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Build Manual(build.gradle)

plugins { test {
id "java’ reports {
junitXml.enabled = true

id 'checkstyle'’
html.enabled = false

id "pmd’ !

id “findbugs’ testLogging {

id 'net.saliman.cobertura’ version "3.8.8" showstandardStreams = true
¥

[

useJUnitPlatform()

[

group 'org.ooad dws4'

version '1.@-SHMAPSHOT' cobertura {
coverageFormats = [ 'html', ‘xml']
sourceCompatibility = 1.8 coveragelIgnoreTrivial = true
coveragelgnores = [ 'org.slf4j.Logger.*"]

[

repositories {

mavenCentral() coberturacheck {

[

[

dependencies {
. . C S . . . checkstyle {
testImplementation('org.junit. jupiter:junit-jupiter-api:5.4.2") , .
ignoreFailures = true

testRuntime('org.junit.jupiter:junit-jupiter-engine:5.4.2") toolversion — '8.16°
testRuntime( 'org.slfaj:slfaj-api:1.7.18") configFile = file('checkstyle.xml")
reportsDir = file("${buildDir}/checkstyle-output")

il
J
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Build Manual(build.gradle)

N\ y

checkstyleMain{ findbugsMain {
reports { reports {
xml.destination = file("${checkstyle.reportsDir}/checkstyle-report.xml") ) bled - t
Xmi.enabled = True
html.enabled = false

xml.destination = file("${findbugs.reportsDir}/findbugs-report.xml")

—

pmd { }

ignoreFailures = true

—

rulesetFiles = files("ruleset.xml")

reportsDir = file("${buildDir}/pmd-output™) jar {

manifest {

[a—

pmdMain{ attributes "Main-Class": "org.ooad dws4.Application”

reports { }
xml.destination = file("${pmd.reportsDir}/pmd-report.xml")

xml.enabled = true from {

ntnl.enabled = false configurations.compile.collect { it.isDirectory() ? it : zipTree(it) }

—
—
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l User Manual l

1. TimeKeeping (7|2 EH)

Short-press : D-Day QI8IA ZrA

Short-press : 27 A/ |
Long-press : X

Long-press : 2= 243} HE

D-DAY EA|

* D-DAYE & 4742
O|tIAZE J}EICH

10| H

REVERSE

ADJUST
[2X-]
7—||'7—||' 1~49| —1—=
EX) "+253 3" = 3H|_1RH D-DAY7|- XlLI_I- X| ZSB%RH
Ex) “-99 4" = 4H1T D-DAY7ZIX| 99Q0| L&
s4A
X Al
._ * AM/PM 2 E7} QiC}
o WA Fx2H 24A7F EEO|C}
Ex) 18:37 42 = 2Z 6A| 372 42=

FORWARD

Short-press : 2= #3 Short-press : D-Day ¢! ﬁ 7t
M AEY M3 Long-press : 7| 23tH2 2 F017}7|
* 7| 235tHO|2H Timekeeping 2tHE 2|0]

Long-press :
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1. TimeKeeping (FHZ&] &EH) l User Manual l

Short-press: of &2
Long-press: X
Short-press: ZE 0|& o
Long-press: X

ADJUST REVERSE
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S~
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S~
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H>
x

28 EWC 2 BEA|

o T o | 1L o Tt o TR

0 2 | g A P A | A 1

Short-press : X & MODE FORWARD

- - M &t
Long-press : X% Short-press: ot 57t

Long-press : X
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2. 1 C =M3 HA l User Manual l

Short-press : ON/OFF
Long-press : X

Short-press : 2= QIEIA ZhA
Long-press : X

ADJUST REVERSE

B C ON/OFF
x| gd3tE 2 E 5
* 2gstEl 2ET +47H010F“+ NEE = A8
TIMEKEEPER(OFF €7} \ Ex) 3/4 = 371 &dst (N& &7
TIMER \ Ex) 4/4 = 47 B85} (MZ 7#3)
STOPWATCH ‘
ALARM
WORLD TIME \
D-DAY

FORWARD

Short-press : X%
Long-press : X7

o

Short-press : ZE QIEHA =7}

Long-press : X
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l User Manual l

3. D-DAY (7|2 &El)
Short-press : D-Day QIEA ZHA

@/ Long-press : X

REVERSE

D-DAY EA|
Ex) 31| D-DAYE & YR}t 652 X}0|

Short-press : ON/OFF
Long-press : X

ON/OFF
Ex) 381R| D-DAYE Edst 2 — 7 4

D-DAYZ 273t &R} /l(

Ex) 321 D-DAY&=

20204 48 1 ¢
/@

Short-press :
Long-press :

D-DAY QI=iA
Ex) 3 = 3ER]| D-DAY

FORWARD

Short-press : D-Day 218A St
Long-press : 7| 23HO 2 Z0L717|

* 7|23 HO| 2 Timekeeping 2tHE 20|

0

re
o2 |n
07 rig

= o
r>l
o
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FER) l User Manual l

&
A
0>

3. D-DAY (

_ Short-press : 2f 22
Short-press : ZE 0O|& Long-press : X

Long-press : X

REVERSE

EDT: W& &H &

12}
oln
m
\
o
S~
ne
H>
2o

Short-press : | & MODE FORWARD

Long-press : M %
Short-press : 2t 37t
Long-press : X
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l User Manual l

