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Refine 1000 Planning

1003 : Define Requirement

a.

T FEAA0IS A8 BEo

T— T =

F1.2.1 Change modest R 1.2.2 Stop ringing AHo]2] | 2H)
BolA] 2t5 ->» R1.221 R 1,32 &8 gh o

Set time

Change mode

Stop ringing

1004 : Record Terms in Glossary

1. B AR«
a.

"EROTOH BT EROIT A ZH0] ER0] ST - "ER0 Wl A
EHT EO|H A 0] 2REY P90 S0 2 HE 2T

1006. Define Business Use Case

Star stopwalch

1. Use Case Specificatiens 7H2] Level?] BFA] 4= =4«

a.

1= 1— -

25 Set ime2?] Specificaton®t A 1A €25 o1&
Planning ©A010% © JrEs14 ¥ HEE 82

FAHEAGZ AE
Use case 1. Settlime
Actors User
Description

-E;?_l-:h 0=, @=, &=, =lA0L Y712 = 3 Uetks 230

- yearS =FsI}

- monthE SETLt
- dayE 2FTLt

- hours SFECH

- minutes =ESHCH
- secondS SFTLE




Refine 1000 Planning

1003 : Requirement2}te] E21E 24«
a. K31 3electalarm mim, R3.2 Bemove alarm toim ¢ = EH_/;\_.‘E‘X}‘ E?—:]_ ‘{l‘_j_"xﬂ Xdiﬂ E’E‘ ‘ﬂU?
1006 FA A mmber®? 2HE 92 W3 -> EY g /\1

b. RE.1 Changeworld: 1006T A A Change country® 2 2]
93 > EY p
¢. R6.1 Turnonbrightness control: 100654 ol 4 Confrol -> |:>

WLEAEE B«

d. RE.2 Turn off brightness control : 1006 28 oA Confrol - >
LA EY £

e. RA.4 Changebrightness : 10065 A 1A change Brizhthess -
WLEAEE B«

f.  FEE.3 Control brightness © 1006 o] & 2}g}g -» =k g ok

g SHTAAM 12, 1390 AT D (407 dHT - BEY 87
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Refine 1000 Planning

Iv.

1008 : Develop System Test Cazed
1. 1006 : Define Business Use Case 2+¢] E218} 24«
a 29 Show current time test?] Tae case  Show curtent tine 2
1006 o] 4 Define B3] @&+
b. 39 Show curtent date test?] Use case : Show curtent date 2
1006 A o1 A Define ©7] @Ew
¢ 49 Stop ringingZ R1.2.22 BA HH 12U R1,3.22 I

2,39 Use case?] 743, 214 &}

7] W< 1000, 2030, 2040 A
AA N 2H 4 o5
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2031 : Define Essential Use Cases

1. UseCase Specificaicn Wl M 2] B Leveld] TR M= E%Jﬂ]#
= ificat 5t 7 = = _
a HREo UseCa_seEl Spe-:n_fu:ahminﬂki #ad B9 2 B2 1 mxya E7]E =
M AE -y YR EYSE 28 = o °
2. DETHEHE-
a. "l Bettime"s] "(A): A WES =T Set Secton® PHIUTH”

ol A Set Sectiond] thFh B 27 ¢ THO] RE :> 1. Sectlonoﬂ j—’d-'c:j‘_ Ug /ﬂ]%— J;-’_.E—- Use
b. "4, 3tart stopwatch® 2] "(3) stopwatchT ime 3101 £9 0,01 caseoﬂ H}o

o2 27T oM 0,01 TYe) B BEE o = °
c. "14, 3tart tmer'?] "E1 298 ol 00 E FL JAE

4717 P o4 2 o] Tahs w2 E T 1. Set country JEljol] ot -& 4~
d. “18 Changeworld 2] Pre-requisites “3et couty el 7} X(—)] %E

ST o T Yo A Bet countryd] T E E 23 P #E0]

DET
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2031 : Define Essential Use Cases

1 Use Case Specification U A 2] ¥7] Levell] T8 9= =4
a. WEED UseCased] Specification A E428 79 2 75 o
! 2 PANe E ) 2=
MM AL - SR EYsAE 2T 1. 38 gAo g B (A=Yt
P BRI EH n}
a. ‘1. Settime?] “(4): & HES 59 St Sectonz Y IITH”

WA et Sectiond] it B2|7 P TH0] ZEF :>
b. "4, Start stopwatch 2] “(3) stopwatchT ime gH0] 2% 0.01 . B —
Tz 27T ol 0,01 D98 BT B o 1. Section®] #3F YA E 2= Use
c. "14, Start imer*?] "E1 Z @92 {loj00] 2 F2 F2 case°] ¥k
7|7 GgeTh oM T FEo] 5hs v ZE T
d. "18, Changeworld' 2] Pre-redquisites "Set country el 71 1 Set countr A} o] 5)- Q
. il —r*
AHEof Sk Yol A St countrys] thE E 23 ¢ H4H0) 1 G y o EH ] ﬂ] LH S
D &g O L
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2035 : Define System Sequence Diagram

\&

1.

