone Test

Show Calorie check Test

Set Speed and Weight test

Start Calorie Check test

Pause Calorie Check test

Resume Calorie Check test

Reset Calarie Check test

Beep Burz fest

Stop Buzz test

Change Mode  test

Set Mode test

R 21
R22

R23
R24
R25
R2&
R34
R3.2
R3.3
R34
R101

R4.1
R4.2
R4.3
R4.4
R4.5
R4&
R5.1
R5.2
R&
Re.2
R&.3
R&d
R&.5
RE.6
Ra1
Ro.2
R71
Ra1

index |Unit Test

U1 clickButton()

U2 enterEditMode()

U3 changeCursor()

u4 changeStatus()

U5 saveModeData()

U6 changeMode()

u7 changeCursor()

us increaseData()

U9 decreaseData()

u10 saveCalorieSetting()
U11 enterSetSpeedandWeight()
u12 startCalorieCheck()
u13 resumeCaloreCheck()
U14 pauseCalorieCheck()
u15 endCalorieCheck()
uU16 increaseCalorieCheckTimer()
u17 resetCalorieCheck()
U18 startStopwatch()

u19 resumeStopwatch()
U20 pauseStopwatch()
u21 resetStopwatch()
U22 lapStopwatch()

uU23 increaseCurrentTime()
u24 getWorldTime

u2s changeTimeZone
U26

uz27

u28

U29

U30

U31

u32

u33

U34 enterEditTimer()
U35 changeCursor()

U36 increaseData()

u37 decreaseData()

U3g saveTimer()

U39 decreaseTimer()

u40 startTimer()

U41 pauseTimer()

U42 cancelTimer()

U43 beepBuzzer

U44

stopBuzzer()

f!!
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System Test Cases




System Test Cases

1 Show Time Al ST} A|ZH0| A|A|0fl AR El AMIPM, 12/244| 7t BHAl S0| SAIS F48H0] A|ZHS =
Test Sl=X| test
2 SetTime  -Userof|7| 2.E A|7h 24410 Cj5t0] A& ghis 7|55 Test
Test -9l3 = test case@} L =310 A E|Q=X| Test
3 Show Timer -Timer mode2 % Mz} £|=X| test
Test -&4 X Timer A|7+0| A HA|E|=X| test
4 Set Timer -TimerE MAst0 M™ 740| HHHE| =X]| Test
Test -Timer7} AA| ™ X| =l AEHOf| A Bt ZHE 8} =X| Test.
5-1 Start Timer  -TimerZ A|Xtst0 A|Zt 30| ZEASH= Z0| Bt | =X] test
Test
52  StartTimer -Timer} B2 El AlEf or SZE|X| 42 AEHY [ ARt HHES £ & OFF S& K| YeX|
Test test
6 Pause Timer Timer7} S & =0l AFEJ 0| A pause HHES Q|2 Hior2 [l Timer7} AA| ™ X| SH=X| test
Test
7 Resume Time Timer7} pauseAHEHOf| A resume HHE-S Q12 Biors [ AA|HX| £[0] QY E
r Timer7} CrA| T§A|ZHO| HAM o 2 £|=X| tes
Test
8-1 Cancel Timer Pause TimerAtEj 0| A{ cancel HHE S Q|2 HiorS [ TimerZ} X 7|3tk =X| test
Test

8-2 Cancel Timer Timer 7} ™ E|0] QK| AUS [ HES Q3 dotz
Test Off & T Xt B}X| ‘EgEﬂ test

8-3 Cancel Timer Timer 7} M X =
Test Off 3 SZHE StX| REX| test.

1. Show time

2.Set Time

3. Show Timer

4. Set Timer

5. Start Timer

5. Start Timer

6. Pause Timer

7.Resume Timer

8. Cancel Timer

8. Cancel Timer

8. Cancel Timer

R1.1

R1.2

R21

R22

R 23

R 23

R24

R 2.5

R 2.6

R 2.6

R 2.6

L]

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass



System Test Cases

10

11

12

13

14

15

Testgr=

Show Alarm
Test

Change Alarm
Test

Turn On/Off
Alarm Test

Set Alarm
Test

Return to Default
Screen
Test

Show Stopwatch
Test

Start Stopwatch
Test

Description

3tMHo| Alarm mode2 A3t £| 9
test

Che Alarm 3} 7|28 H{ES 3 H9Hote m, & A Alarmo| C}S Alarmo| 30| EA| | =X test
S x|l Display=
2l

Ol Alarmo| &=A] Ab OFX| 2 AlarmQ [T * tH

Alarmg 7|7{L} 17| Q[ HES =72 O,
&1 x| DisplayZ Ol Alarmo| 7{ M QICHH, AlarmE T1=X| &¢l
S 1} Display=

