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1.

Specification Review
A. Stage 1000 Planning

i. 1001. Define Draft Plan
1. Functional Requirements
- 000
= 000 7|=0 tigt 0|50 FA| Z{UR| 45
- 000, Timekeeping (34 AlZhH, L&, AERA|, EIO|H, MAAIZE, HE &
o, KA, LCD &%
> ZZto| 7|50 TSt Functional Requirements HA|7} E|0{UA| 942
2. Non-Functional Requirements

- AZS U YO AL B 2 MR AR s

—

- Ef0|H Z=A| Buzzer’t SZCt
2 AM|7}A| 2& Non-Functional RequirementZ} OfL|2} THCHE
ii. 1003. Define Requirements
1. Functional Requirements
= Stage 1001 TtA|2| Draft Plan0i| U= Functional RequirementsOf| CH
SiiA 7|5 Mot EIoUA| 42
2. Non-Functional Requirements
= Stage 1001 TA|2] Non-Functional Requirements0i| Ciat{ Non-

Functional Requirements2t 112{ StEH2t: MIFE2AQ1 Hol7t E|0{UZR|

3. Functional Requirements Table



R11 Set Timekeeping date(date 4 &) Event
R1.2 Set worldTime(Al 2| A2t A7) Hidden
R21 Store Alarm(2 & X&) Event
R221 activate Alarm(Z & on/off) Event
R2.2.2 deactivate Alarm(Z & on/off) Event
R3.1 Set timer(EFO| 0 A7) Event
R3.21 play timer(EHO| O A|E}) Event
R3.2.2 Pause timer(E}0| 3 Y A|ZHX]) Event
R33 End timer(EH0| 0 &) Hidden
R4.11 play stopwatch(2 B 4 X| A|Z Event
R4.12 Pause stopwatch(2 B 9/ X| 2A| = X]) Event
R4.2 Reset stopwatch(2 B ¥ %] 2| 41) Event
R5.1 Select worldTime( Ml 2| A| 2 A1) Event
R7.1 Click Button Event
R72 Ring Buzzer(H1 K| £8) Hidden
R73 Select mode(2H 210 E2{E 2C HE) Event

= Zt Function0f| tiet Yo7t OIESHALL ¥e7t EI0{UA| &

7

RefollA R 6.%0] F=t&
> “active Alarm”1} “deactivate Alarm”2| Function0f| CHSt AH0| “et
on/off’2 Y5t 7|50 thst dovt 258t
iii. 1004. Record Terms in Glossary
1. Glossary
- mode
2> AAZL A1 Y5k= REO| 712 AR50k REZF ZFHOA A QlE
2> 2EPF 2MgH(wolrd -) world)
iv. 1006. Define Business Use Case
1. Use-cases by actor based (User)
- Activate alarm, Deactivate Alarm, Set Timer, Pause Timer, Play
stopwatch, Select World Time, Select Mode
2 “Allocate system functions into related use cases and categorize”0j|Af
MU= Use-case Namedt CH/AFAL = E[OIA7|7) LRE|R] §4Z
- SetworldTime, End timer
= Category?} Hidden@! Use-case?} Actor Based Use-caseZ 0] HA|
&0 U=
- BE Use-cases

= Use-cased| CHSE NumberZt HA|Z|R| ¢S



2. Use-cases by event based
- Ring Buzzer
2 “Allocate system functions into related use cases and categorize”0{|A{

Use Case Number & NamesZ} HA| E|A| Sk FunctionO] EA| £/

ojo

3. Use case diagram

- Set Worldtime, Activate Alarm, Deactive Alarm, Set Timer, Play Timer,
Pause Timer, Play Stopwatch, Pause Stopwatch, Reset Stopwatch, Select
Worldtime, Click button, End Timer
2 “Allocate system functions into related use cases and categorize”0{|A{

MO Use-case Namedt CH/ARAZL LRE|R| 242

- Ring Buzzer

2 “Allocate system functions into related use cases and categorize”0{|A{

Use Case Number & NamesZt HA| E|ZA| Q11 Function0] HA] £|0{Q!

ojo

- BE Use-cases

2 Use-case0| Cigt NumberZ} HA|Z|Z| Q45
4. Describe use cases

- Activate alarm, Deactivate alarm, Play timer, Play stopwatch, Select
WorldTime, Click button
2 “Allocate system functions into related use cases and categorize”0{|A{

MO Use-case Namedt CH/ARAZL LRE|R| 242

- Settimer
2> 2EPL A (buzze -) Buzzer)

- Click button
2> = 7150 FAUAUA| HAM|=|R] 20t OHoHSt

- SetworldTime, End timer, Buzzer sound

- CategoryZt Hidden?! Use-case0i| CHSH AHO| F2HE|0{Q)

mjo

- BE Use-cases
= Use-casedf| L3t NumberZt BA|Z|R| ¥

B. Stage 2030 Analysis



2031. Define Essential Use Cases

1.