4. ALARM (7|2 2FER)

L
o

Short-press : &

Long-press : X

Short-press : ON/OFF
Long-press : X

REVERSE

ON/OFF .
uzte HgNE s —

Ex) 2B1R] &&

FORWARD

Short-press : =5
Long-press : 7| 22tH2 =
* 7| 2=tHO|E, T

AL

Short-press : 2 & HZ
Long-press : HE Ef T

>
it
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4. ALARM (HHE! AFER) l User Manual l

= Short-press: of &2
Short-press: 2E 0|5 Long-press : X

Long-press : X

&

REVERSE

EDT : W& AE HEA|

S AM/E =M

Short-press : X%} /(ni FORWARD
Long-press : X &
Short-press : 2t S 7t

Long-press : X
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5. WORLD TIME (7| & &El) l User Manual l

Short-press : =A| QIEIA ZhA
Long-press : X

Short-press : 7| &= ZA|Z A7
Long-press : X

REVERSE

NYC : =2 ADJUST
< IT

SNF :MIZ2fA[23

SUL : A& . IEN
ENG : €=

*4700| EAIE B 7|EAQ EAl= EH 17400
1 ZA|0 2 ‘TZ(=Time Zone)'2t& Xf I 20
LIHX| 37| =A|= OtF XPE ot EOUS

/ A 't EX) ‘NYC' - 'TZ' - 'IITI' Ol 7|$_A|
A2 /;

FORWARD

Short-press : TA| QIEA St
Long-press : 7|§§f'1‘ 2 S0/t

* 7| 2=2tHO0| 2 Timekeeping 2tHE 2|0]

Short-press : 2 & HZ
Long-press : X
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l User Manual l

Short-press : EO|0| &%}
Long-press : X

Short-press : EIO|H =7|3}

Long-press : X

REVERSE

FORWARD
Short-press : 2 & tH
Long-|§ress - A A Short-press : X .
T Long-press : 7| 23tHS 2 =077
* 71 25tHO0| 2t Timekeeping 2tHE 20|
13 2050, 2060 - Construct & Testing
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6. TIMER (7 AFER) l User Manual l

o

Short-press : 2= H

Short-press : 2} &2
Long-press : X

Long-press : X

REVERSE

EDT: AjZHAY — )

12}
oln

Al/B/E =M

FORWARD

Short-press : X &

Long-press : NZ& Short-press : 2t 57t

Long-press : X
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6. TIMER (&% AEl) l User Manual l

Short-press : LA| HX|

@/ Long-press : X

REVERSE

Short-press : X
Long-press : X

ADJUST

ol
2
:

RUN : —

AA VAT
LA 1 I G

FORWARD

Short-press : 2 &

Long-press : X Short-press : X

Long-press : 7| 23tH2 2 Z0t7}7|

* 7|23t HO0| 2t Timekeeping 2tHE 20|
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7. STOPWATCH (7| & ArEH) l User Manual l

Short-press : X

Short-press : A& X 5%
Long-press : X

Long-press : X

ADJUST REVERSE

OFF : ®X| —

s —

MODE

Short-press : 2= HE
Long-press : X

FORWARD
Short-press : X
Long-press : 7| 25tHS 2 FEO0}7}7

* 7| 231HMO0| 2, Timekeeping 3t 9|0
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7. STOPWATCH (2 A4 X| AFEH) l User Manual l

Short-press : 2B K| =73}

Short-press : 2EM9IX| CIA| &%
Long-press : X

Long-press : X

ADJUST REVERSE

PUS : €A ®X| ——M  }

MODE

Short-press : ZE HZ
Long-press : X

FORWARD
Short-press : X
Long-press : 7| 22tH2 2 SO0(7}H7

* 7| 23tH0| 2 Timekeeping St 2|0|
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7. STOPWATCH (32 &El) l User Manual l

Short-press : X

Short-press : 2 {IX| LA[ HX]|
Long-press : X

Long-press : X

REVERSE

Short-press : 2= HZ

Long-press : X Short-press : X

Long-press : 7| 23tH2 2 Z0t7}7|

* 7|23t HO0| 2t Timekeeping 2tHE 20|
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B [ E l
1. TimeKeeping (7|2 &EH) l et (el (= EmE),

Short-press(2) : toggleSound()
Long-press(6) : editModeActivation()

Short-press(3) : changeDDaylndex()
Long-press(7) : X

ADJUST REVERSE

FORWARD

Short-press(1) : changeMode()
Long-press(5) : changeTime()

Short-press(4) : changeDDaylndex()
Long-press(8) : X
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Clock
“pulseMaker. PulseMaker
-timeunit: long
-defaultScreenTime: long
(— -buzzerOffTime: long

+runf)
+inkObjects{puiseMaker. PulseMaker)

