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1. Specification Review

1.1. Stage 1000 Planning

1.1.1. Activity 1001: Draft Plan

Functional Requirement

(5) D-Day, (6) Interval Timer, (10) Calendar 7|52 At83t2| &

%S
(11) Preset 2J0|&§ ZEZE.
(12) Button 2 H/W ££20|2| 7|54 YAI7t Ote.

(1) Clock~ (8) Beep 2 7|50l it 2t2Fst Li80| FAMIZH IO
Al (9)~(14)= O¥2 2. 5 U80| t=2H =AY J==2 &
QlHdol ol

<CHS Hots

K| LY.

Non-Functional Requirement

3. Java At8, 4. Notion, Github At

9 0| =23 E9| Non-Functional Requirement0l] 22| %2

<0 2ot

K| LY.
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1.1.2. Activity 1003: Define Requirement

9 2030 SHAOIAM £3F§ Li80| 2HFO0| ZIofUR| %2

> 7lis4 PEo| Sojofsicta Tt

Hh g
Ref Function Category
R 1.1 Clock Setting Evident
R1.2 Load Time Hidden
R 2.1 Set Alarm Time Evident
R22 Ring Alarm Hidden
R 2.3 Toggle Alarm Evident
R24 Mext Alarm Evident
R 3.1 Set Timer Evident
R3.2 Pause/Restart Timer Evident
R 3.3 Reset Timer Evident
R34 Ring Timer Hidden
R 4.1 Start Stopwatch Evident
R42 Pause Stopwatch Evident
R 43 Reset Stopwatch Evident
R 4.4 SetLap Time Evident
R 5.1 Make World Clock Hidden
R 3.2 Set City Evident
R 8.1 Calculate SR/SS Hidden
R 6.2 Set SR/SS Evident
R71 Set Function Evident
R7.2 Change Mode Evident
R7.3 Time Qut Hidden
R 74 Stop Buzzer Evident
R 8.1 Tick Management Hidden
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1.1.3. Activity 1004: Record Terms in Glossary

day | ¢
4
Func | & 8 clock 8 33 "} 8
= 8% oM g
i Geo Da
SAIZ AN
Geome! F |
UK EFA, o SAS J|FO2 AT KO0 L2 GMT
MY
14 N | 60 1h
15 min sec = Im
16 HEE HEIE HE
Qo LIy
18 IN/OFF S0 Y40 B
ec 100¢s = Isac
SET Button SO select £ 21N S fix/free st 4 &
b3 SR/SS Sunrise/Sunset- ¥ & YBAR)
StopWatch 300000 s A A o8 &3
Theta 1 N+ RE J
24 Theta 2 e
)% Timer 2 e
Display data Sk
26 JP/DOWN Burtton
| aeaencsteoncuas
] A FR 1, GMT 7|3
World Time

9 2030 TAOIA £Fs Li80| 2P0l oA &S

1 12/24H T2HY O AM/PM 22 B3 24H 2 [ 24 AZF BF

2 Al~pd TE EE M 1234

3 Actor AA AISEE AEoHE AER

4 Alarm CEAITHS HEI, LET AR0| I/F Beep 0| S2E s

5 AM/PM AM 00:00 A 12H 22k Al BM 00:00

6 Beep Timer, Alarm 8 Z=70| X8 A gWsts 22|

7 Clack H/2/E - 8 - AM/PM - hrminsec O] EAIEE 7|2 AlA

8 <3 0.07sec

9 day stE2 ool

10 Function Selector 6702 7|5 F clockidefault)S B2/ 3 7bR] HEBHA AR
EA 021 ZT XMEE X2 HoH

" Geobite o TIBeE 2T BN AN

12 Geometric UYS/UE MUE LHFE Tl

13 GMT J2|LA EFA

14 hr 60min = 1hr

135 min 60sec = Tmin

16 MODE Button S BHes HE

17 month O Ty

18 ON/OFF Z 1s(E)el Begst EIZ4SE indicator

19 sec 100¢s = Tsec

20 SET Button SHR0M select E2|H S fiv/free She HE

21 SR/SS Sunrise/Sunset - ZF LEAT

22 Stopwatch 00:00:00cs~ (njcs TH&] lap time & ETohe 7l

23 Theta 1 Geo_datal = X A= 4k

24 Theta 2 Geo_data2 = 9=

25 Timer EET M0| ZASHH Beep 0l EEIE YIS

26 UP/DOWN Button UE BUSHE HE. LR YEOM OE 7I52EE RET

27 World Clack A AE B2 AG AT M Fe EAY AT

28 year Hol £

29 YYYY/MM/DD /2 H0IE 1d = 24hr / 1m = 28~31day / 365 or 366day = lyear
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1.1.4. Activity 1006: Define Business Use Case

Business Use Case Chart

R11 et Up All 1.Set Up A Hidder
R ck Setting Clock Setting Evident
R 1.3 | Calculate 3. Calculate Time Hidder
R 2.1 | Set Alarm Time 4. Set Alarm Time Evident
R 22 | Ring Alarm 5. Ring Alarm Hidde
R 23 | Stop Alarm 6. Stop Alarm Evident
R2 7. Toggle Alarm Evident
R2 8. Next Alarm ident
R31 9. Set Timer

R3 10. Pause/Restart Time:

R3 11. Reset Timer | evide
R34 | ing Time: 12. Ring Time: Hidder
R3 top Time: 1 p Timer

R4l | tart Stopwatch 114 stant topwatch

R4 | ause Stopwatch |

R4 Reset Stopwatch

R44 |SetlabT Evident
R 5.1 | Make World Clock Hidde
RS 19. Set Ci Evident
R61 ). Calculate SR/SS

R6 et SR/S

R71 | Set et Funct T

R7.2 hange Mode

3, Change Mode

R73 | Time Out

24. Time Out

R74 | TickManagement

9 2030, 2040 THAOHIA

25.TickManagement

£3P% Ui80| 2P0l ZofUA| &2

Function

R11 Clock Setting 1. Clock Setting Evident
R12 Load Time 2. Load Time Hidden
R21 Set Alarm Time 3. Set Alarm Time Evident
R 22 | Ring Alarm 4. Ring Alarm Hidden
R 23 | Toggle Alarm 5. Toggle Alarm Evident
R24 Mext Alarm 6. Mext Alarm Evident
R 31 Set Timer 7. Set Timer Evident
R32 Pause/Restart Timer 8. Pause/Restart Timer Evident
R33 Reset Timer 9. Reset Timer Evident
R34 | Ring Timer 10. Ring Timer Hidden
R41 Start Stopwatch 11. Start Stopwatch Evident
R42 Pause Stopwatch 12. Pause Stopwatch Evident
R 43 | Reset Stopwatch 13. Reset Stopwatch Evident
R 44 Set Lap Time 14. Set Lap Time Evident
R 51 Make Warld Clock 15. Make Waorld Clock Hidden
R 52 Set City 16. Set City Evident
R 6.1 Calculate SR/SS 17. Calculate SR/SS Hidden
R 62 Set SR/SS 18. Set SR/SS Evident
R7.1 Set Function 18. Set Function Evident
R7.2 | Change Mode 20. Change Mode Evident
R73 | Time Qut 21. Time Qut Hidden
R74 Stop Buzzer 22 Stop Buzzer Evident
R &1 Tick Management 23. Tick Management Hidden
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Business Use Case Brief