Ol Alarmo| J{ M QICIH, AlarmE 7| =X| =tQl

Alarmg 117{L} 7| L 0| Displayof =¥z =X| =9l

Alarm A|Z+S 4H317| 8f HES 52 1), HAY =Y L2 A|ZH0| 2HE X test
<

LAY Y

A% Bt Alarmo| F|TH 2 A7 &| 9= X test

rjm
fjo
MHr
bt
fjo

=

|
=

SetZcof 2 M

o
1
mjo

2|

rlo

M= L AlZHO| X|LEEH 2 &

[r

O| default 3tH o 2 M3l|=X| test

el

Stopwatch Mode7} %t Display £|= X| Test

Stopwatch7} A|ZHE| K| Qt2 AFER Q! [ A|ZHSHY| QS M HHES 5712 [ StopwatchZ} A|XHE| 0] countupE| =

| Alarm-2 Ofx| 2t Alarm C}2 Alarm© 2 Display k| =

ol [ User7| 0| & Alarm ModeZ H0{L}7| M OFX|2to 2 2 AlarmO| HEA|E|=X|

=

X| test

Use Case

Show Alarm

Change Alarm

Turn On/Off
Alarm

Set Alarm

Return to
Default Screen

Show
Stopwatch

Start Stopwatch

System
Function

R3.1

R3.2

R3.3

R3.4

R10.1

R4.1

R4.2

Pass

Pass

Pass

Pass

Pass

Pass

Pass



System Test Cases

()

Pause Stopwatch  Stopwatch7} St =0l AEJOA HHES Q13 5ok [, A|ZH A At LA|™EX| S,
Test X|=l A|Zt0| 2H}2A| Display £|=X| Test

2A|™ Pause Stopwatch

17 Resume Stopwatch Stopwatch7} M| Q1= AEOM HES Q3 2tQtg [, LA™ K| £|0f Q& Stopwatch7} & Resume Stopwatch

Test Aoz XHA|7<+5| X| test

18 Reset Stopwatch ~ Stopwatch7} LAA| ™M X| =l AEJOAM HHES Q|3 ghoks [f, Stopwatch7} X 7|5} &=
Test

19 Lap Stopwatch  HEg /& 2iors [1ff, 5t o LaptimeS 2H} 2 7| Display 3}=X| test

20 Show World Time  World Time ModeZ %t Displays}= X| Test
Test

21 Change Timezone TimezoneO| £=X}™ o 2 H}1|=X| Test
test

22 Show Calorie check Calorie Check Mode &£ £t Display &}=X| Test

test

23 Set Speed A&t Z40| Calorie Checkof 2HI2 A| HHYE| =X| Test
and Weight test
24 Start Calorie Calorie CheckZ& A|Ztst1, 2Hf2 7| Calorie2 A AtSHO] 3™ 0f Display 8}=X| Test
Check test
25 Pause Calorie Chec Calorie Check =9l AEjO|AM HES Q3 BtorS [} Calorie Check7} LA™ X| &|
k 0| A i Calorie7} 3} 0| Z+ Display |Ex| Test
test

—

X| Test Reset Stopwatch

Lap Stopwatch

Show World Time

Change Timezone

Show Calorie Check

Set Speed and Weight

Start Calorie Check

1, AAt=  Pause Calorie Check

26  Resume Calorie Che Calorie CheckZ AA| ™ X|st AEHO| A HHE S @l 248torS [ff Calorie Check7| X A|ZtE|=X] Resume Calorie Check

ck Test
test

R4.3

R4.4

R4.5

R4.6

R5.1

R5.2

R6.1

R6.2

R6.3

R6.4

R6.5

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass



System Test Cases

27

Reset Calorie Check Calorie CheckZ UA| ™ K|St AEJO A, HES Q|3 HiotS f  Reset Calorie Ch  R6.6 Pass

test Calorie Check7} X 7|3} £|=X| Test eck

28-1 Beep Buzz Alarmo| -+ = 67} X| 2 E0f|A{ Alarm Icono| Display| 11 Beep Buzz R9.1 Pass
test Beep Buzz7| gfAil=X| Test

28-2 Beep Buzz Timer7} 2Lt & 67}X| 2 E0f| A Displayz| 1 Beep Buzz7} 2t4 Beep Buzz R9.1 Pass
test Sl=X| Test

29-1 Stop Buzz -Buzzer7} 22|10 Q! 1 Alarm Icono| Displayz| T /o™ ot  Stop Buzz R9.2 Pass
test HE0| Q& E BuzzerE M1 Alarm lcon0| 2% X| =X|

Test.

29-2 Stop Buzz -Buzzer7} 22|10 Q! 1 Alarm Icono| Displayg|X| ot [ 0f  Stop Buzz R9.2 Pass
test M HEO| L= Buzzery} HE X|=X| Test.

30 Change Mode DCIl &XX8 o 2 dHh = X| Test Change Mode R7.1 Pass
test

31 Set Mode -Activate / Deactivate A < Activate 3 @ E0F FA| £|=X| Te Set Mode R8.1 Pass

test st
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