TimeRunner

~systemTime: long
-timeZone: int
-mainController: MainController

~makePulse{imeUnit. long)
+linkObjects(mainControlier: MainControlier)
+systemTimeUpdate(msg: Message). long
~changeTimeZane(newTimeZone: long). long
~changeSystemTime{newTime: long): long

l Class Diagram l

ModeManager

“modes: Amay<Mode>
-sEditState: boolean
~<urentMode: int
~defauliMode: int
~ddayData: String
~activaticnCount: int
-maxActivationCount: int
-activaticoModelndex. int

1 [ +broadcasi(systemTime: Lang). Message

1
1
MainContoller
oe ~timeRunner: TimeRunner
~output: OutputController -eventScheduler: EventScheduler
-input: InputControllee 1 q |roBridge: iOBidge
Boolean
-iMuta: Boolean TinkoH 7 IOBridge, tmeRunner: TimeRunner,
~OUpUIEvent(msg : Message) +broadeasi(systemTime: long)
+inputEvent(event: Int) +inputEvent(event: in
+oggieSound() ~detauliScreenTimerReset()
+stopBuzzer()
1 1 1
OutputController InputController A
j:(’]’ﬁ;DB“”e‘ 1 1 [*buttonClick{bution: int)
= EventScheduler
FOURPUAITHCGE Mogsagel: Boolenn “anControlier. ManController
~eventQueve: LinkedLISt<Event>
JarmEventQueve: LinkedList<Event>
Al ~defauliScreenTimer. Evnet
—buzzerOfTimer: Event
“linkObjects(mainController: MainControler)
~broadcasi(systemTime: Long): Message
+defaultScreenTimerReset()
*pushEveni(msy: Message)
1 1 (i3 +removeAlarmAll
-sonEventQueue()
1 ~decreaseDeadiine()
—removeEVeNI(iarget: Message)
-makeEvent(): Event
P 4 by wessaqemunesen(mmw Long): Message
getes:
! e roveBasorONE eim: Baclaan
1): Evert
BuzzerAdapter LCDAdapter oo
“input Input ~SetEvent(event: Evmm isAlamy boolean)

~execute(arg: Dictlonary<Siring>). Boolean

+update(ary: Dictionary<String>). Boolean

-n»akaauzzEvm(nwsaage Message): Event
-makeBuzzOfEven
-geme»agel-\ndmsel() Wessago

.reume&meroﬂsvemo Message

1

Event
it Message
~deadiine: fong

~destination: int
-message: Mes
e stoisd 1 1 |-acton: String
~decreaseDeadine( k> “arg: Hashiap<string>

+setDeadiine{deadiine: lon
+diereoceDacdineiieronce:lng)
+checkDeadiine(): bool

~getEventType() int

+getMessage(): Message

+getDestination(): int
+getAction(): String
+getArg(): HashMap

Int): Message
~changeMode(index: int): Message
-editodeActivation(): Message
~changeEditTargetActivation(): Message
-changehlodeindar{ovent: int: Message
saveAcivation();: Message

setModeObject|
“shonDefautScreen(message: Message): Message
-modeActivationControl(event: int): Message
<countActiveMode(): int
-makeEditModeView(modeNumber: inf): Message

Message

~destination: int
~action: String
4; HashMap<Siring>

+getDestination(): int
+getAction(): String
+etang(). HashMap

TimeKeepingMode

~imekeoping: TimeKeeping
~fiedd: int

-date: Date

TimeKeeping

time: Long

~changeField(): Message
nt): Message

~changeTime(): Message
~saveTime(): Message
~changeState{state: int)
-makeTimeSet(ime: long): String

-makeUpdateSystemTimeArg(arg: HashMap, systemTime: long, biink: String)

-makeUpdateViewArg(ang. HashMap, systemTime: long, blink: String)

+changeState()
or

g
+changeValue(value: int): long
+setTimeData(systemTime: long)

AlarmMode

~alarms: Array<Alamn:

~curtentAlarmindex: int

~changingAlamindex: int
[

abstracts
Mode

sAcivate: Boolean
#state: Int

#modeName: String
scalendar: Calendar

+getState(): int
+getisActivate(): boolean
getodeName(: Sting

ModeActivation(): boolean
m(MweDaw() Message

(v 1) Message

‘ipato{systomTime: long: Moseage
+update(systemTime: long, curentMode: boolean): Message

fiekd int Alarm
-systemTime: long
oSy boolean ot Sochean
date “time: Long
mmgemmxmex(vnlue nt): Message : mDats()
“Sduhlany) Massage +toggleAlanmAciivation))
saveAlam() osn oo
~changelndex(value: int) changeValue()
-toggleAlanmiActivation(): Message
~changeFiekd(): Message
~changevalue(): Message

WoldTimeMode.
~Giies: Artay<City>
-timeZoneindex: int Sy
-systemTime: long “State: Boolean
~changingindex: int -timeZone: Int
systemTimeUpdateFiag: boolean +name: String
~changeCiyindex(value: in) +changeSiate(state: boolean)
~cakO nt i int): int +getTimeZoneData(): int

-seICity(): Message
~changeCity(value: int): Message
-mekeTineSen(ime: o) Aray<St
makeUpdatoViewArg(arg: Hastap, systemTime: long, bink: Siing)