AR ME USN W DA YU wal
1 SetUpAll
W == | oiges wwna
S ADA WA, S
2. Cloch Seming i AR ADE WR, SAL A2 BN WA
1/MHE S88C
3. Cakculate Time e BRI Y
4 M= PR AAEND WEN SA= ARD
4. Set Alarm Time Uner
SUS 44T ¢ 20,
ansy L]
5. Ming TENOI GRNE A0 GUE 9 WX
L
o1 A ga2
P - WE DO N0 buzzer A B2 28 U wES
#idNq
7. Toggle Naem User [N YERA WA ONOFF Ul BaBC
U AN OF TEN Y A2 Y =N Bug
A Nt A e PN, O FEOINE 8% You gEe
ueE NEQ
9. Set Timer [T WO NBW ADS N S L
10 Pause/Restart Timer Uner Dusc OIS RRE 8 HAPI S HANKE
HOME RES SRANIT AIDE 000000 OF
11 Reset Timer Uner
I Bk
12.Ring Timer Syseen | SIOINR) AIDYOI ) SO WA BRICL
13 5%0p Timer e | 1% MR B WD) B2 28 BB
ABNR ABNN ARWNSINE 3US 9
M S h L
S ARUNE NRANDO
Pouse % W Agan
s " — “8 BUWESITE w8 W, AEunug
snazg
“ 2 8 AR, ABNN
P — SN 29vB0OMOE A, ABNNA
008 A7NEC
17.5et Lap Time [ ABNAA BE ADE WR 20N U RN
WM ADOEVH AANDE AR MANDE
18 Make World Clock
T ) ans mea
N ADE R WO BA ADOE BERN
195 C User
e P

SAN Qe & Ns =
[ o 9 BHE HEH BSE AN B
VEE Ave
ARG UPDOWN WES LEHY BN U8
21 Set SR'SS Uner o s -
U AUE SUBNDOE waNg
ARG SET WER BA WndEN Spea
22 et Function Uner HHE M 4 N8 BUCL USAl 4 AN
NN 8
SHA MODE WEE Y ET AANN T8 P58
23 Change Mode e
abject @ HENCG
ARNMAM 15 A2 wWE Teo TR AV
[ e
sy Clock BEQF AlAYO| MBA DG
25.Tick Management Syntew AlAY Uia Ao EEE 28 2RO

9 2030. 2040 TACIA £FT LB0| 2HF0| AR 22
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Actor

1. Clock Setting User AAL AR 2R, EA| AT Z S (12/24H)F EEELL
2. Load Time System AlZHE AT
4 O et PIAEOID 0| SE|= AT SUS HEET
3 et Alarm Time User He e 2 FoE R0 2= AL =2 2= T
2Lk
4. Ring Alarm System ZApE LEE0| BFEME MU0 HUS T HAHI SECH
5. Toggle Alarm User IO LEES FAALU 2Ot
LE EE5 O LR T A I 9= FEHE 2T
5. Mext Alarm User = = = = ="
OpF 2 L20[2US 28 HEWM 2o FES TS0
7. Set Timer User EMO|0 T ZHEE AJHE HHET == QIC}
8. Pause/Restart Timer User EHO|E] =S ZX|A|F|AHLE THA|EITHCE
3. Reset Timear User ERO|ME ZX5IA A|7HE 00:00:00 22 =75 B0
10. Ring Timer System EROHE] AJZHO] O E/E HHMIF SEICH
AEAZE AESE] AIEHEESENE ERE M AEHAE
11. Start Stopwatch User - GENE =R ’ =
ASAZIDH
12. Pause Stopwatch User MBI BAHEFSENE /S I, 2EYNE SAMIICL
MERG EMHEDOWNIE SEW O ABEYXTE 0 2E
13. Reset Stopwatch User ¢ =T -
=720
14. Set Lap Time User ZERAFE Lap Time & EW UM 7|SFH0E
A AII2ERH MA AMIE AU MA AE BMHE
15. Make Waorld Clock System N = = =
ELDL
16. Set City User HA AZHE ZOE [ 0= EA| AZHE TTEX SFTOL
A [ix Soi2 2Cg FLE ALED [=1E-3] sl==
17, Calculate SR/SS System |0" "E" = ‘| 'r| " o== "o |'0"| EEJ-" B==
A LE
AERIE UP HE E&= DOWN HES YUHSH ZH0M 2os
18 Set SR/SS User =
AJZHO| UE ATHOIZ] UE AZIOIE] HEES BETICL
) MERIE SET HES =6 HEEEN FYSH e 0w
19. Set Function User
40 SSISHCE BRCA| 4 707 2SR O{0F S0
20. Change Mode User FH7t MODE HES FEH A2F0| OHE ZEE FESIT
) ASAAM 15 = HE YHO| UE ZR Clodk HU2E
21. Time Out System
AlZE0] BEAMTICE
LE/EOIHE| Buzzer 7t SEIE OtF HES LHET Bumer TEE
22 Stop Buzzer System
SAALD
23. Tick Management Systam A|ZHEO] FEERE AZHOHCH 1Tick & AEEIT

7. Toggle Alarm

2 29| Description 2t %2 O, Actor

o

=

-

System 0| T|0{0f BtCtD

2 IME Y8e
g goz ol AUS
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Use Case Diagram

=9 2030, 2040 THAOIM £FSH LEBO| 2F0| EOiRUR| &2

<& &t

System

/\

X

EAT A A

1.1.5. Activity 1009: Develop System Test Cases

Test Case numbering & &A7} %A ¢

<08 2ot

CHAl numbering &t
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(5) Tick Management

A. 100ms OtCt 1s 60s OFCH 1min 60min CtCt 1hr 24hr OICH 1day 28~31
OiCt 1month 12month OICt 1year 1&7}8iCt

D> 222 1 IS0l ofsh A2 FA7E gl

<Cf g et

THEoZ YAIE.

Time Keeping == Stop Watch 7I2E Ct2 == 100ms OfCt
sec 0off, 60s OCt min o], 60min Ofch hr o, 24hr OfCH day o,

Tick Management 28~31 oict month o, 12month Ofct year of 1 g0 =2}=]0of

xales sl A2 "wolst Timer o Ji2E O Fos
UHHE AEl4 WE=E= s Folgiot

(6) Tick Management

A 3H%* ColE2] Max 22 €28 3t= 3% -> 24A] O|F 25A|2 data 2t
2 GaiF2s 39 1 Ch2 Holy S718ict

2 Y GIOIE2 Max 2ol FAIHQ 201§ FA| AE.

<CHS ots

i CIOIE' 7 22 FotE= AN|

ot
X

N
10
nx
oA

SOIM EEste HOolA2 MEstet

[= Y

7) Tick Management ‘

A 27| 99994 12% 31% 2% 124] 59& 59 22 U™ & ojUA|H

E 37t -> 10000 & #7| £2 00009 1¥ 12 24 00:00:0028 =
7|8} st

= 10000&7| &2 00004 1® 19 23 00:00:0022 z7|3
Ct. O ¥=0lM ofT 222 2Igst= Zlofl CHE AMZt OHEl. ‘

o

= LHEO|E2 Clock Setting0l CHPH A|AEI HAE
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(12) Ring Alarm

A. A1~A4 & ON g Alarme A|ZH =2, ZF YAt &
Al I A2 of EAIZE Y| Al 13T LES LE &
5 Mglof| @2t ON/OFF St

rlo
2]
ne
o
Jp
o

Jr )
n
rir
o
rin

2
of

x

9 If A1 2 A29] YTAIZE Y| Al if 9 THole] HRHE 227

<M S ot

description =%

Al~ A4 FH Qs Alam of NZH0| EHHE [ S20f
Alarm O £ 04 EWTCIE 1 B Beep T 511
yos u=

Ring Alarm E
EEHE 2 HE0 WS ON/OFF BHCE

rr
rin

FELE
EEl

(16) Timer Pause / Restart

2 TestCase 22| T2

EHO|O AlZtS 2 2C=% HF T 1 Roild YAHEXS =28 7IRE

CH2O0| YAFR ==X Felsh

Pause / Restart Timer

ERO|O AlZtS 2 2C= HF T ] Fold YAHEXIS 521 ChA|

WAIES =2 7te= 20l HOi2 HSsi=x| el

Pause / Restart Timer

(19), (20) Manipulate Stopwatch Function Button
2 Test Case 2| 0|20t 231 Detall 182 %A QLCHD THCH