SR
- Type
> Stage 1006 THAA= Event2tl E|0{UOL} Stage 20310(A Evident
2t Eoenz SUH0| ¢S
- Typical Course of Event
= Casual format@| Use-casegt 5t7|0f| LHE0| AT Thedt &[0 Use-
case?| Event H¥S AESH= WE0| Moo= HZst
Set timekeeping date
- Typical Course of Event
> 80| F+&E
Set worldTime
- Actor

= TypeO| Hidden?l Use case®| &% NoneO| Ofl SystemO| &|0{0}

o

- Typical Course of Event
> WE0| ==&

End timer

- Actor

= TypeO| Hidden?l Use case®| &% NoneO| Ofl SystemO| &|0{0}

o

- Pre-Requisites

re
i

= Timer?} play=|0{%U= HE{O{OF SHCk= requisiteO] AC{OF SHtY
|
Play stopwatch
- Exceptional Courses of Event
> AEQA|7t 598 592 njf WAMSH= O|#IE= Exceptionalo| O
Alternative Event2ta THCHE
Pause stopwatch
- Typical Courses of Event
2> 2,389 step2 TypicalO| OF Alternative Event2ti THEHE
Reset stopwatch

- Typical Courses of Event



10.

11.

12.

2> 2 stepOilM stopwatchZt ¥A|=l= Z10| 0|0| Pre-RequisitesOfl HA|
Elof ooz FAE 2Tt g
- Exceptional Courses of Event

F

OII

Il

1
£Q
rir
oz

> AERQIX|J} 2= #2L 0]0| Pre-RequisitesOl|lA] 24
=

e

rir

Argto|o

o o
SENEER-WER=T-RR

= 2
Click button
- Typical Courses of Event
> AMEAF HES 28 S M oE 7|50| +™HE=R|0f Cheh BAM7F &A
SIA| 4ob 2 HAISHA Bl sHoret
Buzzer sound
- Actor
= TypeO| Hidden?l Use-case®| &% NoneO| OFl SystemO| &|0{0F gF
- Typical Courses of Event
2> 1H stepOilM TypeO| Hidden?! Use-casedi| CHaH Actor?} W& 4= &
ooz HA0| e
= Specific condition0| O ZZIQIR|0]| Tiet HAZL =[0{RUR| Bz 4
MISHA Al sHofat
Select Mode
- Typical Courses of Event
2> 18 stepOiAM O modeE MEHSIUE=A|, 28 stepOlM RS execute
SIR=A] MG BMIEIGUAR| o2 HAISHA Bl sHof &
Show Dynamic display mode
= Stage 10060j|A BA|E Use-case? Ot
= Dynamicdisplay ZE0|| Cist 8017} A0 UR| AZS
- Actor
= Typical Courses of Eventil TypeQ 2 O|F0{ HO} 3T Use-caseZt
Hidden TypeO| QB =& Actor?t User?t & + Sia
Show Timekeeping mode
= Stage 10060j|A BA|E Use-case?t Ot
- Actor

= Typical Courses of Eventil TypeQ &2 O|F0{ HO} 3T Use-caseZ}



13.

14.

15.

16.

17.

gjo

Hidden TypeO| ¥2B82 Actor?t User7t & 4 gl
Show stopwatch mode
= Stage 10060j|A BA|E Use-case?t Ot
- Actor
= Typical Courses of Eventil TypeQ &2 O|F0{ HO} 3T Use-caseZt
Hidden TypeO| QB =& Actor?t User?t & + Sia
Show alarm mode
= Stage 10060j|A BA|E Use-case? Ot
- Actor
= Typical Courses of Eventil TypeQ &2 O|F0{ HO} 3T Use-caseZ}
Hidden TypeO| QB =& Actor?t User?t & + Sia
Show wolrdtime mode
= Stage 10060j|A BA|E Use-case?t Ot
2> 2EPF ZAgH(wolrd -) world)
- Actor
= Typical Courses of Eventil TypeQ & O|F0{ HO} 3T Use-case?t
Hidden TypeO| QB =Z Actor?t User?t & + Sia
Show timer mode
= Stage 10060j|A BA|E Use-case? Ot
- Actor
= Typical Courses of Eventil TypeQ &2 O|F0{ HO} 3T Use-case?t
Hidden TypeO| QB =E Actor?t User?t & + Sia
Show OO0 mode
< Stage 10060f|A HAIE Use-case?t Ot
> 000 ZE0 tet 8017t M=o AR %=
= Basic Requirements & AssumptionOllA 67H2| function?t Z{stCtn
E|0{ oL}, Dynamic display, Timekeeping, stopwatch, alarm,
worldtime, timer2EE Z85t0] & 77H2| ZE7F HO|=|0] U
- Actor
= Typical Courses of Eventil TypeQ &2 O|F0{ HO} 3T Use-caseZt

Hidden TypeO| ¥28 2 Actor?t User7t E &+ QIS



ii. 2032. Refine Use Case Diagram
1. Refine Use Case Diagram
> W& HH7t HQlof ATty TEHE
iii. 2033. Define System Sequence Diagrams
1. S8AR
- BIIY
= Response Message0i| Cist #7|HE Z|7|A| 942
3 Types of Messages

Synchronous message

~ Sender waits until it has received a response message () (|
before continuing.