Use case Specificatont}s] 93 24«

d.

e.

th 5t Spacification S8 -> E7lale A= 290

"1, et time" Y Jpecificationd A 7|3 inputioutputs] 4
HA T g Diagram®] itputiouut A7 OE -»
QAN E g1

"1, Bet time* 2] Planning A2 Specificationd] X worldd
1 3 settingE TH0] Clange worldd A 91& - Sequence
Diagramd A worlds W3ss 28 44 g

"3, Stop ringing” 2] "(3) Beep 0] 28 E 7] 3257 AUA] ¢olS
o, A&7 §40] SH2H Beeps BETHH tfFt FHO)
Sequence Disgramel £ -» F3l6ls A5 41«

"10, 3et alarm time*S "7, (A) CHES AE3H €2 S
SEHC 9 U8 (3) AT A0S 3 EEHL" o tfdt
FH0] 3equence Diagramdl A 29 -» £7 8t A& dov
"19, Change 3W" 2 Sequence Disgram oM "3 selectyW" o

Use case®} Sequence?] input /
output |- g EF o2z 5
AstA| &%

Timekeeping == 1] 2] Set time©|
A o] e} W7 7 Worldtime X =]
o] vet 7 use caseE =3
RO 2 BZE > FA4 x

System Ul §-oll A 523} o]
AN F7FsHA e

use cases ZEAR T2 FLE o] o] A
use caseE M4 (e )
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Refine 2030 Analysis

¥l

2039: Traceability Analysis}
1. 2egA) 22 UseCaser

a @Y specification A BAEA] 822 Use Cased
> Y9 Use CasesS &

1.

use casel WA H A
Traceabillity Analysis

Requirements
Set fime T settime
Change mode - " Change mode
Stop ringing " Stopringing
E]-J\] % }-ﬂ 3}?] ‘;_ ﬂ Te ::artslopwalch T " Startstopwatch
lop stop Stop stopwatch
Reset stopwatch —— " Resetstopwaich
Lap stopwatch ——* Lapstopwatch
Select alarm number ——* Select alarm number
Remove alarmnumber ~ — > Remove alarm number
Set alarm time " Setalamtime
Turn on alarm (show indic Turn on alarm (show indic
o E ator) ator)
e Turn off alarm ——* Tumoffalam
E ]jﬂ ﬁ '(_5']— Set timer time: —* Settimertime
2 0 m- Starttimer > Starttimer
Stop timer ———— Stoptimer
Reset fimer T Resettimer
Ringing ——— Ringing
Change world ——* Changeworid
Tumon ontrol Turnon ontrol
Tum offbrightness control ——*  Tym off brightness control

Control brightness ~ ™ Controlbrightness
Change Change
Change SW " ChangeSw

m Operation

-~ —»reqSetTime(button: int)
. reqChangeMode()

. ) P reqChangeValue(button: int)

/-f/- reqStopRinging()
/| reqStartStopwatch()
reqStopStopwatch()
reqResetStopwatch()
regLapStopwatch()
reqSelectAlarmNum()
reqRemoveAlarmNum(currentState: int)
reqSetAlarmTime(button : int)
reqSetTimerTime(button : int)
reqStartTimer()
reqStopTimer()
reqResetTimer()
reqChangeWorld()
reqTumOnBC()
reqTumOffBC()

)

(f
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2041 : Design Real Use Cases

a.

b.

1. DET EH«

"1, Bet time"2] “4,3.1 (&) A4S HES REL 4 B
HES 25 7] Ha g2«

“10. 3et alarm time* 2] Exceptionsl courses of eventsH] A
Hda] 207 B EF

I

5 EEhibgh
a

"1, Zettime”"2] "E4, hourgid] 2dHE o, E¥{ES =1
S IHO 20 IHE o), DHES S FL2A7|H 24H
0] Tk ol A 24H->1H B0 = 23H->0H7 A2 7 HRl S 45
4 0ty (13, Zet imer tme*d A= “E3, hour?]
FgHzd B HES REH A4 0128 HAHNL'R
0]} go] FHEHH 41T