2 2Jofid Pause/Restart/Reset 2} 20| 2J2t Zo| EYUH QJofopst

Ct ek

<Oig wrots

Start Stopwatch, Pause Stopwatch, Reset StopwatchE LI+0{ 7|5} &LICE

(26), (27) Set SR/SS, Calculate SR/SS

9 Test Case 2| 0|2 CHEM| Li80| Z2. Calculate SR/SS 2| LI
0| £ZI0{oF St Tt
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<Oi& ot

Set SR/SS2| descriptionO| Calculate SR/SSS| A2 FEE|0 X EME0f ASS &
QIst 1 Set SR/SS2| description =8
(40) MODE Button
A, AAS| 2 HefolM 2= HES =38 T 250t FaR &MUE 20|
HEC|= 2| QST EHOIO{OA e 3tTHoZ MEL|US of, o Ad
A LT 3HTHO| LIEHSS =T,
S vim 9 o2
<tis ok
+g Mode ChangeOf CH3H HIAE HO|AZ O|SSHYUZ.
AlAHE] ZF Mefold 2= HES ERE o 2ot EE

Change Mode =ACHZ SHR0] HEt=l= x| Zolsict, Efo|Hold 2T ez
HE=gle o, T At 242 5910| LIEtEE "olFict

(42) ~ (60)
2 20 ¢AS0iE2 UBSH SZL2 W80t

9 Use Case 59 7159 Cigh System TestingO| OIF*0} st=C
Set Button O|2t= Test Case o 0|§8 EY GUI & Test & &
Cio T 7|50 CHEH Test case 7t OFd GUI & Testing ste
A2 9 SARL %) i W

<& ot

grdst Button OfE I} Display Sector0 CHPH HIAE HO|AE Z& AXstD, ZH A0

)
A Button® 7|50 Cf3 BI S ofF A HAE HoA0| ~HES =
BHOR YAHOZ HAEY & YA SUS.
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1.2. Stage 2030 Analysis

1.2.1. Title

Adventure Company

< 1000 stage ©HAH0|A Advanture Company 2t [0S,

<CHE ok
Adventure Company 2 £ Y3 &LICt.

1.2.2 Functional Requirement

Functional Requirement
2 Presete| 2J0|& 22N

2 10008 CHAGIA Button Ol2t FAM| ZIOQLZI2H Btn 22 HE.
£¢4 gitin oot

2 10008 CHAOIA ORAZIAZ Btn H/W F20I2| 7154 A7t
OHe.

24/12H AM/PM~ Sunrise/Sunset2 12| %42 5 Ug0| Ct2
A LA =2 2290 g2

2 Clock~ Beeps 7I500 ChEt Ziersh Li80| ZMPE HofRlR|2t

<CS Hiots

[y

olo

INpoS=3

1.2.3. Use Case — Brief

Alarm

10. ON/OFF Alarm

2 FiHEe ME2 COE 7|50122 OHE Use Case =2| E/0{0f St
opch

— =

g ok

<CH

0lo

REJECT: toggleZ X2
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Timer

12. Pause/Restart Timer

2 Tl M2 OE 715022 OE Use Case £2| £|0{0f SHCtT
et

<|:H% HIO}

OL>

Start/Restart Timer2} Pause TimerZ Use Case =2

(=13
[ == I

Stopwatch

18~20. Start Stopwatch, Pause Stopwatch, Reset Stopwatch

9 Description OlA ‘& 4 QUCHS| EHH2 2| Y=CtDn TG
9 ‘STt ‘ECt 52| BE¥0| ¥=Cin T

A
=
00
i
9

Hi o £l
- OO
Sunrise/Sunset

26. Set SR/SS

9 Actor?t User Q12| System 2IZ| Z2|7t ot
S ot sigE = ©

ActorE User2 HzslA @

Function Selector

Function Selector
36. Set Function

2 AIBAPL 7|58 Mest7| 20| Actor 7t User 7t ElO{OfFstCtD
ot
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1.2.4. Activity 2131: Detailed Use Case

(5) Tick Management

Alternative Courses of Events 2| (2)%1

L2 99994 12€ 31Y 2F 124] 592 59 =22 ¢
E o

z27|
A|ME F7t -> 10000 & ®7| &2 00004 1€ 1

o2 27|35 st

lok

= 10000212 0000H212| & & o= A==

<ofg eots

000022 3t Tick Management?t Ot Clock Z2 &2 O|&

(6) Manage Clock Display

Typical Courses of Events 2| (3)#

Display Sectore NULL Zt2 &3tA| %eCt ClAE20| BA| FY
3 display EA|SHCH

i I |
9 ‘NULL 28 &3 %=Che A Use case & BAHISH=E 220

A %2 gt Yol et |

] : \
ClaZ20| BA| B3R display EAISCH 2=

20| osH7t ek

|
2 Display & BAIstE 7152 Y= Use Case 2 ®fA] ZA§5HO}

Sk TEE SHLbe| Use Case OIM 27He| 7152 st 2.

<[} Hiot

[y

olo

>

Manage ----Display= &M Z HSEUS

(7) Set Alarm Time

\lternative Courses of Events (A2)% ’

43 =& (A)7F UP Button £= DOWN Button € 4
REYHIAE Hojua (A2 247 U2 FE Yol viE

ol =3
iz
Of JRFE CHA| § & U7 STt

[ =]
=

2282 up
TN

2 fE Yo cidt FAHQ Yol FMTH Tasictn T

<L}

00

gtok>

THES Hel HA

220 (A2F hr gfE EFSHHE 0~23 BF
SILIE O 20l 2HHE 22= Ol=EHL
A3 (A2 min 22 23S0 0~59 B
SILIE O 2h0| BHHE B2 2 Ol=EHL

3T
|0
HU

3T
|0
Hu
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Alternative Lourses oT tvents (A3)32
43 =8 oz ==

Eto|oi7t 2HE AlZl =2 32 92 2A
Off et 22| st 2SI X222 SOM2Ch

= JZi0j| ciSt x42|of CHSt L8O| FA|20JR| Ct

<oig eots

Function Selector2| Stop BuzzerZ O|&

Alternative Courses of Events (A3)%1

(A) 7t HA Al B2 ZE/2E0M ZAIE HESANE S)= 22
AlZIO| OZE ALt g Sict.

2 122 AMSIe -> 220l cist 80| FAH0|R| et

QRAEol2t 4

o

AHBHOr ot=0 +EE A AMSHA] ERUAH
Hl

—

H20[0jA A0j2 Al
(10) ON/OFF Alarm

Typical Courses of Events (2)8

()2 721 2 23 HEH7t ONOIZI2H OFFZ, OFF
HFSCL

It

%o% ONSE

2 2olM UsH= ON/OFF o MEfs Pre-Requisites 22 FEE&|0f
Use case 7t #2EI0{ 27K2] Use Case 2 LI5|0f SHS0{OF SICID
ek

<CH

0lo

"o}

o >

REJECT: toggleZ X2
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(12) Set Timer

Typical Courses of Events (2)&, (5&

= o0
SF2CEE SO02ISS AYYSE B

2 JIsY BHE dt= F2Ud Ul d2 M EHOUS.

(13) Pause/Restart Timer

Pre-Requisites 22 FEEI0| Use case 7t =510 2742 Use
Case 2 L}H{0| SHS0{0F BiCtD T

<08 2ot

Start/Restart Timer2t Pause TimerZ Use Case =2|&.

(18) Start Stopwatch

Alternative Courses of Events

9 1,2 "ol Ui82 o 2 E7|30F Li80| O[3 E.

<0 2ot

1. (A)7} SET Button 2 =2 2EHYXIE &43}(start)stC
2. (S)0] H|ZHd%k(pause)El A=Y X2l HEIE d &

S7HAIZIE

(19) Pause Stopwatch

Typical Courses of Events (1) \
(1) HEO| LA A AF2|7t 0T YE{QUZ| ISt

9 Pre-Requisites@2 AEQ2|7t 4818 AEjoiop SiCtDn JpH |
7] G20 9 W8S Le gis ‘

AN
=
olo
0z
ro
A\
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2. (52 25HX|e| JEE HIE

= —g

(20) Reset Stopwatch

Typical Courses of Events (1)
(1) HEO| YHALH A AFH2|7t O HEf2IR] ZHQISHCt

2 Pre-RequisitesE ASQ2|7} H|Z/MSIE|0{0} FICID JpEEHT|

HEo ¢ Les Za 2.

