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‘ Implements Windows




1.SetTime

interaction Set Time

SystemUl

5 - serveSetTime

3 :reqSetTime()

TimeKeeping

4 : serveSetTime

TimeData

> manageTime()

loop

t
op_l) 6 : set Present Part

7 : setTimePart()

11 : serveMextTimePart

10 : serveMNextTimePart

8 : saveTimePart()

—

12 : PressFunct 2sec

break ) [PressFunct > 2000]

15 : displayTime

13 : reqStore()

14 : displayTime()




[ ]

1.Set Time

"~ Name |1 Pressfunctosec
Funct HHES 2% 72F T2},

 Note  nA

TimeKeeping 7152 M E43F AFEfO]Of BICE.

e & sorvesetme
Responsibilities | A7 M5 27 7|58 M3SHC

R1.1, R12

N/A

Post-Conditions

e A
TimeKeeping 7|52 MEioH A E|O]OF St}

TimeKeeping 7| & M EiSH FE{ O OF BHC}
Post-Conitions

"~ Name | if.seveNexTmepar
CFS AFEISE A5 £ A Gojzic
 Nete  wA

Responsibilities | 21X AESQl At2l=0f Ot S AT}
Post-Conitions



1.SetTime

m 12. PressFunct 2sec
Responsibilities | Funct HES 2X7F 2L
AR
Pr

- Note A
Pre-Conditions | TimeKeeping 7| &S MEHSH AE{ O OF SHCF,
Post-Conditions | 878 X&Z2 Q¥IC}

 Name | is.dsplytme
Nt  NA
N/A

Post-Conditions | TimeKeeping &£7| & Ej 2 =O}7tCt,



7.Check Lap & Split

interaction Check Lap&Split

1: PressFunct 2sec

SystemUI

6 - displayLapSplit

2 - reqCheckList()

Stopwatch

5 : displayLapSplit()

31 getlist()

LapSplitList

__________________________________ 1

SR L L LT TR

4 - returnList

T - PressStart

11 : displayLapSpht

8 : reqMextLapSplit()

10 : displayLapSplit{)

9 : getNextMode()

SRRt e e R ettt LRl -

ressFunct == trug]
2 - PressFunct

13 : reqBacktoStopwatchi()

-

R TRLLrr CLELTT I I :

14 : display Stopwatch




7.Check Lap & Split

 Name | f.Presfunctsec

N/A

Pre-Conditions | 2 X[7} LA|"HX| AE{OfOF SHCH

Post-Conditions

= o o
6. displayLapSplit
LapSplitList2| SEE =M SHAH =2t

Responsibilities
| Note |NA

wA
i AEHK| 7L LAEX| E{O{OF BHCE
© Name  7Pessstr o
 Nete WA
Lap, Split GIO[EIS SZIE QI AEfO{Of SHC}.

| Name | i1.displaylapSpiit |
LapSplitListe| §EE =AM 0| XA .
| Note  /NA



7.Check Lap & Split

© Name 7Pessstr o
 Nete WA

[ Name 12 Pressfuna

Responsibilities | Funct HHE2 F2C}
Mo wA
ass szac

15. display Stopwatch

HF Q= AS K| WO R CrA| SO[ZFLY

- Nete A
Lap, Spiit GIO[E/S F&5 ol MEfOJof BFCF,

N/A



Write Unit Test Code




Slimport org. junit.Test;
Himport static org.junit.Assert.®;
public class TimeKeepingTest {

@Test

public void setTimePart{) {
View v = new View();
TimeKeeping tk = new TimeKeeping(v);
tk.part = 6; // hourle
tk.time.format= 2; // time format 24h
tk.time.hour = 5;
tk.saveValue = 2;
tk.setTimePart(8);

L= = R I R I A

assertEquals( expected. @, tk.saveValue);

¥

@Test
public void southFinder() {
View v = new View();
TimeKeeping tk = new TimeKeeping{v);
tk.time.format =8;
tk.southFinder{ min: "@", minlQ "3", hour 2", hourliQ “1");

assertEquals( expected 1,tk.elLCD[1]);
assertEquals{ expected 1,tk.elLCD[2]);