—

- WEL QY g g

- SQAQ gAYl = A gt=
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2043 : Define Interaction Diagram
L 2043 Define Interaction Diagrams
L HEAEA
2 ST 4004 Sequence Diagram 9 Use cse 7} 00 A2 —> - 7} Sequence°l Use Case "8 /|
EICH B3 B0 s case B2 28101 EAZS Tt
LCRArEE
7
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Refine 2040 Design

2 Use case Specification 242 EU=| 24
a.

“175ettime 22 £3H)2] "4 3.1 (4)  AFBRPHEEZ FECt 43,

2 (5) : changeValue{currentState ‘int , button © int)E E&3ICE™7H

Seguence Diagram Ol M 29|12 HZE|0 HEE - +2 BY

‘4 *{Change mode £ £3)2| “2-1. (S) changeModelcurrentStat

e)E SE3ICH 0| oiEt LHBO| Sequence Diagram OlA] S2he! -5 4

Ha%

‘4 "{Change mode 2 £3)2| Seguence Diagram M4 “6 : display

(°0ll CHEE LB 0| Spec Ol £ > =H 8%

*Remove alarm num™2 1. (A) User 7t D HEE SECt o st Ly

89| Sequence Diagram 0|4 1 : pressButtonB™2 22 E7|2 -»

«3 29

“Set alarm time™2] Sequence Diagram 04 2= “display™0f] CHgt

LHE0| Spec M ===l > 3 2

“Turn on alarm”, “Turn off alarm™2] “2. (S) checkAlarmArray() S

SEBHCH"0| ChEE LIB0| Sequence Diagram A 2HESZ 29

HEE > SpecF BY

“Start timer”, “Stop timer”, “Reset timer” c'I Seguence D|agram vl

M5 d|splay(t|merT|me) 0| Spec W= “5. () display £ =&%t
"2 87> EL 89

=

@ +~oao

changeValuest button <14} 57}
ChangeMode0ﬂ 3} operation A+ A
= Use Case 74

display 57}

pressButtonD= 7

display 57}
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3. Sequence Disgram S«

a.

b.

C.

"B(Stop ringing2 = )M "6 regitopRinging” = B

HH Bya

"3tart stoperatch” Jedquence Diagram2] "1 pressButton” o A
BHES X220 W20 A=E -» &3 a3

“Etop stopwatch” Sequence Diagram®] “1 @ pressBEutton o 4

EHES LE0- JE0] M2 - 48 gk

“Set tmer ime* 2] Sequence Diagram®©] “Set alarm time* 22
=5 7

*Change world” 2] Jequence Disgram0] “Clange country 2l d
o5 ®HIH

WES welA g wejokst
3

v = Fdasirta gzte o] 4 x
Sequence diagramel] H & 37}
T4

Sequence diagramel] H & 37}
T4

Change world= 7% &=
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L "19.*(Turn on brightness control® 38 M “(3) switchBC()

2 55 50] brightness of true & ATHT}L"7} Sequence - switchBC(), daylong(), initialize()

Diagramel = BEA 918 > 43 2T gt~ checkBC()°ll ¢]&ll BRC &
i "19.7(Turn on brightness cottrol® £73819) Sequence P 2 =gl 5]_%

Diagram M daylong®] parameter?t LM 91& - 23 EH?A LHTi] 1 %EH : g CL

2 1= E }\] i Oﬂ J’JL-}‘] E—U-7]' BA
k. “20."(Turn off brightness control® 21614 “4, () 2 > I x

gwitchBC() & F%3HH brightness o false § AZHTH 5 (3)
iniializeBC{ & FESH brightLevels 1 22 FF TG
Sequence Disgrame] M F2E]H 5l > £33 g2k

L "21.*{Contrel brightness2 57854 Sequen-::e Diagram™l X 2 & : 1 - daylong(currentTime) ]

m. “Change brightness” 2| Sequence Diagramtﬂl e “; daylong” 2] : :
parameter7} =g b

: 2 - retumBnightLevel :
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3.

Sequence Diagram =«

d.