<08 ks
1. (A)7} DOWN Button2 &2 2FUX|E resettrt.

2. (S)2 XMZEE Stop timel} Lap time2 00:00:0022 Z=7|3k(reset)StCt.

(21) Set Lap Time

ypical Courses of Events (2)&
(2) 25429 i HJEIE ol
9 Pre-Requisites22 AZYA|7t /93 HE{CIOF FHCID THHH
7| G20 9 W82 E2 218

Ct

o

<& ot

1. (A)7F UP Button & =2&{ Lap time & 7|SStCt.
2. (S)2 ol A|EQ| Stop time= AOA Lap timeO| K& sHCH

Exceptional Courses of Event (1)

Mode Button® AHB5HH, scenario 0= £20i

2 Scenario Of CHS FL&Z2l LiEO|

<Oig wrots

cg wysct

E1. (A)7t MODE Button & =2 2
S)2 o HEHE XMZEStLD 21. Change Mode
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(23) Make World Clock

Typical Courses of Events (7)%1

Time2| 7| YHZ 12H/24H Clock 28 E H4=Ct

ro

2 07142 449 20z PR 2Eo|2 T

S 7l YHOIN PHO UL Dafsts HS YA YECID Wek

Typical Courses of Events 1. (5)9] Clocks SO 2L

-

.

£ HuSioh
3.(5)0| 23. Tick ManagementE & EA| A|FE2E

(24) Set City

Typical Courses of Events (1)
A7t MODE Button2& World Time0l| 218t

2 Pre-Requisites 22 M7t SI0{0FE

gtz
Use Case Set City
ctor User

Purpose HAAMZHM O EAAZIeZ SofZtct

Overview METT SETHE S YEHEE OHE EAMIISZE EA| E|~EE
gk

Type Evident

Cross Reference Functions: R 5.2
Use Cases: 16

Pre-Requisites 15. Make World Clock

Typical Courses of Events 1. (A)7F SET BUTTONE £3 CHS City Clock2 2 B0 ZFCH
2. (5)0 Clock0ilAd S CityZi s 2rorer CHE City= HESHCH

Alternative Courses of Events N/A

Alternative Courses of Events (1)

MODE Button22 World Time0i| 2IQI3tC}.

<Oig wrots

Reject OICILHEQX| R=2HF
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(26) Set SR/SS

Typical Courses of Events (2)

A7} SET Button22 SS &2 SR Time2 #QI3tH= TA| 430 2
st

2 5SS &2 SRTime Off ChshiA O AE Est= Al Ola7t 2.

2 SS &2 SRO| Alternative Courses of Events 2 $742| branch
Condition 0| LHHZ{Al M7t £|O{OF StCtD Tt

Typical Courses of Events (5)
Up Button £ SS Time, DOWN Button2 SRTimeg & 4 UA &L
2 ZZI2 F2|%|0{of SCtn Tt

9 SECH: EHO| 20f U8 0js7t 28

8ot

<LCH

00

/] alt EHU22 FIHX| HO|A BR&E HA|

(27) Calculate SR/SS

Typical Courses of Events (2), Alternative Courses of Events (2)

(2) S& SS &2 SR Time £ AMSICE (2) 7H A0 20 21 A

2| SR &2 SSE AAtSiCH

2 SS =2 SRO| Alternative Courses of Events 2 $742| branch
Condition Ol LHEZA M7 £I0{0F SHCtD T

g ok

<Oy

olo

Use CaseOf gzt

(28) Manage SR/SS Display

Typical Courses of Event 04 BH{E0| 2|HZ|Z| %2

Manage ----Display= AN ZE S EAS
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Typical Courses of Events (1)

AR} setdt Citye] SS &2 SR Calculating 22422 Time sector
2 Mgsct

2 SS =2 SRO| Alternative Courses of Events 2 $742| branch
Condition 0| LPHAA FA|7} ZI0{OF SiCt Tt

<CH HIO}

(e

00

Manage ----Display£ AKX Z HSE/US

(29) ~ (35)

S8t 2|0|2] 7|52 Ul 220|122 Use Case2| FHEH 2 |
gt §20| oLt W
\

//Manage ----Display= &HZ LU=

(36) Set Function

Typical Courses of Events (1), (6)
(1) 4 HEZ =28 Oiw MY 222 S0 4 ATt

9 Pre-Requisites@ 2 OjF AMeig|Si0| QICtD JH3F%ocz TR ¢
=

(6) AlA =3 g9EHE O Ml 7HE C{AZ20lof gHEECH

2 CjaS2olof HHIECH=E 20l= Ul 2E0|22 Use CaseS| Al
24 Tas $£20| ofuf2tn T

Function Selector0f QUCt= LoD OjF A

oz
Ho
In
=2
fuin
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(37) Manage Function Selector Display

Typical Courses of Event (1)
Menu Display Sector ZEE Display0| ZE3stCt.

9 Displaytil AZ3sHCH= 2|0j= Ul 20|22 Use Case2 FHEM
Qs $£0| o2t Tch

1.2.5 Activity 2133: Define System Sequence Diagram

7 Set Alarm Time, 8 Ring Alarm, 9 Stop Alarm, 10 ON/OFF Alarm, 13
Pause/Restart Timer, 14 Reset Timer, 16 Stop Timer, 18 Start Stopwatch, 19
Pause Stopwatch, 20 Reset Stopwatch, 21 Set Lab Time, 26 Set SR/SS, setCity

2 System Sequence Diagrame 5tLt2] Use Casedf CHEH LHBO| &
27H= 538 Diagram22 EJS Y.

2 20 LH8S2 3stLte] graph A0IAM 274 0|42 Use Case 7t &
Aste 22 LO| €2 =D T

D 22 HIHZ Use Case 2 IHSO{Of SiCtD TCH

g ok

<CH

olo

HIO| Use CaseZ £2|810 =M

A System sequence diagram® Combined Fragments 0= Use
Case YO| S0{7k= 20| ot.{2t otzHe| JZXE OperatorsE
P AM|sHOF StCt.

Combined Fragments and Operators -

* 12 predefined types of operators
- Model vanous control structuries wiih rames
* Frames regorm or Magrents of Be dugraims. which hes an opereiorn snd @ gumd
Frames are nested
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Combined Fragments2 T&%t= A OfL2t 74| diagram2&E +=3

setCity Description U8 &

A
=
0lo
ok
2

e
02
ro
fu

Set City SE;

2 Time Setting 2| Typical Courses of Events Description O
Actore 3tLte] S22 A#3t2|2t System Sequence Diagramsoi|

HE 57l S8 Ay

2 Alternative Courses of Events, Exceptional Courses of Events O
Hst= L480| System Sequence Diagrams Off B3 ot

<CH

olo

giot

o >

Time Setting2| Typical Course +=det=

22 | 2020 OOAD B6 Adventure Clock



(A) Actor, (S): System

1. (A)2F SET Button £ =2 Al 28 ZE0 YT
Cf,

2. (50| hr & =reRDL =IO

3. (4321 UP/DOWN ButtonZ =2 hi StCh,
4. (A3 SET Button2 =2f OIS 4 F =2 Yol 2t
5. (5300 min &3 atelot SC

6. (4321 UP/DOWN Button2 =21 min 2 HAStCH
7. (A)JF SET Button2 3 (2 & ’M =2 gof2tch
8. (S)0| sec & AHENIL S CH

9. (4021 UP/DOWN ButtonZ =2 sec gt S HEEH
[

10, (A)2F SET ButtonE 2] S #E 22 GH2f

11 (3901 AM/PM &3 AHEID} S0

12, (821 UP/DOWN Button2 =2 AM/PM 2/ 2 B a

SO

13, (A)7F SET Button2 22 CHE #H o2 5¢2t
Ch,

14, (5)0] year &8 AEfDF FICH

15, (A)7F UP/DOWN Button2 =24 year a2 H& 5t

Ck.