Simport org.junit.Test;

d P3P

Climport static org.junit.Assert.*;

[

€@ | public class TimerTest {

=]

@Test

public void setTimerPart() {
View v = new View();
Buzzer b = new Buzzer(v);
Timer tm new Timer{v,b);

WCa

18

tm.part = 1; // sec
tm.saveValue = 5;

tm.setTimerPart(8);

assertEquals({tm.timer._sec , tm.saveValue);




Simport org.junit.Test;
import java.util.Vector;
Himport static org.junit.Assert.®;

public class LapSplitListTest {

L= e R R L I

@Test
public void storelLapSplit() {

o
[

LapSplitlist 1s = new LapSplitlList();

=
Bow

Vector v = new Vector();
(1);
(2);
(3);
1s.storelapSplit{v);

R R R S
@ W0 00 s OGN

assertEquals( expected c .elementAt( L B));
assertEquals( expected . .elementAt( 1)),
assertEquals( expected . .elementAt( v 2)); /7 LAP
assertEquals( expected . .elementAt( C3))s
assertEquals( expected . .elementAt( i
assertEquals( expected . .elementAt( © 5)); // SPLIT

[ = = = S I o
= m o R W R




Simport org.junit.Test;

LT S

Ciimport static org. junit.Assert.*;

g

¥B: | public class RandomMumberGeneratorTest {

@Test
public void reqRandomMNumber() -

O =~ h

[T=}

View v = new View();

RandomMumberGenerator rng = new RandomMNumberGenerator(v);
int result = rng.regRandomiumber{ SCcope 188);

int flag;

1a

if(result>=8 && result<l88)
flag = 1;

else
flag =8;

(=]
[f=}

assertEquals(flag, =ctual 1);

| I
P =




Simport org.junit.Test;

i R =

i t . Java.util.Random;

[

Fiimport static org.junit.Assert.®;

public class RandomDirectionGeneratorTest {

Gl =

)

@Test

public void reqRandomDirection() |
View v = new View();
RandomDirectionGenerator rdg = new RandomDirectionGenerator{wv);
rdg.regRandomDirection();

: B

int flag =8;
if(rdg.result »= 8 && rdg.result <=68)
flag =1;

PO B3 R R R
@ 0

L




Unit Testing




TimeKeepingTest: 2 total, 2 passed

TimeKeepingTest

southFinder

setTimePart

TimerTest: 1 total, 1 passed

TimerTest

setTimerPart

LapSplitListTest: 1 total, 1 passed

LapSplitListTest

storeLapsSplit

612 ms

Collapse | Expand
612 ms

passed 225 ms

passed 387 ms

226 ms

Collapse | Expand
226 ms

passed 226 ms

Collapse | Expand
5 ms

passed 5ms




RandomNumberGeneratorTest: 1 total, 1 passed 221ms

Collapse | Expand

RandomNumberGeneratorTest 221 ms

reqRandomNumber passed 221 ms

RandomDirectionGeneratorTest: 1 total, 1 passed2osms

Collapse | Expand

RandomDirectionGeneratorTest 206 ms

reqRandomDirection passed 206 ms




System Testing




Test &= Description Use Case

A 2 A

>

ZOH 23:502 M
Q=X Test
01:59 AM2 2 MH
MY A =X Test

. Set Time

15
0&
ﬂ

(24h)
Azt 4 Al

=
LI I )

for MO | jop MO

. Set Time

15}

(12h)

Azt &3 Al 24h ZBH 15595 H
(24h) South Finder?} &tot g

122 L

. Display Time

Al A 12h =0 15:59 PMEE

s . Display Time
2h) South Finder?Z} &5t

N TimerE 12 30X )
EfO|0 M7 AlY . Set Timer
EtO|H 7} ATt Al

EtO|H HIX AlH TimerZ} 00| &| ™ 5% . Beep Timer Buzzer

Timere| X7t 28 [ User? Sl )
EtO|H MK BX| AlH I Bl HH . Stop Timer Buzzer
TimerZ} 2272} &[=X| Test