"B, "(3top ringing 2 2 S48l 4 6 reitopRinging”Z T8
P By

“Atart stepwatch” Sequence Diagram® “1: pressButton” s A
EHES L20+- yE0] A=Y -» 44 g

"Stop stopwatch” Sequence Diagram®] “1 : pressButtor’of 4
EHES RE0+ W20 A= -» 44 8%«

"Het tmer Hme’?] Sedquence Diagram0] “Set alarm time* 2 2
43 ®IE~

“Change world" 2] dequence Diagram0] “Clange county'sid
43 778~

®coooT

Sequence diagram T4 ¢ =
Sequence diagram T4 ¢ =
Sequence diagram T4 ¢ =
TR
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Code Revision

T .stopw atch. 3«

M_sec2| SHO0[ 1000[& 0| LI K| EA

0%

T stopwatch. G«

=123 o2
SEre] x) >
HAE A =7
olo o
i=o =
A=zt

Start StopwatchO|=0f| DH & X252 +=7

B 2.4 T . stopwatch. 8« DEH E= =& 821 | B 2% o]l-=h B
lap time= lap times=
2o 5= 3 5HA
H=srcte ==
=3 o]
ETESRIN -
B 2.4 T .stopwatch. 9« B == & TH e lap time= g
CEa] = 20 = =] o] 2F
o Ere] =] 2] A= o) H=stA [—_ . = - A
FREA ST [ P stopwatch®| 7| 5% LapTimeOf CHEF MEIH QI 7|5 =7
A==« = ==
E el
=5~
=%y ot
= = o]
==
=3 0]
B arEr=
e = A
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Code Revision

i
=
)
—
o
R

R 43¢ [T timer.5 ElolH A 2] P
Efo A
CHEc=z= OC
HE A BHo]n 7t
FAEE
A3 the

R44de | T timer.6Be DH = ol 2 Pe
EtolM 4 A7k

52 ot ZE b
)
E =

jo 124 r|m
'/._ a o

a

A2t
, |:> Timeroll CH3F 1%} terOf M| 253+ 22 2

R4.2¢ | T timer.7 S22 BolMIE | Be | timer 27
L oz FOE
s HE 0]
FEirct. 2kt
e
R4.2e |Ttimer.8e Hmer2 T2t Fe | timer 22
220 FHHE o
&Y. HEo]
2k
[=A =N <
=o:
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Code Revision

in
=
0]
~
o
i)

R 43¢ |T.timer.5¢ Efo|H HZ] Fe
ol A
cHEocz nC
WA ERoO] 7}
FAES
dadute
R44e | Ttimer.6e DHE= o1&
ElolH ] A ZHs

HErs

ofl . Hof
iul
i

djo 224 rim
o= (=]

_,__
)

o)
-

o

FETHI T
, |:> Timeroll TH3F 1%} ter0f M| SE 3+ 2 27

R42e |Ttimer.7 TEHEY Eo|HAL | Fe | timer T
S HE L F=OE
s HE0|
dETuthe AT
or=
=
R42¢ |Ttimer.8e timer2 C 7t Fo  |timer T3
290 AT FOE
dEHuTh: HE0|
=&atA
ok=
=
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Code Revision

R 1.3.2¢| T.buzzer.1< buzzer?t =20 (B2 | buzzer
HEFFHESZL 078

buzzerg SHAIE

E 1.3.24| T.buzzer.2¢ bugzer? =0l [Fe | bugzer

PECESAEII Pe HEEE
HE 7[5
e
@%EPL‘IE}.(: = = StEo > ol A
BuzzerOf CHSt O| 73 At S S 24 iterOf| M =7} 8L 7
E 1.3.2¢| T.buzzer.3¢ bugzer®= F 3% |F@ | buzzer
A= 2AEE e

R45¢ | T.buzzer.de HATFLYA T | Fe | buzzer

buzzerZt HET |2 ks
A= ste
&I«

R 4.5 < | T.buzzer.5¢ AE8E AZEE |Fe | buzzer
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Code Revision

204 | timere change mume| chanzeds /e <2.3.9.0 |Be !
»e
AABAABBIAABAABY !
- ZEE g
21+ | timer regetd sete n/as <2.4.10. |P# . &1 A = RN
5t | D rimerol st neol e ga ve 4y
22+ | timer gtart timer< | timer workines n/ad {2711, |Ee J
& 0%«

AABAABBDAABAARBDAABAAB
> resst@TE SEFE FHA & ghol #ie
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[ Essential UseCase