S —

- An execution specification is inserted at target. ’
Asynchronous message - =
-~ Sender continues without waiting for a response message. i _

Response message
-~ May be omitted if content and location are obvious (| (=

2. Show Dynamic display screen

= TypeO| Hidden?! Use-case0ilA] Synchronous message?t H#3E|0{ QL

o

a

3. Show Timekeeping screen

= TypeO| Hidden?! Use-case®ilA] Synchronous message?t H#3E|0{ R}

o

a

4. Show WorldTime screen

= TypeO| Hidden?! Use-case®ilA] Synchronous message?t H#3E|0{ R}

o

a

5. Show timer screen

= TypeO| Hidden?! Use-case®ilA] Synchronous message?t H#3E|0{ R}

o

a

6. Show stopwatch screen

= TypeO| Hidden?! Use-case®ilA] Synchronous message?t H#3E|0{ R}

o

a



Vi.

7. Screen alarm screen

= TypeO| Hidden! Use-case®|A Synchronous message?t H#HE|0{ R}

ojo

2035. Define Domain Model
1. Define Domain Model

> WE A7t A= U=
2038. Refine System Test Cases

1. System Test Cases

- SSAR
= Ot Use-case0| CHSt Test case@lR| HEA| E|HUR| SFS
2> Z} Test case0f| CHSH AHO| O AFS O{EH E|AE SH=A| AAGH

X

4H5 L UR| Y2
2039. Traceability Analysis
1. Stage 2039 £210|E A=
= Traceability AnalysisE Refine System Test Cases2til HA[e
2. System Function
- Settimekeeping date, Store alarm, Activate alarm, Deactivate alarm,
Play timer, Play stopwatch, Select world time
= Stage 10060f|A #9I Function NameZt CH/ASAt E= EO{MA7|7} Lzt
E|Z| 4=
- Click button
= Stage 10060f|A #9I Function NameZt CH/ASAt E= EO{A7|7} Lzt

£ =

= TraceabilityOilA] Stage 10060] 21T All functionzt HZEE
- Buzzer sound

= Stage 10060{A 221 Function Name0l= Ring Buzzer2 = E|0{U0] &

It

10| gt

< TraceabilityOll A Stage 10060IlM 2|l Use-case2t HZO| E[0{RUA|
- Show dynamic display mode, Show timekeeping mode

= Stage 10060l ¥2|El FunctionO| Ot



Show stopwatch mode

= Stage 10060{|A] 2|l FunctionO| Ot

= Essential Use Case®} Traceability HZ0| Play stopwatch, Pause
stopwatch, Reset stopwatch0fl SA|0f| =01}

Show alarm mode

= Stage 10060{|A] H2|ZEl FunctionO| Ot

= Essential Use Case2} Traceability HZO0| Store alarm, Activate alarm,
Deactivate alarm0il SA|0f| HEZO{US

Show timer mode

= Stage 10060{|A] 2|l FunctionO| Ot

= Essential Use Case?} Traceability HZ0| Set timer, Play timer, Pause
timer0fl SA|0f E|0{US

Set world time

> Stage 10060{lAf 291 Function Name2} CH/ARA} L= E|0{A7|7 L
&R %=

= Essential Use Case®t Traceability HZO0| ZI0{UR| S4=

End timer

= Essential Use Case®} Traceability HZ0| E|0{JUR| 24

Essential Use case

Set timekeeping date

= Operation2t Traceability HZ0| Sequence diagram} CHe
Activate alarm

= Operation2t Traceability HZ0| Sequence diagram} CHe
Deactivate alarm

= Operation2t Traceability HZ0| Sequence diagram} CHe
Set timer

= Operation2t Traceability HZ0| Sequence diagram} CHE
Play timer

= Operation2t Traceability HZ0| Sequence diagram} CHE
Pause timer

= Operation2t Traceability HZ0| Sequence diagram} CHe



Pause stopwatch

= Operation2t Traceability HZ0| Sequence diagram} CHe

Reset stopwatch

= Operation2t Traceability HZ0| Sequence diagram} CHe

Select mode

= Operation2t Traceability HZ0| Sequence diagram} CHe

= Stage 20310flA] X2|El Use-case NameZt Ci/AE2A} EE E|0{4 7|7}
LR UZ

Set world time

> Stage 20310f|A] A9|El Use-case NameZt CH/ARA} E= E|0{A 7|7}
LR UZ

= Sequence diagram0| gl= Use-caseUM|= Traceability7t HZ E|0{!

ojo

End timer

£Q
rr

2 Sequence diagramo]| Use-case0ll= TraceabilityZ7t HZ Z|O{Q}

ojo

Select world time

= Stage 20310{IM A2|El Use-case Namet CH/AEAF E= EO{AT|7}
LR US

Buzzer sound, Show Dynamic display mode, Show Timekeeping mode,

Show stopwatch mode, Show alarm mode, Show wolrdtime mode, Show

timer mode, Show OO0 mode

= Stage 20310{M= H2|=l Use-caseO|Lt Traceability Analysis2|
Essential Use Caselll= 2t E|0{US

All function

2 Stage 20310f| A2|=l Use-casesOl| 2= ME2 Use-case?t S&&t

Operation in sequence diagram

Pause stopwatch
= Stage 20330{A ¥2|El OperationO| O
PauseStopwatch ()