2E/UR AE Al

(%]
&
=+
=
rim
o
I
i

Al StopwatchZ7t MCH2 A|&SH=X| Test . Start Stopwatch

i}
i
>
oo
o
~
rE
Io

ata X% 2HO|
7ts2HX| Test
Data MZE Q0|
7+&3HX| Test

. Store Lap & Split

iy
0

oy |2
w
wu
re
|0

—_

~ >
— M| =k

3

b3

I
[>

»u
>
oo

. Store Lap & Split

od A |od A
0x 02 | 0% 0%
|
4>
o°=* - 09_-* o

w
(92
5
(0]

N
it}
|0
4

& Start HHES FE2H FX Test

EQ%| BX| AlY
SHA A AFEROIIA CHA| Start HHES THIHSHER| Test

. Pause Stopwatch

od A
oo

HR| HEHOIA Funct HEE 2 ™ Lap, Split &Qlez
HO{7t=X| Test

7-101M XMZF ek 774H2] C|O|E{7t & x| Test

M OtX|8t Lap, Split0] Z& & X Lap, Splitol . Check Lap & Split
EHE|=X| Test

Lap, Split HIO|E 7 Y& 7|50]
MO E E2E|E=X] Test




4, System Testing

Description

M| MEHOA Funct HES 27t &+
HO{7t=X] Test

7-101M 3592 X% QBN HA X7t 30742 O o & g
MEE A=K Test

M OpX| 8t Lap, Split0] E3E =
ZHE|EX| Test

Lap, Split HIO|H 7} §le™ 7|s50| Mtz &%

H Lap, Split EQIC=2

CHAl B X2 Lap, SplitO|

E|=X| Test

9. Check Lap & Split

2R E7[3AH

HX| MEHOM Reset HES £F2H AF
Test

CEAl A2 =
AK |

X7t x=7|3t £ =

HF2 FX|st F O|Hof HEE|UHE Lap, SplitO]
AEX| Test

10. Reset Stopwatch

17.000| &, & =0f gr=g
2AE0M Yot 2o O

HEIF AN EX] REX| Test

. Set Alarm

1o7H =k
E2|AEOAM st &
10712 £1t510] M2

. Set Alarm

L HA Al

17:000] 22|=5 L0 HEE A
22| =X Test

. Beep Alarm Buzzer

L HA SX| Al
(Start)

2 HX7L 22 I Start HES F2H HF=A

. Stop Alarm Buzzer

L HA SA| Al
(Reset)

|'|]0

. Stop Alarm Buzzer

= n
AR AlY

(Mode)

. Set Snooze

—r
Aex AlY

(Funct)

o o | mo ne

. Set Snooze




Description

Use Case

1, 22, 333, 4444, 55555, 9999997} X| 2}

SoHX| Test

|

|

15. Set Scope

o 4 Al

(6 Each Times)

2227 =3 15-10|Af 273t

E
27 AR teot e

Start H
CH3BH A

[m=] Tl Oﬂ
X| Test

16. Generate Random Number

H Y Al

(Repeat)

15-10A EHelS 622 278ot1 oLt |
CHoH A S 10%H HH=010] Hart 2 d85=

Test

°|01|

16. Generate Random Number

60712| LCDO|| 2HEHS}A|
HHE 510 Test

Start HE
O] ALK

[ R
== 28
=X 108

48

17. Generate Random Direction

7|5 ME Al

(Next Funct)

Mode HES =2 L5 7|52

O 7b=X| Test

18. Select Function

OtX[Ef 7|5 0ilA Mode HEZS
S2E YH2E SOt7t=A| Test

=5 Ol X5 7

18. Select Function




‘ Testing Traceability Analysis




Functional Requirement

R1.1 Set Time

R1.2 Digplay Time

Method

regSetTime()