16, (A)7F SET Button2 =2 CtE #E o2 ¢2f

k.

17, (S10] mopth 2 & AEfr S0

18. (4321 UP/DOWN Button2 =2| month 342 HZ!

k.

19, (400F SET ButtonE =2 S €3 =2 Juef

Ch.

20, (S)0] day 24 HEfOF ECH

21, (A2 UP/DOWN Button2 =2 day 2/ 2 B1EE

Cf,

22, (A3 SET Button2 =2 CIZ #E o= dof2t

CF,

23, (5)0] city &8 &fEfS SO

24, (4)7t UP/DOWN Button2 =2 gityE ﬁ

o5, (A3t SET ButtonZ =2 LIS 4E oz Hof 2!

k.

28, (A)JF SET Button® Z2f A2t 2E DM Ho

[

Alternative Courses 2t Exceptional Courses= Reject

2 Set Alarm Time 2| Typical Courses of Events Description Ol
Actore 3702 S8 A3tA|TH System Sequence DiagramsOi|
Me 1719 838 2Y%E.

< Alternative Courses of Events, Exceptional Courses of Events Of
st L480| System Sequence Diagrams Off B3 Ot
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Set Alarm Time

X

User System
I T
I I
| enterAlarmSettingModey) ___|
I =1
: setAlarmTime(hr) __I
I "
| setTime() |
[ S 1
I |
(a3 Actor, (3): System | setlarmTime{min) »!
1 (A0 L2 &8 DS FQETH : :
2. (A0} hr 22 BFEICH - oo e
3. (901 BEE hr S HIECH D s Timeqweekaay) _|
4 (A} min B2 HHSICH | >
5. (S)0] HHE min 22 MEECH | setDate() |
6. (A7t weekday 242 HIZHEICY, :< """"""" 1
720 BEE weekday-repeat 2fE MEFECH | exitAlarmSettingMode() |
8. (A w2t AH DM BIOLICH | g
9. (90| HAE 2 ASE B LB PESCL | | :
Alternative: REJECT (m=EHAM ¢t d{= EICtD SHSLCH)

2 Alternative Courses of Events, Exceptional Courses of Events Of
Y= Li80| System Sequence Diagrams Off E3 Qtgl

=13

(DCJP

—

\2

<&

REJECT (==HHAM ¢ d8{x EICtD SHNELICEH)
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2 Pause/Restart Timer 2] Typical Courses of Events Description Ofl
M Actors 371| 32 HH3tA|2t System Sequence Diagrams
OlME 2782 S22 4HE Guard 0 Cidt LI8= U2

< Reset Timer 2| Typical Courses of Events Description 0144 Actor
= 2749 B3 LH5A|2 System Sequence DiagramsOlA= 1
el S22 A#E Guard Of TSt UIBE 2.

< Stop TimerOij4d Message?t Z2E.

< Alternative Courses of Events, Exceptional Courses of Events Of
S5t L480| System Sequence Diagrams Off E3 Otgl

Stop Timer O|&.

Alternative: REJECT (I =gE7HAM @t d2{& EICtD StNEL|CH)

sEst= L480| System Sequence Diagrams Off E3 Ot

-

et et e opa T O A

= Alternative Courses of Events, Exceptional Courses of Events Of
Y3t Li80| System Sequence Diagrams Off B3 OtE.
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<& o>

REJECT (==HHA o Jd= =CtD SHEE&LICEH)

2 Alternative Courses of Events, Exceptional Courses of Events Of
Y3t LHB0| System Sequence Diagrams Off B3 gl

<LCH

olo

gt ots

REJECT (w==E/HA ot Ok EICtD SHNELICE)

< Alternative Courses of Events, Exceptional Courses of Events Of
s{st= LHBO| System Sequence Diagrams Off E3 oHg.

8ok

<Oy

olo

REJECT (==HHAM ¢ d{k EICtD SHNELICEH)

e Lo

2 Exceptional Courses of Events O #%3tl= LW&0| Syster
Sequence Diagrams Off B3 Ol
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<Ofg eots

REJECT (==HHA o Jd= =CtD SHEE&LICEH)

9 Exceptional Courses of Events Off 3{&3l= Li80| System
‘ Sequence Diagrams O &3 otg.

g ok

<CH

olo

REJECT (==EHHAM ¢ d8{x EICtD SHNELICEH)
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1.3. Stage 2040 Design

1.3.1 Title

Advanture Company, 2030 A0 FAM|E Adventure Company 2 Ci=

<oig erots

Adventure Company 2 &3t &LILCt.

1.3.2. Activity 2141: Design Real Use Cases

Clock Setting

Typical Courses of Events (2), (5), (8), (11), (14), (17), (20)

=] 12O ¥ ==
gr2c=s Soi2i28 AUUCR BUNG

fn

D 754 BHE st £=224 Ul 42 AL EHoUS
< Typical Courses of Event numbering A7} Z2E&! 2.

Typical Courses of Events< 1. (A) SETButton & &8 At A" EHEEE SO |2
2. (&) UP/DOWN Button & £8 'Al'S EF@Ch <
3.(A) SETButton S £8{ A7t ‘2 SEEEE SO7L+
4. (% UP/DOWMN Button & 58 '£'g 2ET. <
5. (A) SETButton S S8 A7t ‘£ HEEEE SO+
6. (A) UP/DOWN Button & &8 '£'F 28T <

7. () SETButton = =8 AlZHE] 12H/24H 2REER

EYLL &

8. (A) UP/DOWN Button & 8 "12H/24H'E €RE <

9. () SETBution & &3 EWeE| '8 SFZCE SO|TUCE <
a

10 (4} UP/DOWN Button £ £3 "H'S £33

11. (A} SETButton & =21 SM2| '8 EFZEE SUICE <
12, (A} UF/DOWN Button £ 53 '2'E €E30 ©

13. (A} SETButton & =21 S| 'Y 2HRER SUICE <
14, (A} UP/DOWN Button £ =3 25 £F30 <

15. (&) SETButton & 53 "EA| 2HEZEE SO7HCE <

16 (A) UP/DOWN Button £ £2| "EAI'S HETCL &

17. (A} SETButton = 52 ‘A7t ES 4] SELCE
SHLCE

18. (A} UP/DOWN Button £ £3{ *AI7F B8 2H4rs
23T} &

19.(5) ERREE FEoHD 7|E SIHOE SO02Lh
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Load Time

Actor
None.
2 Actor?t 2f None 2IZ| O|&43t7| S

2 7|Z0]| 1000, 2030 stage OlA SZASHA| L Use case 52

=
0R
Ot
9

Set Alarm Time

Typical Courses of Events (1)

SET Button® =3 o 23 =3l A2 2ol AYsict

9 JIsd BME ste F2AUM Ul g2 Bt EI0US

<CH

olo

ek

REJECT: &2 43 RCE=

= O

Typical Courses of Events (2), (5), (8)&1

(S)0] AlZt £28 LAZE22M AZIE 43 3UE BA
2 A2t

oj7t

[=]

FEg YZUOSH 0f REUM AIZ £
[=E-3-

HidMst AlZt 278 HEf7F B0t 77

Alternative Courses of Events (A2)l

A3 =& (A)7t UPButton = DOWN Button2 HF 20| 53 &
HYQE HoLS (A2 27 U2 RE o iE Bo2 HHRo]
JRHE Tl § 4 UA St

2> R=E Yo et FAH Bl FMPL Basictn T

<CH

0lo

2ot

—

>
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o =
THEQ He| M =7t
A2 (8)7F hr ZE ETSICHT 0~23 HY WoE HOLIE 1
20| BIiE E2= 05T
A3 (A)FH min 245 E2ESICHT 0~59 B B2 E BOHLUE O
SE O3t