+getName(): String
getOffset(currentTz: int): int

DDayMode

~ddays: Array<DDay>
~currentindex: int
field: int
~systemTime: long

~changeState{state: String)
~change vlaue(wm -m) Message
-saveDday(): Messa
~dungsDuuymdex() Memge
~enterDdayEd(). M
oggledeAA.wwrun() Message
~changeField(). Message
~changeCurrentindex(sgin: int): Mess:
-meke0Day CounargatTina; long basaTimo long): String
-makeDateFcem(time: long): St
-makeView(index. int) Massaga

DDay

“state: Boolean
-date: Long

+geiDdayDatal)
+getSiate(): boolean
+setTime(time: long)
+getTime(): long

TimerMode

~timer- Timer
fiesd int

-hour. int
-minute: int
-second: int
-maxValue: loag

Timer

~changeField(): Me:
“chengeVuluotagkx mql Message
-resetTimer(): M

-startTime
ShangeTmerTme: Message
~saveTimer(): Mess

-pauseTimer() Message
-resumeTimer(): Messag
“mcecTophmmes(umertime: o)
~chageState(state: String)
-makeView(): Mes:
-makeTimeForm(hour: . minute: i, second: int): String

~deadine: Long

*geiDoudineDatal): ong
omn imer()

581
’%DemmmDala(ocaillme fong)

StopwatchMode

~stopwatch: Stopwaich

-maxValue: long

Stopwatch

“runStopwatch(): Message
-pauseStopwaich(): Message
-resetStopwatch(): Message
~resumeSiopwaich): Message
-msecTohhmmss(long tmerTime)
~changeStale(state: Siring)
-makeView

ssage
-makeTimeForm(hour. int. minute: int, second: int): String

StopwatchTime: Long
-mavalue: long

+changeState()
+getStopraichData()

+runStopwatch(

HA XN EEE 48 - A

20
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10

11

12

13

14

15

16

19

20

21

22

23

24

25

27

28

29

30

31

32

33

Mode Change
Mode Change
Mode Change
Mode Change
Mode Change
Mode Change
Mode Change
D-Day
D-Day
D-Day
D-Day
D-Day
TimeKeeping
TimeKeeping
TimeKeeping
TimeKeeping
TimeKeeping
TimeKeeping
Timer
Timer
Timer
Timer
Timer
Timer
Timer
Timer
Timer
Timer
Timer

Timer

R1.1

R2.1

R2.2

R2.2

R2.3

R2.3

R3.1

R3.2

R3.2

R3.2

R3.3

R3.4

R4.1

R4.1

R4.2

R4.2

R4.2

R4.3

R4.4

R4.4

R4.5

R4.5

R4.6

R4.6

D-DAY
HA|
D-DAY
HA| B
Eto|0 Ct2
Al
Eto|0 Ct2
Al
Eto[o AfZt
23
EfO| T A2t
23
EtO| Ty A|Zt
243
Eto|TH A
=
EFO| T CRA|
Al
EtO| T CHA|
A2}
Eto|
x7|3t
Eto|

x7|5t

Efolof 22

Eto| =&

- System o9l 2 FALE
M

REQ.Mode
Change.1.1
REQ.Mode
Change.2.1
REQ.Mode
Change.2.2
REQ.Mode
Change.2.3
REQ.Mode
Change.2.4
REQ.Mode
Change.2.5
REQ.Mode
Change.2.6

REQ.D-Day.1.1
REQ.D-Day.2.1
REQ.D-Day.2.2
REQ.D-Day.3.1

REQ.D-Day.3.2

REQ.TimeKeepi
ng.1.1
REQ.TimeKeepi
ng.2.1
REQ.TimeKeepi
ng.2.2
REQ.TimeKeepi
ng.2.3
REQ.TimeKeepi
ng.3.1
REQ.TimeKeepi
ng.4.1

REQ.Timer.1.1
REQ.Timer.1.2
REQ.Timer.2.1
REQ.Timer.2.2
REQ.Timer.2.3
REQ.Timer.3.1
REQ.Timer.4.1
REQ.Timer.4.2
REQ.Timer.5.1
REQ.Timer.5.2
REQ.Timer.6.1

REQ.Timer.6.2

ot e AR

67 RE & 47IX| REE =2} 6C47}X|
ﬂIOIAoﬂ Chsf 2= Mgt
47IX|ECH XS O EZ 23|15t AL 2
=l EHI“ 2§E E7ts
47HX| RES 2-d3lot HEi2 o O
£k
4IIX|ECH S D2 M358 AEY R
dbw ©@E s
67HX| REOf Cheh ot et

Zt REOj|M g3t ON
2 REO|M g3t OFF

D-DAY 331 ~ 2434 Mzt

ST A|2 EA|

d, 8,2 AR = 5207

=,

g, 8 g AL = =307

ZE o=

Time Keeping 2E0{ A 2% ATHof D-

DAY &5 HA|

Time Keeping 2 E0{| M 47tX| D-DAY
SHE R}
2t He

OAlZt 0= 00| 7HR E CH2 Al=
OA|ZH0& 07} OFEl AEHOM FIRE

NE
A, £, % 527

SE JENQl ELO|HE LAY

A FX| AEHQl O[OS ChA| A}
YA FA| AHEH7} Ol EFO| TS ChA|
ARt
A FA| AERRl EtO|BE £7|2

UA| | AEf 7} Of EfO| D2 7|3}

Eto|m o] Tho| A|ZH0| 02=7t £ A= Y
HX7t 2 &
Eto|T{of ThO| A|ZtO 0"7f 7| H/=ol
A7t 28