R2.1 Set Timer

A3 Set Timer

2: setTimePant()

setTimePart()

3: req {0

caveTimePart()

reqStore()

Class

TimeKeeping

Unit Test

g ePart{}

southFinder()

etTimerPart()

R2.2 Beep Timer Buzzer

4: reqSetTimer()

rung)

R2.3 Stop Timer Buzzer

5. Stop Timer Buzzer

o 5: setTimerPart()

i ]
reqSetTimer()

=aveTimePart()

R3.1 Start Stopwatch

6. Start Stopwatch

R3.2 Store Lap & Split

7. Store Lap & Split

6 regStartTimen()

setTimerPart()

manageTime()

R3.3 Pause

8. Pause

T: reqResetTimer()

R34 Check Lap & Split

9. Check Lap & Split

6 reqStopTimerBuzzer()

9: regStartStopwatch()

K35 Reset Stopwatch

10. Reset Stopwatch

10: regStorelnS()

saveTimerPart()
reqstartTimer()
reqTimerDatad)
start()

displayTime(

storeLapSplitQ

0

4regRandemDirection()

regsetTimer()
setTimerPart(
reqStartTimer()

F4.1 Set Alarm

11. Set Alarm

11: regPauseStopwatchi)

displayTimer()

regResetTimer()

R4.2 Beep Alarm Buzzer

1 hi

()

start()

R4.3 Stop Alarm Buzzer

13. Stop Alarm Buzzer

13 reqChecklns()

initTimerData()

reqStop

R4.4 Set Snooze

14. Set Snooze

14: reqMextlnS)

reqstopTimerBuzzer)

displayTimen()

Timer

R5.1 Set Scope

15. Set Scope

caveTimerPart()

15: reqBackToStopwatch()

R5.2 Generate Random Number

16. Generate Random Number

162 )

reqTimerDataf)

R6.1 Generate Random Directlony

17. Generate Random Direction

R7.1 Select Function

18. Select Function

1 f
17: reqSetilarm{)
18: reqDetallSet)
1% setalarmPart(
20: regStoredlarm()

start()

initTimerData()

reqStoreLapSplit)
storeLapSplitl)

regstop(}
beep)

regPause()

[|regStantStopwatch()

21: reqDeleteflarm()

reqResume()

| [start)

22 reqStopAlarmBuzzer()

reqCheckList)

| |reqStorelapSpli)

23: reg5 0

getList0

reqPause()

24: reqSetScope()

regiextLapSplit)
0

reqResume()

25: reqRandomMNumber()

reqCheckList()

26: reqBackToSetscope)

reqBach

reghextLapsplit)

20 lomDirection()

0

1
28 reqMextFuction()

resstStopwatch()

|getNextMode()
reqBacktoStopwatch()

2% reqSelectFuction()
30 setFunction()

resetAlarmi)
| ist()

g
reghlextAlarmi)

displaylapSplit
reqReset)
resetStopwatch()

|gethiexiiioden

storeLapSplith

reqDetallSet]

setAlarmPart()

|getListd

LapSplitList

regSetAlarmi()

updateList()

regiextAlarm()

reqsavedlam()
regDeleteAlarm()

gethextilade0
reqDetailSet()

deleteAlarm{)

reqStopAlarmBuzzer(
regstopl)

satAlarmPart()

reqSavedlarm{

JregDeleteAlarm()

regsetSnooze()

" |deleteAlarmiy

all

regstopl)

regsetScope()

splayAlarmList)
reqStopAlarmBuzzer()

q

setScopePart()

saveScopePart()

regRandomMumber()

E aze()

|getAlarmList0
updateList(

AlarmiList

irection()

setScopePart()

saveScopePart()

\erator|

r-rsequﬁmr.tinno

reqRandomMumber)
reqBackToSetScopel)

p5electFunction()

gl

setFunction()

Jirection()

-
display_eLCDO

ol

regMextFunction()

reqselectFunction()
setFuncticn{)

SelectFunction

etNextFunction()
|upda!e()

FunctionList
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