= Stage 20330f|A 2|Zl Operation0| F+&&



SelectWorldTime()
= Stage 20330|A &2|E OperationO| 2t
All show function()

= Stage 20330{A ¥2|El OperationO| O]

C. Stage 2040 Design

i 2041. Define Real Use Cases

1.  Switch Mode

Use case
= Stage 20310l ¥2|El Use-case’} Ot
Alternative Courses of Event

> DCIt £ 7HE 2FMEE 2I5E| 20 £40| Lt

2. Activate Buzzer

Use case
= Stage 20310flA ¥2|El Use-case’} Ot

Actor

o

= TypeO| Hidden?l Use case®| &% NoneO| Ofl SystemO| &|0{0}

Typical Courses of Event

[m
0l
0z

ol
=2
=
ok

ol
o
rOI'
0F

M7t OIRA[A]| 255

3. Settimekeeping date

Typical Courses of Event
2> 1 stepOllM S ZEJt Timekeeping mode@! 20| 0|0] Pre-
RequisitesOfl HA|E|0] YOO 2 HAIE ERI} QS

2> 5 stepOilM 3,4 ItHS HIESHH 68 stepQE HOS 4 Q10| X0

o

2> 1,2,3,4, 6% stepdilM (A)7F ot (U)2 #7|=|0] £=0| EL8t
Exceptional Courses of Event
= Exceptional Courses of Event?| 7i&S &% 8%t Aoz Tt

2> YearOf| LSt bound?t S

4. Show Timekeeping mode

Actor

ot

= TypeO| Hidden?l Use-case®| &% UserZt OF SystemO| &|0{0f



5. SetworldTime

- Actor
= TypeO| Hidden Use-case?| &% NoneO| Of:l SystemO| E|0{0F &
- Pre-Requisites
= Timekeeping mode0ilA A|ZtS S BL2| requisite0| RU0{OF ST}
o ECHE
6. Select Worldtime
- Pre-Requisites
2> 2E A8 (Wordltime -) Worldtime)
- Typical Courses of Event
> 1% stepOlM A 2E7} Worldtime mode®! Zi0| 0|0| Pre-
RequisitesOfl HAIZ|0] QD=2 HAIE EeJt 2
> 1,2, 3,4 stepOflA (A)7F of (U)Z E7|=|0] £0| 2Qgt
7. Show wolrdtime mode
- Use-case
> QER} A& (wolrdtime -) worldtime)
- Actor
= TypeO| Hidden Use-case?| &< User?} Ol SystemO| E|0{0F &

8. Setalarm
- Usecase
= Stage 203101M A2|El Use-case?} Otd
- Typical Courses of Event
> 1t stepOilM A ZETJL Alarm modeQ! 20| 0[0] Pre-Requisitesoi|
BAIE|N] Aoz FAE ERIt ¢S
> 5 stepOiiM 3,4 Y S HI=ESHH 68 stepz HO{lE 4= Qlo| 0|
25Tt T
2> 1,2,3,4,6H stepdiA (A)7t ot (U)2 H7|E|0] 40| HQgt
9. On/Offalarm
- Usecase
= Stage 20310lM A2|El Use-case?} OHd

- Pre-Requisites



> 2o LS Ol2ts FAM0IM F2 20| tiet #7717t S S&stE

2 RS Qolst=A| YAMIs| dol 2Rt AUs

- Typical Courses of Event

10. Show alarm mode

11.

- Actor

SolEE A A2 H2

= TypeO| Hidden Use-case?| &< User?} Ol SystemoO| E|0{of &t

Set timer

- Typical Courses of Event

2> 1% stepOiiA A ZET} Timer mode@! Z0] 0|0] Pre-Requisiteso|

YAIEOf o8z HAIE E27t §

> 5 stepOiiM 3,4 1-ES HE5HH 68 steplz HolE & G0 £40|

QI WL

—

> 1,2,3,4,6%H stepOflA (A)7t OFd (U)2 E7|Z|0] £Z0| 2Hast

12. Start&Stop timer

- Usecase
- Stage 20310l ¥2|El Use-case’} Ot
2 [IE ZEQ| On/off2l= Eut YaHdo| HoA

- Typical Courses of Event

> 2% stepOllM Timer2| IS On/offstCH= EHO|

Hopt esitn moig

— 0

13. Reset Timer

- Usecase
= Stage 20310l ¥2|El Use-case’} Ot

- Typical Courses of Event

Bestoz FAIAel

> 2t stepOilA| EFO|HZ} HA|E AEfQI Z40| 0]0] Pre-RequisitesOf] HA|

E|0] ez FAIE 2Lt Ys

- Exceptional Courses of Event

= Reset Timer Use-case0f|M AERIZ|7t S&5H= 740

14. End timer

| 20| E|2| &=



15.

16.

17.

18.

19.