Brute-Force Pass Coml;l::storlal

0

(0]

(0]

(o}

l Traceability : System Test Case
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I B P 8 P e

EOI Efoloiel B{K7} 557t 822
Timer R4.7 | Buzzer REQ.Timer.7.1 T 0 b H | H . S C
S =% Traceability : System Test Case
EtO|H o
E{O|HZ = SO AFRX}Z NE
35 Timer R4.7 = Buzzer REQ.Timer.7.2 o1 I-EEL';FC’; |'§ M (0]
=z S 0'“ o =
K REE| o e
36 Alarm R5.1 maﬂ,ﬁ = REQAlarm.1.1 QIEA MO 2 Lt oha Het 0 0
205 -1
e QA 2 Mo} CIE A2 UH ¥2
37 Alarm R5.1 %*%*7_0* = REQAlarm.1.2 o mat == en (0] 0
otz hAM S H|SHA S} AFElO| QFEFS E 2810] SHAM |
38 Aam RS2 ©o 20 peqalarmzn MIESHE HQEEHE e oo B e 0 0
[TETE=TRLTE Bt 3} ALEfO| UBIS ET5H0] H|EHAIS}
39 Alarm R5.2 TS5 REQAlarm22 =57 2T G oS o ° 0 0
atat A|Zt CHAF Q2FO| 'Al/2'S X| XS 29| =
=20 — o 20 = o O
40 Alarm R5.3 et REQ.Alarm.3.1 A[ThZt Lo A =7+ A2 (0} (0]
&g AlZt ChA Qato] Al/22 XIH3 Hel 5
41 Alarm R53 Ty  REQAlarm3.2 © Azt Lo 24 AlZ) T 0 0
42 Al Eh Azt TCE'A Meoz BHA
arm R5.3 Ny  REQAlarm.3.3 ZES A'OIM 222 Y (0] 0
o
akak Azt - System | 3t9| 2T A o ' Brute-Force | Combinatorial o
43 Alarm R5.3 = g?gl ~ REQ.Alarm.3.4 LHEE'2OM A2 HE (0] 0 m- ot 27 A Pass Pass Pairwise Pass
o2t Buzz EAE0l ot guzzE 550| &|7| Moj HES REQ.Common. HESS & SEO|A EIO|HE
44 Alarm R5.4 = %z REQAlarm41 =~ Mf'g_ﬂ solz =2 0 Common | R8.1 | x= 18 REA|F =
otat Buzz EXHEOQl 2 Buzz7t 5E 0| AF EAHS}0] 7| =
45 Alarm RS.4 =52 REQAlarm42 =~ e z= © 0 0 64 Common Rs2 stoioz REQ. C2°'1“m°"- 7|23 ROl 7| 2etBHo 2 SO0t} 0 0
orak A|7Hof| EEFSF0] orat 7 =017t7|
46 Alarm R5.5 & Buzz REQAlarm5.1 ¢xbcls 'oﬁ“ **Eﬂmm & S”zzzzxti o) Ve . .
=& = u S N REQ.Common. 7| 2%t HO| Of Ll 2 HOj A
ormt orat A|ﬂ01| T EH10] 22 Buzz 7t 65 Common R82 HOR 22 J|2simo 2 S0t7}7) 0 0
47 Alarm R5.5 €& Buzz REQ.Alarm.5.2 ERlE CX0| EOp2 Oe*%* Buzz &S (] %Srﬁﬂ . =2rH2
AEFO[ ] = =
48 Stopwatch  R6.1 _flj* | REQ.Stf;:WGtCh SXF AFER7} OFLl AEHSIX| 2 SXFA|Z) o 0 66 Common RS2 3lHoz REQ.Czogﬁmon.‘.*jQ AHEH Of| A 7|57}2f HoZ F017t7| o o
= olo o =7/1c
AERQIX| REQ.Stopwatch =017t7|
49 Stopwatch = R6.2 e SE HEQ AEAKE LA HAIAA (0] 0 Azt
Az%?x 2] i;oox A 7I-0l=l HA ikeat:u - o Sz da Reflrgsh REC‘].(:30I:Im'non. 1= 70821 0 0
Sij e )
50 Stopwatch = R6.2 _Eg ! REQ.S.tzo.rz)watch SEHA |._OEI|)\|31§|X|._|E:|74|OE 2o1M S
AEFO| X o
51 Stopwatch = R6.3 _{'ﬂé}' REQ'StgﬁwatCh S} AE| 7} OFLl AEFQIX|E 7|3} ) o)
AEFO x o
52 Stopwatch R6.3 —g’ﬂé}' REQ'StgFZ’W""tCh SR AE|Ql ASIOIX|2 K|35} 2THs o 0
AELO| X
53 Stopwatch R64 g IH REQ.Stopwatch (| x| afeliol A E9I%] ChA] ARt 0 0
xt 4.
A oy o S
54 World Time R7.1 5§¥|7| RTEi?T;ZV;’qd FB[BI DA SHe TA|Z QIEA Bt 0 0
JEEA N
55 WorldTime R72 1% E,ﬁ ! Rfig%\évqu IEEAS MY 2 0
56  Common R8.1 HES &S REQ.Cor1nmon.1 HESSH& 0
57 Common R8.1 HES IS REQ'C°;"“°"'1 HESS #H & 0 0
58 Common  R8.1 MES XS TN weoe a a0 HES 52 B ) 0
59 Common R81 BEZ xS EACOMMONT wieog a yejon 2ES B2 8 0 0
60 Common R84 H{Eg xts REQ.Common.1 HESS 7 SEfo| M EIO|HE At A|A o 0
. O 10 .5 %
61 Common RS BIEZXEREACOMMONT wegs n unoiy HES B2l & 0 0
62 Common Re1 HEZ =g REQCOMMONT e oo n uejoly g2te 22 2 0 0 2050, 2060 - Construct & Testing
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* M-Link prefix : 2, 5, 13, 14, 24, 17 l Traceability : FR-UC - SO l