70| BHOIE &

Alternative Courses of Events (A3)# grams Off &3 ¢F
27 =3 T T ELO|07 2FE AZOl £

Oil Chet A2|E

=
=
g 3% 92
3t dYsiel 222 SOok2Ch

2 240f cEt 220 ciEt Li80| FAIF0IR| ct

<08 2ot

Function Selector2| Stop BuzzerZ O|&

Alternative Courses of Events (A3)%
(A) 7t HA AlZ 5 YE/LSOIA TAIE HFSIACHE (5)
AlZHoll OZHE A LSO gHESiCt

S 128 Ao - 0| T Lg0| FA0|| ch.

rr

<IHg wobs
HESE QFAro|2t AXsHof St=0 FEfE Xi
N
Toggle Alarm

2030 SHACIM H2IBR| Q2 Lse Case 7+ AM| |

)

<03 eks
2030 CHAIS| =F Yol URIL EHUE A7t
Toggle Alar FE}UE Zdol2t oo FE2HE
Next Alarm

\
2030 SHAIGIAM A5l %42 Use Case 7+ HAl
)
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AHISHR] QIUE £EO0|0{M CHZ A
M| AE 3O 2040014 0T ZA]
=M #=d Aa



<Ofg eots

¥n

SHOYl 20400 A O] EA

Set Timer

Typical Courses of Events (2), (6)
2FZEE SOZISES ZHUYSE FEHEICH

> Jis4 FHE St FEOIY Ul Aol FME HloIUS

r

Typical Courses of Events (10)
23257 F2¢ 89

2 JlsY FHE = F2Ud Ul Yo FM oAU

Pause/Restart Timer

Pre-RequisitesS 2 FE2E|0 Use case 7t #2510 2742 Use
Case 2 L}5{0f SH50{0F SiCtn Tt

<0iS 2ot

Start/Restart Timer2} Pause TimerZ Use Case &2|&t.
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Start Stopwatch

Typical Courses of Events
ASHAE ByHBC
2 (S) 0| FO{E S0{7}0FEt

9 Typical Courses of Event numbering A7} Z2E&|0f 2

<oig erots

1. (A)7} SET Button 2 &2 25HXIE &d3k(start)PtCt.

(S)0| HIZd3(pause)E AE/X|S LEIE &Y JEIZ BHFSCL
S)0| 24. Tick ManagementE &ddt1l cstHRIZ2 A|ZHE S7HA|ZIC

(S)O| csZt 1000|&0|H, csE 022 THE1 secE 157HA7|1, sec?t 600 &0|™ sec
£ 022 =1 ming 157tA7|2, minO| 600|40|H ming 022 Zt=1 hrE 157t

AlZIEt.

Make World Clock

Overview

S A2 R2H HAAIZLS ALSIO] HAAZLS AAHE HECL
> HAAZIE HAE UEC= Y2 7o BAY. 0l stagedlM Jts

22 97 %2

o d
<& 2ot

Use Cases Make World Clock- |2

Actors Systems I

Purpose« HIAAZHE BEEH [

Overview: A ATSERE MHATIS HiEithe |

Types Evidents |2

HI_I' %1 6" Sa% |_| L__l'. Cross References Functions: R 5.1« |2
Set City

Exceptional Courses of Events (2)

MODE ButtonZ AMSSHH, scenario 0= H=20f S 30i0| HEE
Ct

< Scenariod| CHE |22l LIGO| 210 o347t EF

<CHS 2ots
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Exceptional Courses of Events<

=

uE

1.15%& S0 Button U0| 20 Clock SHEE
HEEChe

2. MODE Button & AME5IE HE A2
DCZ 50| FEELe

o OhE

Set SR/SS

Exceptional Courses of Events (2)

MODE Button2 AMB31H, scenario = £20| UT

C}.

2 Scenario® CHE #A|Z2l LEO| S| OlsH7t &S

<08 2ot

M JEHE MYSt

rir

Change Mode

Overview

47t Mode HEE +

2 O7|M Y3te objects FECES oojSCin T

o=E 7|=, scenario

2 A|AR0| T2 ZEZ objectE

Gl ste A2 %A %2,

T

CEt

=

a-

HEFIC}

(e g

0| stage

Manage SR/SS Display

20300IA HMEHH LHBO| A2k

<HS et
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Time Out

Typical Courses of Events

9 Loop 1~29] o0y T QiCtn TH

o

o|bd 2R gl's A0 F& TAUX] RE2AX|T LoopZt ER B0 2O0A AT

1.3.3 Activity 2143: Define Interaction Diagrams

3 Types of Messages
+ Synchronous message
-~ Sender waits until it has received a response message [ &=
before continuing. 1 >
An execution specification is inserted at target. ! !
* Asynchronous message =) )
- Sender continues without waiting for a T >
* Response message
—~ May be omitted if content and location are obvious B =
-
2 HAHH2Z Interaction DiagramOilA 240 J22H Messages 3
7H2| MessageE 0|83101 LIEILOF 3t=Gl| ZIHA|Z| %2.

Yok

<CH

olo

sequencediagram.orgE O|8diA d2{M 20| M Z. Object A0 : EA|E E7ts.
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(1)Clock Setting, (2)Load Time, (7)Set Timer, (8) Pause/Restart Timer, (9)
Reset Timer, (10) Ring Timer, (18) Make World Clock, (20) Calculate
SR/SS, (22) Change Mode, (23) Set Function, (24) Time out, (25) Tick
Management

9 2| Diagrams 2| Fragment0 use case 7} £0{7t U 2030
CHAIOIA LS ZXE Fragment= operatorsOll CH3H 22 Z0{0f
st

<08 2ot
2.25 AN E[}AELICE
LI K| Bt 2tz

Combined Fragments2 T25t= Al OfL|2t HIHQ| diagraml2 2 +=H

— o —
T

9 ABAH= FunctionSelector & & A28 28

2 AMBAH= Display Manger & E8liA] SystemOl] ZH28H0kE

<CHS Hots

REJECT: Display Manager= 2tM0| 3 & MEHSo[ ET 1 0, XFHC Ul HE
Xt7t ot Ul= 3t =32 23l Diplay Manager0Of XM& = MEYE HEE JIK7 97|
2F St Display Manager/t &2 2tHO| 20{5t= 22 @IS, £t Display Manager=
YHUS T IdEnte M AT S U7t AFBAel HEYHE HEE Function

Selector2 1,2,3,4 ¥l & FZ5t0] pushsiF= A0 X3,
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(1) Clock Setting

Use Case 2| Typical Courses of Events 2| (19)~(22)%0j
Interaction Diagram O £+

Alternative Courses of Events, Exceptional Courses of Events 0f
HY3t= 80| Interaction Diagrams Off 23 QHEl

<M & ot

REJECT (==EHHAM ¢ d{& EICtD SHNESLICEH)

(2) Load Time

1000, 2030 Use Case Off FAM|I7t E|0{QUA] LU= interaction
Diagram 0| L2,

Actor7t None2Z FA| El0{QU= 20| o|4E.

Actor7} System O[22 interaction Diagram 22 EJE Ot8t

8ok

<Of

00

Load Time AKX Z| Q& L|LCH

(3) Set Alarm Time

Guard 0Ol [UP | Down] 2Z14{0| Ofl H|EAMAIAIR.