- Actor
= TypeO| Hidden Use-case?| &% NoneO| Of:l SystemO| E|0{0F &
- Typical Courses of Event
> 1 stepOilM HHE ELO|HIE A[ZHO| Cf A%E BR7t Pre-Requisited]|
EtO|HO| A|ZtO] Hot HEHO{OF Sh= 2740t RaFICty FHEHE

> 2 stepOllM AlZES AARITHE 20| CHSHOY O gt= O{EA HEs=

Aloj| cH

ol

ARt SMI7t OIRAIA| G3

r

Show timer mode
- Actor

= TypeO| Hidden Use-case?| &% NoneO| Of:l SystemO| E|0{0F &

Play/Pause stopwatch
- Usecase
= Stage 20310f|A 2|zl Use-case? Otd
2 [}2 ZE9| On/offet Yatyo| EHojA
- Exceptional Courses of Event
> AEQIR|7E 597 592E '@0i7k= &¥0| Actor’t R&5h= Event?t Of
LIBZ2 ELZ LR O{OF Sty FHCHE
Reset stopwatch
- Typical Courses of Event
2> 2t stepOilM AEMYZ|7H HA|E HEHQ! XO0| Pre-Requisitestl EA|=|0f
NeBz FAEH EQI} Qs
- Exceptional Courses of Event
> ARRR[7L A= MEfQ!I AO0| Pre-Requisitest| HAIE|O| AT 2 HA|
2 2ot gE
Show stopwatch mode

- Actor

o

= TypeO| Hidden Use-case?| &< User?} Ot SystemO| E[0{0F
Set Cycle
- Usecase

= Stage 20310lM &2|El Use-case?} Otd

- Typical Courses of Event



20.

21.

22.

23.

24.

> 1 step®lM Cycle Timer mode?! Z10| Pre-RequisitesOfl BEA|=|0]
OO0z FAIE BRIt YU
> 3% stepOiM AlZH Y THRZF H/E/E/AE/2 S0l o 4H Tl

Al BAEINUA| 55

> 79 stepOM QEDE RAE(E -) )

> 1,2,3,4,6% stepdilM (A)7f OF (U)= H7|E|0] +=Ho| East

Check cycle

Use case

= Stage 20310|M A2|El Use-case?} OHd

Actor

=2 TypeO| Hidden Use-case?| &< User?} Ol SystemO| E|0{0F &
Typical Courses of Event

=2 00| H2|E Use-case?t OF{O{M 2%H stepOllA A&E AlZHS S|

AlZte2 HHLE O[HES} OfsH7t E|A| =

On/Off CycleTimer

Use case
= Stage 20310l ¥2|El Use-case’} Ot

Typical Courses of Event

rel

> 1% stepOiM LHQ| On/off YlItt= HI0| 2SR |42l Y9

ICHE

— O

7t Hosictn

rEl

Show Cycle Timer mode

Use case
= Stage 20310l ¥2|El Use-case’} Ot

Actor

oot

= TypeO| Hidden Use-case?| &< User?} Ot SystemO| E[0{0F

Show Dynamic display mode

7|E}

Actor

oot

= TypeO| Hidden Use-case?| &< User?} Ol SystemO| E|0{0F



= Button1, Button2, Button3, Button40]| CHSH 2|7t E|0{UA| oS
- Store alarm, Activate alarm, Deactivate alarm, Play timer, Pause timer,
Play stopwatch, Pause stopwatch, Click button, Buzzer sound, Select
Mode, Show OO0 mode
= Stage 20310{AM Z2|Z Use-case?} F+&E
ii.  2042. Define Reports, Ul, and Storyboards
2> UE0| ==&
iii. 2044. Define Interaction Diagrams
1. S8AR
- HIY

= Response Message0i| Cist #7|HE Z(7|A| 942

3 Types of Messages
* Synchronous message
~ Sender waits until it has received a response message [ (]
before continuing. 1 i

- An execution specification is inserted at target,

Asynchronous message [
— Sender continues without waiting for a response message. _

Response message
- May be omitted if content and location are obvious (| O

> LifelineO| A=5HA ®7|=|A| 5=

- 0| ®#7|Y
2 Colon(?) A7t 4=

2. Switch mode

- HIY
= Response Message0i| Cist #7|HE Z|7|A| 942
> Lifeline0| A=5HA ®7|=|A| 5=

- 0| ®#7|Y
2 Colon(:) EA7t Mz

- Combined Fragment



ZZ 20| LoopZt Aol

= Guard

ore
[Ey=)

SetTimeKeeping

[EoN=]

H7|H

= Response Message0|| Cligt B7[HS Z|7|A]
> Lifeline0| &5 BE7|2|R] %S
0|2 H7|Y

> Colon(}) 2A}7} Mef=l

- Combined Fragment
2 Guard 27 ¢l0| Loop2t Alt7t o=

4. Select WorldTime
- HIY
= Response Message0|| Cist #7|HS 2|7|A] %S
eas)

> Lifeline0| Z&5HAH H7||A|
0|2 HI|H
= Colon(:) 2A}7} Met=l

- Combined Fragment
> Guard 2 210| Loop7t Aol

= A7|A %5

5. SetAlarm
- HIH
> Response Messaged]| CHSH E7
> LifelineO| H2t5HAH ®7|=|A| 5=
0I5 B7IH

2> Colon(:) 2A}7} Met=l
Combined Fragment
0| Loop2t Alt7} H2o|&

271 9f

= Guard

On/Off Alarm

H7|H
2 Response Message0i| CiSH B27|HE 2|73
LSS ®7|=A] 4

ore
[EN=)