ential Use Case SID  Operation in sequence diagram M-Link

R11 EEETE] EEETE n 1 changeMode() 28, 40, 51, 60, 71, 81, 88, 29, 38, 49, 58, 69, 79, 86
=13 EEEE EE e W 2 editModeActivation() 28, 40, 51, 60, 71, 81, 88, 38, 49, 58, 69, 79, 86
1 DAY 3= M3 DoAY 2= A5 5 3 changeModelndex() 28, 40, 51, 60, 71, 81, 88, 38, 49, 58, 69, 79, 86, 34
== = ) o 28, 40, 51, 60, 71, 81, 88, 39, 50, 59, 70, 80, 87 97, 115, 117,
R2.2 D-DaY 27 &= D-DAY S&F A5 7 8.9 10 4 changeEditTargetActivation() 119, 121, 123, 125
R2.3 D-DAY £2 D-Day 2%t E2 11 5 saveActivation() 28, 33, 114, 116, 118, 120, 122, 124
R3.1 A7 EA AlZE 27| 93 6 changeDDayIndex() 28, 67, 102
R3.2 ROl A|7HEE S ol A|7H B 8.9 12,13 7 enterDDayEdit() 28, 35, 46, 64, 75
R3.3 D-DAY EA| D-DAY 27| 102 8 changeField() 28, 40, 51, 60, 71, E?L10,3883,55246616,4727,5829,389, 92, 95, 99, 101,
R3.4 D-DAY ®A| BHE D-DAY EA| HE 14 , 59, 46, 64, 75,
% EEEE, ERE e 1% czzcsg\éj;xg() 28, 40, 51, 60, 71, 81,2:8,625, 46, 64, 75, 93, 102
R42 EfOIH A7t £ EHOIM AlZF =73 8,9, 16, 17 11 toggleDDayActivation() 7’0
R4.3 EfO|O 204 =X clo|H A & A 18 2 changeTime( 20
R4.4 EFO|Of ChA| A|Z SHO|O ChHA| A= 19 3 saveTime() 20, 93, 10
R45 Efo|H =7|5} EfO|H =7|5t 20 14 changeDDayIndex() 28, 67, 69, 102
R4.6 Eto|lH & EtC|H Buzz 126,127, 23, 20,17 15 startTimer() 28, 81, 82, 104
R47 EtO|Of Buzzer B2 ErO|M Buzz E2 21 16 changeTimerTime() 28, 81, 82
R5.1 TEE obrerrr mHak atgr sh=E ®Et 22 17 saveTimer() 28, 81, 82
R5.2 U S EZ otet EdEl EZ 23 18 pauseTimer() 28, 81, 82, 104
R5 3 otk A|7F A otzk A7t M % 8 9 34 75 19 resumeTimer() 28, 81, 82, 104
RE.4 ofefguzz =2 ofef Buzz 22 21 20 resetTimer() 28, 77, 81, 82, 105
R5.5 2= Buzz o2t Buzz 9,12, 126, 26, 127. 23. 1,4, 6. 20, 17 2 chaf];O:EZf;T;gexo — ;f”jj'gz: —
RET 23—;%4 A AR ?E':'rg_x AR 2 23 toggleAlarmActivation() 28, 51, 97, 20, 21, 17, 19, 25, 23
R6.2 ZEHH BS ZE N SARX 24 editAlarm() 28, 51, 52
R63 ~EHA =S 2B HA =75 29 25 saveAlarm() 28, 51, 52
R6.4 SRR CIALAE | B CHA ALY 30 27 runStopwatch() 28, 88, 89, 106
R7.1 e EMEE 3t 28 pauseStopwatch() 28, 88, 89, 106
R72 218 2A 4 ZlE A B 32 29 resetStopwatch() 28, 88, 89, 107
R&.1 HEES &= HES EZ 33 30 resumeStopwatch() 28, 88, 89, 106
R8.2 7125002 07k 7| 50 27| 34 31 changeCity () 28, 60, 55, 100
26 12 Refesh 12 Refesh 12.126.26 127, 23,22 21 42. 43,38 53 54.49,62.63. | 55 BagieSoind] S —
s b B e R 34 showDefaultScreen() 28, 33, 108, 109, 110, 111, 112, 113, 34, 38
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MID