Alternative Courses of Events, Exceptional Courses of Events Of
st W80| Interaction Diagrams Off B3 Qg

<0iS 2ot
[ T2 +=3Fst Hrdgt

Alternative: REJECT (W =HE7HAM @t d2{& =ICt StNEL|CH)

(4) Ring Alarm

Actor?} System O|2tH interaction Diagram2& EFE g
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<|:H% HIO}

o >

Actor7} SystemO|22 XA

(6) Next Alarm

Alternative Courses of Events O si¥st= L480| Interactior
Diagrams O E3 otgl

= o=

<CHS Hots

Alternative: REJECT (W==gA ¢ 2= ECtn St ELICH)

(7) Set Timer

Alternative Courses of Events, Exceptional Courses of Events Of
Gst= W8O| Interaction Diagrams Off 23 Otgl

<Oig wots

Alternative: REJECT (W==ElHIA ot J8 = =ICt S &L L)

(10) Ring Timer

|
Actor?t System 0|2} interaction Diagram2& E3E g

<|:H% H}O}

o >

(18) Make World Clock

|
Actor?t System 0|2} interaction Diagram2& E3E g
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(19) Set City

Use case 2| Typical Courses of Event&oi
realCurrentTime,

FAM7t ot
realCurrentDate, realCurrentCity 7t 2A35t%

FE AQYE ste 2 olstE| BS

Typical Courses of Events 1. (A)7F SET BUTTONE =3 CHS City Clock2 2 GO {ICH
2. (8)9] ClockOilA EH7 Cityzi S 2Otet OHE CityE B ATICH
(20) Calculate SR/SS
|
Actor?t System O|2t3 interaction Diagram2& B3s OFgt

<t S et

Interaction DiagramOf|A{ AHF|
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(21) Set SR/SS

Use case 2| Typical Courses of Eventdol ZFAM7t otgl
realCurrentDate, realCurrentCity 7t EA43t%

Guard 0 [UP|Down] 224/0| ot BIEHLMRIALE

<M & ot

& read Event= calculate 2HHOIAM OO 2 AtK|E

[ot

(23) Set Function

Alternative Courser of Events 7t E30| QRIS

<08 2ot

REJECT: Alternative E&QSH= & SD operation F7t5tHA 0f

(24) Time Out

|
Actor?t System O|2t3H interaction DiagramSE E3ig org |

(25) Tick Management

|
Actor?t System 0|2} interaction Diagram2& E3E g |

<08 2ot

Actor7} SystemO|22 XA

39 | 2020 OOAD B6 Adventure Clock



2. Category-partition Testing

2.1. Testing Result

Group Category Values # Description
Mode Clock Clock 1000 AlA
Alarm Alarm 1100 U
Timer Timer 1200 Elo|H
Stopwatch Stopwatch 1300 AE912
World Time World Time 1400 MAAIZE
Sunrise/Sunset Sunrise/Sunset 1500 UE/US
Set Mode Set mode 2000 +3 2
Default mode 2001 et 2C
Function Clock Set time 3000 AlZt 20| SHIEA| 20!
Time format 3001 AlZt ZoH0| EHIEA| O
Valid time 3002 AlZto| BHIEH E2=2] 20
Alarm On alarm 3100 LS EES
Off alarm 3101 LEE blBES
Alarm list 3102 L 2AET} 474017 Ol
Set alarm 3103 YT AIZHS ZAO0| SHIEA| &9l
Ring alarm 3104 Lgo| ga2l=2| =l
Timer Start timer 3200 ELO|0{7t BHIEA A|3Eh=2] 2Ol

Pause timer 3201 EL0|07t BHIZA FAISh=A| #Ol

Reset timer 3202 Eo|Dj7} SHt=A 2|A5K=32] 0l

Set timer 3203 EfO|0{Q| AjZto] EHIEH HYSH=A|
20l

Ring timer 3204 Eto|o{el &0l E2l=2) &0l

Stopwatch Startstopwatch | 3300 | AEQIAI7t SHIEA AIREH=2| &I

Pause stopwatch | 3301 AEQI2I7t BHtEA FASK=A 2O

Reset stopwatch | 3302 | AESQI27t SHIEA 2/408H=2] &I

Set lab time 3303 | AEQAQ BEIY0| BA= =2 &l

Worldtime Set city 3400 SAI7 SHt2A GFsEsAl 2
Next city 3401 | ChS SAIZ SHiEH MEiE=2] 2ol
Verify city time 3402 SA| AjlZi0] R=2] O
Sunrise/Sunset Set 3500 | YS/YE AlZHO| BHIEA SFEEA
sunrise/sunset ol
Verify 3501 US/YE AZH0| Z=A| =
Sunrise/Sunset
Change mode Change next 3600 Al 27t 862X Hip=2] &9l
mode
Check activated 4 | 3601 | AlAI2l 27} 4747t QA= =2| #QIF
mode =
Check savingpre | 3602 | AlAlel 28 BiE O, 0|H 2E9|
mode info 0| AFo| ==l &l
Buzzer Stop buzzer 4000 Lol BE=a ol

40 | 2020 OOAD B6 Adventure Clock



TestCase Result Description
Test01 - 1000.2000.3000 Fail 2020.06.11(wed) -> 20| 2] 2Z.
Test02 - 1000.2001.3001 Success
Test03 - 1000.2001,3002 Fail AAOIA 129 HEOM 127t 2| U8,
Test04 - 1000.2001.3600 Fail Next ModeZ 1S UI SH210] H0i71] %8,
Test0S - 1000.2001.3601 Fail ZC HAE SH= Manual0l 2= 3t2|0 2&3h=0f H{7} U0f
HHIEA JEE%t
Test06 - 1000.2001,3602 Fail SCE HESHY AlA 3420 B S,
Test07 - 1100.2000.3103 Success
Test08 - 1100,2001,3100 Fail TERE S 2C YAO| ASM FTHE WY ALY B2}
oS REOI FFSSA| 20| AB.
Test09 - 1100.2001.3101 Fail LEE LT 2C MFO| ASM ZTHE A A2Y B2}
OIS WEO| 2eS=2| 00| OHE.
Test10 - 1100.2001,3102 Success
Test11 - 1100.2001.4000 Success
Test12 - 1100.2001.3600 Fail Next Mode® 3S Ul 0] S0{71A] 8.
Test13 - 1100,2001.3601 Fail 2C MAEF 3= Manual0] 3= 3tAISH H&3H=0 H17t U
SHEA 3887
Test14 - 1100.2001.3602 Fail SCE HASY A SO0 HHENZ| S0t H0I0| O,
Test15 - 1100,2000.3203 Fail AIZIOBA 122 HENA 127t U7 UR.
Test16 - 1200.2000.3204.4000 Success
Test17 - 1200.2001.3200 Success
Test18 - 1200,2001,3201 Success
Test19 - 1200.2001.3202 Success
Test20 - 1200.2001,3204, 4000 Success
Test21 - 1200.2001,3600 Fail Next Mode® #S Ul 80| F0{7}2] 8.
Test22 - 1200,2001,3601 Fail ZE YT 5= Manual0l E3= SR A3 Bt A0
SHEA 2gE7t
Test23 - 1200.2001.3602 Fail SCE SIS Al S0 HIMA| 220A #1010 Qb
Test24 - 1300.2001.3300 Success
Test25 - 1300.2001.3301 Success
Test26 - 1300.2001.3302 Success
Test27 - 1300.2001,3303 Success
Test28 - 1300.2001,3600 Fail Next Mode§ < UI 50| 0712 %8,
Test29 - 1300.2001.3601 Fail 2C HMAF = Manuall| 2= 8t|0 2 83h=0 #1171 U0
U2 J8E%t
Test30 - 1300.2001.3602 Fail ZCF BSHY Al S0 HIHA| OrA Q10| OHE.
Test31 - 1400.2000.3400 Fail ZE HFS 3= Manual0| 3= SA|8 R83h=0 57t A0
Y 2C0) 2 ¥t
Test32 - 1400,2001.3401 Fail ZC HAF St Manual0l 2= 3RS A@3hi=0f {07} A0
3P 2E0) Y #
Test33 - 1400,2001.3402 Fail 2C HZE St= Manual0| 2= 82|10 2 &3t=0f {17} 0]
HE 2C0) 1 ¥t
Test34 - 1400.2001.3501 Fail 2L HEF st Manuall| A& SHAISH HESheH a7t U0
3P 2C0) 21 =t
Test35- 1400.2001.3600 Fail Next Model #S UI 20| 0712 &,
Test36 - 1400,2001.3601 Fail 2L AT 3t Manual0l e SRR AB3E 57t A0
SHIEA 1887t
Test37 - 1400.2001.3602 Fail SCE AASX AA £N0| HIHA AR,
Test38 - 1500.2000,3500 Fail 2L HAF 5t Manual0l A= SRS A@3h=0 57t A0
3P 2E0) 3 8
Test39 - 1500.2001.3600 Fail Next Mode® #S Ul 20| HO712] 8.
Test40 - 1500.2001,3601 Fail 2C HAF 3= Manual0| 4= 3128 2@3h=0 &7t U0
SHIEA ge%t
Testd1 - 1500.2001.3602 Fail SCE MG Al S0 HIHA| 220tA] 2010 QMR
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2.2. Countermeasure