[EN=]

= Lifeline0| %

0I5 B7IH
2 Colon(:) EA7} Azk=l



Combined Fragment

2 Guard 2 10| LoopZt A2l

7. SetTimer

27|49

- Response Message0]| Cist E7|H

> Lifeline0| Y=ot B7|Z(A| 5

0|2 H7|H
= Colon(:) 2A}7} Met=l
Combined Fragment

2 Guard 271 80| Alt7 H2o|E

8. Play/Pause Timer

27|49

- Response Message0]| Cist E7|H

> Lifeline0| H=totH B7|Z(A| 5

0|2 H7|H
2> Colon(:) 2A}7} Met=l
Combined Fragment

2 Guard 271 80| Alt7 H2o|E

9. Reset Timer

27|49

2 Response Message0|| CHSH B7[HS

> Lifeline0| H=totH B7|Z(A| 5

0lF B7IH

= Colon(:) 2A}7} Met=l

10. Play/Pause Stopwatch

HI|H

- Response Message0]| CiSt E7|H

> Lifeline0| Y=ot B7|Z(A| 5

0|2 H7|H
2> Colon(:) 2A}7} Met=l

Combined Fragment

Ha A7|A %5

Ha A7|A %5

AZ|A| &

Ha A7|A %5



> Guard 271 20| Loop?t Alt7t Zol=!
11. Reset stopwatch
- HIH
= Response Message0|| Cist #7|HS 2|7|A] %S
> Lifeline0| H2|=[A] 1 {2{7i7t =25HA| HolE
- 0| #7|Y
2 Colon(:) A7} ‘H=FE
12. SetCycle
- HIY
< Response Messagei| st #7|HE 2|7|A] %S
> Lifeline0| H25HAH B7|=|A| 5=
- 0| #7|Y
2 Colon(:) 2A7} ‘H=FE
- Combined Fragment
> Guard 271 20| Loop2t Alt7t Zol=!
13. On/OffCycle
- HIH
= Response Message0|| Cist #7|HS 2|7|A| %S
> LifelineO| H25HAH ®7|=|A| 5=
- 0| #7|Y
2 Colon(:) 2A7} ‘H=FE
- Combined Fragment
=2 Guard 27 810 Loop7t HolH
14. Use-case +=t
iv.  2045. Define Design Class Diagrams
> 0J3}j& £ gl= Class Diagram H7|H
2 ModeManager2} Timekeeping, WorldTime, Alarm, Timer,
Stopwatch, CycleTimer & 2 Z2iA7} Association ZHA 2 Hskst &

efAZES| HAE & & §

ojo

v.  2046. Design Traceability Analysis

-> LH% 117\-"7|- '—EI'El



Vi.

2039. Refine System Test Cases

AxXEH £20|1=
= Stage 2030 Analysis =A{2| Traceability Analysis7t 2 £0'27| &

U=
2. Category-parition Testing Report
A. TestCase
Group Category Value # Description
AA ZEQI HEY
Timekeeping Timekeeping 1000
QIA| =l
NIAAIZE 2EQI
Worldtime Worldtime 1100
SEHRIA| =l
EfO|H 2EOI A
Timer Timer 1200
EqQIA| &2l
Mode
ARRZ| REQI
Stopwatch Stopwatch 1300
SEHRIA| =l
LT REQI MEY
Alarm Alarm 1400
QIA| =l
7| o ZEQ
Cycletimer Cycletimer 1500
SEHRIA| =l
Fd REOI AEY
Set mode 2000
QIA| =l
Set Mode
CIZE 2EQI &
Default mode 2001
EqQIA| &2l
AlZH 2ol 2Ht
Set time 3000
£2| &2l
Timekeeping
AlZto| SHt2A|
Valid time 3001 )
Function SE&A| =l
L2t 20| SHt
Set worldtime 3100 )
Worldtime £2| &2l
Valid worldtime | 3101 MNIA AlZto] =




o]

—_

Al

Jtoh

Timer

Set timer

3200

Eto|i 20| =

HFZ2| 3ol

Start timer

3201

EtO|H7t SHIEA

Al25H=R] Bl

=

Stop timer

3203

EtO|H7t SHIZA|

HAlstEA| 2ol

Reset timer

3204

EtO|H7t SHIZA|
27|3t El=A]

o]
—_

Ring buzzer

3205

ELO|HO| A7}

to

—_

2|

rr

Al

Jtoh

Stopwatch

Start stopwatch

3300

[>| Mo

S92

£
—_—

=HIZ

A Al2ot=A] &

re

Pause stopwatch

3301

AERIRF 282

A EAlst=A] &

Reset stopwatch

3302

Ring buzzer

3303

598 59z7} |Hof
Het Agix/e]

HA 7t S2|=A]