0 N O O~ WN =

W NN NNNNNNRNINRN-=S 3 2 23 2 23 a2 2 g
O VW W NO U M WN =0 0V WwNOOOLH»wN-=0

31

33
34
85
36
38
40
42
43

Method
outputEvent()
inputEvent()
toggleMute()
output()
buttonClick()
execute()
update()
makePulse()
pulse()
systemTimeUpdate()
changeTimeZone()
broadcast()
inputEvent()
defaultScreenTimerReset()
buzzerOff()
defaultScreenTimerReset()
sortEventQueue()
decreaseDeadline()
removeEvent()
pushEvent()
makeEvent()
getMessageAndReset()
getMessage()
setDeadline()
getEventType()
decreaseDeadline()
broadcast()
modeModify()
chageMode()
enterModeActivationEdit()

changeActivationEditTarget()

showDefaultScreen()
changeModelndex()
changeField()
changeValue()
getModeData()
modeModify()
update(, )

update()

dsigern | ERLSIPN|

Class
10Bridge
OutputController
InputController
BuzzerAdapter
LCDAdapter

Clock

TimeRunner

MainController

EventScheduler

Event

ModeManager

TimeKeepingMode

o

U-Link
101

102

TR1
TR1

ES2,ES3

ES2, ES3

ES2,ES3
ES1
ES2

ES2

MM1

MM1
MM1

MM2

MM1

TKM1

TKM6, TKM7, TKM8
TKM11
TKM1~TKM8

TKM9
TKM10

SONUSHE 48 - ZHIAA

46
47
49
51
52
53
54
55
56
58
60
62
63
64
65
66
67
69
71
72
73
74
75
76
77
79
81
82
83
84
86
88
89
90
91

changeAlarmindex()
changeField()
changeValue()
getModeData()
modeModify()
changeState()
update(, )
update()
changeCitylndex()
clacOffsetDif()
getModeData()
modeModify()
update(, )
update()
changeField()
changeVlaue()
saveDday()
changeDDaylIndex()
getModeData()
modeModify()
changeState()
update()
receiveMessage()
changeField()
changeValue()
resetTimer()
getModeData()
modeModify()
changeState()
update()
receiveMessage()
getModeData()
modeModify()
changeState()
update()

receiveMessage()

AlarmMode

WoldTimeMode

DDayMode

TimerMode

StopwatchMode

24

AM1, AM2
AM9
AM10, AM11
AM12
AM1 ~ AM11
AM13

WTM2
WTM2
WTM1
WTM2, WTM3
WTM6
WTM5

D1

D2,D3

™1

TM2~TM7

S1
S2~S5

S6

92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

108

109
110
111
112
113

114

115

116
117
118
119
120
121
122
123
124
125
126
127
128

l Traceability : Method l

changeState()

getTimeData()

changeValue()
changeState()

getAlarmDatal()
toggleAlarmActivation()
changeValue()
changeState()
getTimeZoneData()
changeState()
getDDayDatal()
changeState()
getDeadlineData()
reset()
getStopwatchData()

reset()
getState()

getState()
getState()
getState()
getState()
getState()

toggleModeActivation()

saveModeActivation()

toggleModeActivation()
saveModeActivation()
toggleModeActivation()
saveModeActivation()
toggleModeActivation()
saveModeActivation()
toggleModeActivation()
saveModeActivation()
toggleModeActivation()
saveModeActivation()
broadcast()
checkDeadline()

removeBuzzerOffEvent()

TimeKeeping

Alarm

City

DDay

Timer

Stopwatch

TimeKeepingMode
AlarmMode
WoldTimeMode
DDayMode
TimerMode

StopwatchMode
TimeKeepingMode

TimeKeepingMode
AlarmMode
AlarmMode

WoldTimeMode
WoldTimeMode
DDayMode
DDayMode
TimerMode
TimerMode
StopwatchMode
StopwatchMode

EventScheduler
Event

EventScheduler

c1
c2

ES2

ES3

2050, 2060 - Construct & Testing



l Traceability : Unit Test Case

uiD Unit Test Class AM9 changeFieldTest()
101 outputEventTest() AM10 changeValuelncreaseTest()
I0Bridge
102 toggleSoundTest() E AM11 changeValueDecreaseTest() AlarmModeTest
TR1 systemTimeUpdate TimeRunner AM12 getModeDataTest()
ES1 pushEvent AM13 changeStateTest()
ES2 broadcast EventScheduler WTM1 getModeDataTest()
ES3 removeBuzzerOffEvent WTM2 changeCityTest()
MM1 modeModify() WITM3 setCityTest) WorldTimeModeTest
ModeManager WTM4 systemTimeTest()
MM2 showDefaultScreen
TKM1 changeFieldTest() WTM5 updateCurrentTest()
TKM2 changeTimeTest() WTM6 updateNoCurrentTest()
D1 tModeDat
TKM3 changeTimeTest() getModeData()
. D2 update() DDayModeTest
TKM4 changeFieldTest()
. D3 testUpdate()
TKM5 saveTimeTest
™1 changeField()
TKM6 changeValuelncreaseTest() TimeKeepingModeTest :
T™M2 startTimer()
TKM7 changeValueBoundTest() .
T™M3 pauseTimer()
TKM8 h ValueD Test
changeValueDecreaseTest() T™4 changeTimerTime() TimerModeTest
TKM9 updateNoCurrentTest() T™5 saveTimer()
TKM10 updateCurrentTest() ™6 resetTimer()
TKM11 getModeDataTest() ™7 e p——rY
AM1 changeAlarmindexincreaseTest() S1 getModeData()
AM2 changeAlarmindexDecreaseTest() 52 runStopwatch()
AM3 editAlarmTest() S3 pauseStopwatch()
AM4 saveAlarmTest() S4 S h SR
AlarmModeTest )
AM5 alarmOnTest() S5 resumeStopwatch()
AM6 alarmOffTest() S6 update()
AM7 OnStateTest() C1 changeStateTest() .
CityTest
AMS8 OffStateTest() c2 gitTimeZoneDataTest()
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l Traceability : Unit Test Case