Testing Num Accept/Reject Description

Y A gaggs 7|EN ArES Axt
Test01 — 1000, 2000, 3000 Accept CHE €A2|ES AFESHY &, &, 2o et

ettt 20| AMEES 47

Tick Management 2| overhead & &0 A|A 2]
Test03 — 1000, 2001, 3002 Accept N

127 Aol 1 X0t HEE 3

Next Mode & &% ZE7l HZEEl= AS
Test04 — 1000, 2001, 3600 Accept L

golgt = UEE Ul =3

NAel BEJ} 4 2 SXIEE A ol
Test05 — 1000, 2001, 3601 Accept

+ UEZ Ul 2

AlAel 2EE HEE O, O EEQ| (O
Test0O6 — 1000, 2001, 3602 Accept o

MNEE=R =g = A=E Ul =3
Test08 — 1100, 2001, 3100 Accept LEO| 2YEASE & = UEE Ul =3

U0l HEYHEASS ¥ + YEE UI
Test09 — 1100, 2001, 3101 Accept R

b

T o

Next Mode & &3 ZE7I HE&= AS
Test12 — 1100, 2001, 3600 Accept .

oIE £ YUEE Ul

AMALl ZEJH 4 72 |/AEs AS =g
Test13 — 1100, 2001, 3601 Accept

+ UEE Ul

AAS] RES HIEZE M, O 2EQ| o
Test14 — 1100, 2001, 3602 Accept =t

MNEE=X =g = A=E Ul =3

Tick Management 2| overhead £ &0
Test15 — 1100, 2000, 3203 Accept

Eto|t{e| 1 &7} pido| 1 xof R 27

Next Mode & &9 ZEE7I HEE= A=
Test21 — 1200, 2001, 3600 Accept .

olE & UEE Ul £F

AMALl ZEJH 4 72 |/AEs AS =g
Test22 — 1200, 2001, 3601 Accept

& UEE Ul

AlACS ZEE HREEZ O, O] ZE9| Zi0]
Test23 — 1200, 2001, 3502 Accept N

HMEE| =X 2olgt = QEE Yy =™

Next Mode & Ed] RE7I HAZ=E HS
Test28 — 1300, 2001, 3600 Accept

g|-0|o|- _JI\_ OIEE U| AX—I

AMAL] ZEZH 4 2 |/AE= AS =
Test29 — 1300, 2001, 3601 Accept

= UAEE Ul =3

AlAel 2EE HEEE M, O REQ| (O
Test30 — 1300, 2001, 3602 Accept

MNYEeX #2e = A=E Ul =3

EAZH 2HEA 2FEsX "HUYE =+
Test31 — 1400, 2000, 3400 Accept

AEE Ul =3
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Chg EAlZ SHEA HEEE=X 2ol 5

Test32 — 1400, 2001, 3401 Accept

AEZ Ul $F

EAl AlZtO] REX| BOIE & UE=E U
Test33 — 1400, 2001, 3402 Accept R

+3

Ad=/Y= AlZto] BHEX| oy £ JUEE
Test34 — 1400, 2001, 3501 Accept

ur =48

Next Mode & Sdf ZE7t BHALDE HE
Test35 — 1400, 2001, 3600 Accept o

oIt + UEE U+

AAS BETL 4 2 /X|EFes AS =
Test36 — 1400, 2001, 3601 Accept N

+ UEZ Ul £

AASl REZ HHEES O, O REQ (O]
Test37 — 1400, 2001, 3602 Accept L

MNEEl=X gold = JAESF Ul =73

d=/4E ATl SHEAH EEE=X
Test38 — 1500, 2000, 3500 Accept L

golg = JA=E Ul +73

Next Mode & 8ol ZE7t HERE AHE
Test39 — 1500, 2001, 3600 Accept o

golgh = QI=E U =3

AZSl BETH 4 M2 |AEE U =Y
Test40 — 1500, 2001, 3601 Accept N

= UEE Ul =38

AASl REEZ HHEES O, O REQ (O]
Test41 — 1500, 2001, 3602 Accept

NYEER SO & YRS Ul +7

=
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3. Pairwise Testing Report

3.1. Testing Result

Mode Running Buzzer Action RT;?"

1 Timer running stopped resetTimer Pass
2 Timer stopped ringing startTimer Pass
3 Stopwatch stopped stopped startStopwatch Pass
4 Alarm running ringing alarmList Pass
5 Clock running stopped timeFormat Pass
6 Stopwatch running stopped resetStopwatch Pass
7 Timer stopped ringing resetTimer Pass
8 Alarm stopped stopped setAlarm Pass
9 Alarm stopped ringing setAlarm Pass
10 Worldtime running stopped nextCity Fail

n Timer stopped stopped startTimer Pass
12 Stopwatch stopped stopped resetStopwatch Pass
13 Stopwatch stopped stopped setLabTime Pass
14 Alarm stopped stopped alarmlList Pass
15 Timer stopped ringing setTimer Pass
16 Stopwatch running stopped setLabTime Pass
17 Timer stopped stopped setTimer Pass
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3.2. Countermeasure

stopped

orldClockO| A nextCityE ol SXf ZAIE

UEZ 47

s
N
o
rm
N
1o
e
i)
o
4 2
o =
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4. Brute Force Testing Report

4.1. Testing Result

Test Num Expected Output Test Qutput
Timekeeping 1-1 9999 0A S71E F? 022 BIE Pass

1-2 0HZ0N Z2® FS 9999dz2 E 999940| otd

99980| ECt.
1-3 128004 S7t8 ©, 190| Litof & Pass
1-4 120N ZAE of 12€€0] Litof & Pass
1-5 2F 2ol OpR|9f YU2; CH20] 1Y Lok Pass

Of &
1-6 120M Z48 o, 2F gl oAy ¢ Pass
Af7 Lietop &
1-7 23A1014 F7FE o, 00| Li2toF & Pass
1-8 OAlol|lH ZAE o, 230] Lo} & Pass
1-9 S9=Z0A F7HE o, 00| Li2tof & Pass
1-10 004 ZAE o, 597t Lietop & Pass
1-11 20| HBE|0{0F St Pass
Timer 2-1 SO0 78 o, 00| Lietof & Pass
2-2 020M g4E of, 597t Li2tof & Pass
2-3 592044 S7tE T 0=0| Lieof & Pass
2-4 020A AT of 5927} Lioof & Pass
Stopwatch 31 23:59:59 OflA 12 376t Pass
00:00:000| E|0{oF &
Alarm 4-1 UTO| 2707t SAl0l 2 I FH £ Pass
E9% =Lt AU
4-2 LE SAEE 25 dFstn E 2l | SHO| ZAo| 2tE
ES0| #MUE 2030} ST A Eelo| E7hstct.
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4.2. Countermeasure
1-2 0UZOl|A ZA8 FL 9999¥=2 & 99990| ol |
99980| ZIct ‘

<CH-SEHRt>
AR 9999HET} EEE £

42 U YAEF 2F LFSD ¥ 22 | 20| BAO| o
HOiZ =ojA{0} et A gelo| Eotsict

Im
uln
k=)
H>
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