Alarm

Set alarm

3400

On alarm

3401

Off alarm

3402

20| HIZYS}




EA=A] =l
LS AYe Al
0| E[UE ER
Ring buzzer 3403
M7} 22| =A]
ol
Yo 80| =
Alarm list 3404 Ht2H| S-E|=A
ol
F719E 20|
Set cycletimer 3500
=HEA| =l
F7|LZO| AHMUY
On cycletimer 3501
=A| &2l
Cycletimer F7|LZO| THAUY
Off cycletimer 3502
=A| &2l
st 2717t =
Ring buzzer 3503 42 HAH7 22|
=A| &l
AA BET} 24}
Switch mode 3600 E7| =2 =
2l
AA RES B
Check saving 20 o]y REQ|
Switch mode 3601
prev mode info 0| AA0| El=
Al =l
AALl RETL M
Check activated
3602 Y 447} KA
4 modes
=A| &2l
LEO| HF=A]
Buzzer Buzzer Stop buzzer 3700
ol

B. Testing Result



TestCase # Result Description

Test 01 1000.2000.3000 Fail S8L2T17M0| gl0f HAE &7t
Test 02 1000.2001.3001 Fail S8L2T17M0| gl0f HAE &7t
Test 03 1000.2001.3600 Fail S8L2T17M0| glof HAE &7t
Test 04 1000.2001.3601 Fail S8L2T17M0| gl0f HAE &7t
Test 05 1000.2001.3602 Fail S8L2T17M0| gl0f HAE &7t
Test 06 1100.2000.3100 Fail S8L2T17M0| gl0f HAE &7t
Test 07 1100.2001.3101 Fail S8L2T17M0| glof HAE &7t
Test 08 1100.2001.3600 Fail S8L2T17M0| gl0f HAE &7t
Test 09 1100.2001.3601 Fail S8L2T17M0| gl0f HAE &7t
Test 10 1100.2001.3602 Fail S8L2T17M0| glof HAE &7t
Test 11 1200.2000.3200 Fail S8L2T17M0| glof HAE &7t
Test 12 1200.2001.3201 Fail S8L2T17M0| gl0f HAE &7t
Test 13 1200.2001.3202 Fail S8L2T17M0| gl0f HAE &7t
Test 14 1200.2001.3203 Fail S8L2T17M0| glof HAE &7t
Test 15 1200.2001.3204.3700 | Fail S8L2T17M0| gl0f HAE &7t
Test 16 1200.2001.3600 Fail S8L2T17M0| glof HAE E7t
Test 17 1200.2001.3601 Fail S8L2T17M0| glof HAE &7t
Test 18 1200.2001.3602 Fail S8L2T17M0| glof HAE &7t
Test 19 1300.2000 Fail S8L2T17M0| glof HAE &7t
Test 20 1300.2001.3301 Fail S8L2T17M0| glof HAE &7t
Test 21 1300.2001.3302 Fail S8L2T17M0| glof HAE &7t
Test 22 1300.2001.3303.3700 | Fail S8L2T17M0| glof HAE &7t
Test 23 1300.2001.3600 Fail S8L2T17M0| glof HAE E7t
Test 24 1300.2001.3601 Fail S8L2T17M0| glof HAE &7t
Test 25 1300.2001.3602 Fail S8L2T17M0| glof HAE &7t
Test 26 1400.2000.3400 Fail S8L2T17M0| gl0f HAE &7t
Test 27 1400.2001.3401 Fail S8L2T17M0| glof HAE &7t
Test 28 1400.2001.3402 Fail S8L2T17M0| glof HAE &7t
Test 29 1400.2001.3403.3700 | Fail S8L2T17M0| glof HAE &7t




Test 30 1400.2001.3404 Fail S8L2T17M0| gl0f HAE E7t
Test 31 1400.2001.3600 Fail S8L2T17M0| gl0f HAE &7t
Test 32 1400.2001.3601 Fail S8L2T17M0| gl0f HAE &7t
Test 33 1400.2001.3602 Fail S8L2T17M0| glof HAE &7t
Test 34 1500.2000.3500 Fail S8L2T17M0| gl0f HAE &7t
Test 35 1500.2001.3501 Fail SELETHO0| 80 HIAE =7t
Test 36 1500.2001.2502 Fail S8L2T17M0| gl0f HAE &7t
Test 37 1500.2001.3503.3700 | Fail S8L2T17M0| glof HAE &7t
Test 38 1500.2001.3600 Fail S8L2T17M0| gl0f HAE &7t
Test 39 1500.2001.3601 Fail S8L2T17M0| gl0f HAE &7t
Test 40 1500.2001.3602 Fail S8L2T17M0| glof HAE &7t
3. Pairwise Testing Report
A. TestCase & Result
No Mode Running Buzzer Action P/F
1 Timer Stopped Ringing SetTimer Fail
2 Alarm Stopped Stopped SetAlarm Fail
3 Alarm Stopped Ringing onAlarm Fail
4 Alarm Running Ringing alarmList Fail
5 Stopwatch Running Stopped StopStopwatch Fail
6 Cycletimer Stopped Stopped onCycletimer Fail
7 Cycletimer Running Ringing offCycletimer Fail
8 Alarm Stopped Ringing offAlarm Fail
9 Stopwatch Stopped Ringing Reset Fail
10 Timer Running Stopped offTimer Fail
11 Timer Running Stopped resetTimer Fail
12 Stopwatch Stopped Ringing startStopwatch Fail
13 Timer Stopped Stopped startTimer Fail
14 Alarm Stopped Stopped alarmList Fail
15 Cycletimer stopped ringing setCycle Fail