uiD Unit Test Class AM9 changeFieldTest()
101 outputEventTest() AM10 changeValuelncreaseTest()
I0Bridge
102 toggleSoundTest() E AM11 changeValueDecreaseTest() AlarmModeTest
TR1 systemTimeUpdate TimeRunner AM12 getModeDataTest()
ES1 pushEvent AM13 changeStateTest()
ES2 broadcast EventScheduler WTM1 getModeDataTest()
ES3 removeBuzzerOffEvent WTM2 changeCityTest()
MM1 modeModify() WITM3 setCityTest) WorldTimeModeTest
ModeManager WTM4 systemTimeTest()
MM2 showDefaultScreen
TKM1 changeFieldTest() WTM5 updateCurrentTest()
TKM2 changeTimeTest() WTM6 updateNoCurrentTest()
D1 tModeDat
TKM3 changeTimeTest() getModeData()
. D2 update() DDayModeTest
TKM4 changeFieldTest()
. D3 testUpdate()
TKM5 saveTimeTest
™1 changeField()
TKM6 changeValuelncreaseTest() TimeKeepingModeTest :
T™M2 startTimer()
TKM7 changeValueBoundTest() .
T™M3 pauseTimer()
TKM8 h ValueD Test
changeValueDecreaseTest() T™4 changeTimerTime() TimerModeTest
TKM9 updateNoCurrentTest() T™5 saveTimer()
TKM10 updateCurrentTest() ™6 resetTimer()
TKM11 getModeDataTest() ™7 e p——rY
AM1 changeAlarmindexincreaseTest() S1 getModeData()
AM2 changeAlarmindexDecreaseTest() 52 runStopwatch()
AM3 editAlarmTest() S3 pauseStopwatch()
AM4 saveAlarmTest() S4 S h SR
AlarmModeTest )
AM5 alarmOnTest() S5 resumeStopwatch()
AM6 alarmOffTest() S6 update()
AM7 OnStateTest() C1 changeStateTest() .
CityTest
AMS8 OffStateTest() c2 gitTimeZoneDataTest()
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Unit Test Result

Test Result : org.ooad_dws4

0 2 (20)
. _________________________________________________________________________________________________________________________________ ______|
59 |~ E (+0)
Took 1.1 sec
FEENERE
DEHAE
Class HEAZ 25 Em dug @) Pass (42) & E
AlarmiodeTest 31 ms 0 o 13 13
CityTest 3ms 0 0 3 3
DDayModeTest 24 ms 0 o 4 4
EventSchedulerTest gms 0 o 3 3
10BridgeTest 0.93 sec 0 o] 3 3
MessageTest 7ms 0 o 4 4
ModeManagerTest 14 ms 0 0 2 2
StopwatchMode Test 18 ms 0 0 6 6
TimeKeepinghodeTest 47 ms 0 o 10 10
TimeRunnerTest 3ms [} a 1 1
TimeriodeTest 7ms 0 0 4 4
WoldTimeModeTest 30ms 0 o 3 3
Code Coverage
Cobertura Coverage Report
Trend
100
80
60
®
40 =
20
0
§ % 8 B ¥ &8 B ¥ % § %
[ Classes — Condttionals — Files Lines — Methods — Packages|
Project Coverage summary
Name Packages Files Classes Methods Lines Conditionals
Cobertura Coverage Report 67% 6 52% 28/54 53% 29/56 52% [ 1287247 46% [ 724F1568 28% [ 2120663
Coverage Breakdown by Package
Name Files Classes Methods Lines Conditionals
0rg.00ad_dws4 55% 22/40 56% 2341 56% 118/210 50% [ 6421287 39% [ 200/614
0rg.00ad_dws4 View 0% 0% 0% 0% onz NiA
org.00ad_cwsd4 View Bution 0% 0% 0% 012 0% 0% 012
org.00ad_dws4 View Buzzer 100% n 100% n 75% [ 84 I 57% 21/37 67% [ 46 I
org.00ad_dwsd View Font 100% M 100% " 100% 1 80% 810 NiA
org.o0ad_dwsd View | CD 67% [ 46 I 67% [ 46 I 22% 619 41% 531129 24% [ BN
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