4. Brute Force Testing Report




A. Test Case

Test Test Num Description P/F
/A7t 2 stAIZE 2SS ff CHS0|| Lietof Sh=
1-1 Fail
20| SHIEA L=t
L/E/B0| Z sHAIZE 2RSS off CH20 Lteor St
1-2 Fail
Timekeeping = WO| SHIZA| L+=71?
1-3 ZMGIA| = EME HEE + = Fail
AN/2/E/E/E £22 MBS DAL THA| A2 712
1-4 Fail
HE Uf HwE U0k =717
Worldtime 2-1 MEHE MAAZE 71222 MIA AlZHo] #HF &l=7t7 | Fail
EIO|HE MEE o 2t SF(AI/2) 2IHiU0IM 2US
3-1 Fail
Timer S7HA7l= B2 U0l OEAH HEE[=7F?
3-2 EtO|H 7|50| YUOE F2 ENO|H7 22|=717? Fail
/27t Z|chakol] 2SS o AL AdE 2 o
Stopwatch 4-1 Fail
= WS OEA HEE=1?
Lol M7t 2= T2 7I52| HA7L 22l 8%
5-1 Fail
eSS N 0EA A2l5k=71?
2ot UTS DAY LN CHE L HES F2
Alarm 5-2 Fail
= 20 oEA AM2|5t=71?
2LTO0| 72 0|20 7|50 0jE F¢ L0l 2=
5-3 Fail
7t?
Cycletimer 6-1 Y2ASH 2|0t HATL g2l=71? Fail
6712| 7|15& des| 4/49| 7|55 HEiSHH st
7-1 Fail
& = U7
O OFA|2 REOA OS2 2EZ 7H= HES F2H
7-2 Fail
O{EA A2|7} E|0] A=71?
Mode Setting
e ZEZ Jh= HES =8| L Z22 REZ =0t
7-3 Fail
S W 0|0 HHe R} RA=l=71?
Lhe ZE=2 Jt= HES =8| L2 REE AEsSte
7-4 Fail

Us I CHE REJH ERHO R F0PH=71?




B. Testing Result

Test Test Num Expected Output Test Output
0| 590l 371 4% 02%=,
) S8L27170| glof HIAE
1-1 Al7F 2300l Bt 42 022
=7t
HHRICH
L2 Zt Ol O[T LA
3712 4% 1¢€=2, 22 1280
@ol SHAIZo| gl 8818
1-2 M 371 3R 188, 92
Timekeeping 10| 210 HIAE =7t
99990l Bt F% 0L
2 HpRICH
28 30¢S Y = glofoF g | SEZZTIRO| §lof HIAE
1-3
Ct =7t
2 U CHRoM HES £28 | SEZZ1H0| gl HIAE
1-4
CHAl Al 3 THR|Z oSSt =7t
UTC+30| EHE|0] QIS f AR
S8L27170| gl0f HIAE
Worldtime 2-1 AlZte| Al9] 20| +10] E|0fof
=7t
Stk
23A| 5920M AlE B7HAIZIH
S8L=7170| gl0f HAE
3-1 OAl 5922=, 25 S7HAI7|H
=7t
Timer OA| 0RO Z HFHLC}
EtO|H 7|50| HUHA|H Efo|H | SEZ=E0| glo] HIAE
3-2
7t 22|A] &= =7t
508 59z0|M 127} £7I51H
S8L27170| gl0f HAE
Stopwatch 4-1 ARIRIZ| AIZE2 02 ORE 27|
=7t
st E=ct
2T = HES| TA7F gl
HAE Il= HES 20 5 | SEZ=2770| gl0f HAE
5-1
Alarm SAOf| A7} THZICE =7t SEZ2 30| 210 |
AE E7}
5-2 Aot AT AHH LTS B | LT 7= HEC TMIE A




1 SEZZTO0| G0 E|A

E =%t
S8L27170| glof HIAE
5-3 2YE LT0| S2[A| =Lt
=7t
5802 V| YU=SIH 520 | SEZ=2THO0| g0 HAE
Cycletimer 6-1
oF A Hz{7t STICE =7t
4719] RET 23} £|o{UN
S8L27170| gl0f HAE
7-1 FHe| RE= HiEYs 2 EHE
i =7t
Aoz MMO| E|A| 4=Ct
AYE YLl ZEF A Hay S8L27170| gl0f HAE
7-2
BE7} HOJRICE =7t
CHAl 2 HE2 Z0tghS I}
Mode Setting
2ot B RE= AAE o], | SEZ2TF0| g0 HIAE
7-3
Hggst & RE= |2 43E | =7t
WU0| RAIELE
S EOZ|l= ZE0]| 24 810|
S8L27170| glof HIAE
7-4 2dst B RE= HEKoz 4

0

=ict

—

=7t