B3 510 B Operation in Sequence Diagram [B§ M-Link

miD B Method

Set time R 51 regSetTimelbutton: int) M1-8 M1 M1 setDisplay () : void Gl Check Button Test
Change mods 52, 521 52 reqCh . M1-8 M2 i - woid displayhi Set Time_Year Test
Ztop ringing 54,521 53 |reqChangeVahselbutton: int) M-8, M14, M24 M3Z [E] lay30) - void changeValue()
Start stopwatch 5, £21 54 |reqStopRinging(} M1-8, M25 M4 layd) - void displayDay() et Time_Day Test
Stop ] 56, 521 55 rtStopwatch() M1-8, M16 M5 - void previ i Set Time_Hour Test
Reset 7 521 53 M-8, M7 ME lay6() - void ‘nextWorkd() Tet Time_Minute Test ) )
Lap h B 7 F M-8, M18 M7 lay70) - void displ h et Time_World Test
Select alarm number 59, 521 58 reql h M1-8 M13 ME ; - woid displayHour(} display_Year Test
Remave slarm number €10, 521 S8 |reqEdlectAlarmNumi) M1-8 [E watchBLClint iz void display¥ear() display_Monith Test
Set alarm time £3, 511, 521 510 [reqRemoveAlarmNumicurrentState: in M1-5, M21 M0 [ringing 0 - void startStopwatch() display_Day Test
Turn on alarm s1 getAlarmT < int) M1-8, M22 M11 = int) - int dizplay_Hour Test
Turn off alarm 512 |reqSetTimerTime(t -int) M1-8, M28 M2 nextWorld(): void h display_Minute Test
Set timer time 53, 512 521 513 |regStartTimer() M1-8M25 M13 jpreviousWorkd() void lapTime() change_Mode Test DWS controller
Stant timer €13, 521 514 |reqStopTimen]) M1-E, M30 M14 | changeValuelcumentState: int, button: int) : void changeValue() Check Button Test
Stop timer 514, 521 515 [reqResetTimernn M1-8 M31 M15 int) : woid removeAlarmNumi{) stop Ringing Test 1 . .
Reset timer 515, 521 516 |reqCh i M1-8, M33 M16 h ' isAl g stop Ringing Test 2
Ringing 517 |reqTumnOnBCO M1-8 M9, M35 M35 M17 Ringing Test
Change workd 516, 521 518 [reqTumoffaco M1-8, M3, M35, M33 M18 tart Stopwatch Test 1
Turn on control 517, 521 S19  [reqContralBCO M1-8, M3, M38 m19 start Stopwatch Test 2
Turn off brigh control £18, S21 S20  |reqCh T int) M1-5, N1 2D “start Stopwatch Test3 |
‘Control brigh 519, 521 521 k - it} M1-8 M21 start Stopwatch Test 4
Change brightness €22 522 |controlAlarmindicator) M1-8, M23 M2z “stop Stopwatch Test 1| L
Change SW 520, 521 M23 top Stopwatch Test 2
m24 top Stopwatch Test 3
M25 rezet h Test
M26 lap Stopwatch Test 1
m27 lap Stopwatch Test 2
M28 zelect Alarm Num Test
M29 Remave Alarm Num Test
M0 Set alarm Time Test 1 . .
M3 Set alarm Time Test 2
M3z Tum on Alarm Test
M33 Turn off Alarm Test
M34
M35
M36
[TEd
M38
M39
M40
M1
WMz

Change SW Test

SWhiode

\S
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\S

Turn off Bright Control Test

setDisplay20  void Jieplayhinutel et Time_Year Test
s=tDisglayl - void changeVahuell Set Time_Month Test
etDisplayd() - void displayDayl) Set Time_Day Test
setDisplay5() - void prev 0 Set Time_Hour Test
setDisplay6() - void nextWorldl) Set Time_Minute Test . o
etDisplay7() - void displayManth() Set Time_Waorkd Test
setDisplayB() : void display_Yzar Test
watchBLC(int ilc woid display_Month Test
ringing () - void display_Day Test
enterietiect tate: int) - int Ti Jizplay_Hour Test
nextWorkd(): void display_Minute Test
previ ddi) woid change_Mode Test DWS controller
change\/aluelcurrentState: int, button: int) - void Check Button Test
changeMode(currentState int) - void stop Ringing Test 1 i ;
startStopwatchl) : StopwatchTime St stop Ringing Test 2
stopStopwatch() - StopwatchTime Ringing Test
resetStopwatch() © StopwatchTime start Stopwatch Test 1
lapTime() : StopwatchTime start Stopwatch Test 2
getAlarmTime() - Time AlarmMaode start Stopwvatch Test 2
remoweAlarmMumi) - void start Stogwatch Test 4
enterSetSects tate - int) - int stop Stopwatch Test 1 . o
checkAlarmAmay( - boolean stop Stopwatch Test 2 .
change\Value(currentStates int) - void stop Stopwatch Test 3
check3Secondl) : boolean Ring reset Stopwatch Test
checkalarmi) : boolean lap Stopwateh Test 1
checkTimer() : boolean lap Stopwatch Test 2
select Alarm Num Test
Remowe Alarm Num Test
Set alarm Time Test 1
Set alarm Time Test 2 Alsrmhlods
Turn on Alarm Test
Turn off Alarm Test

Control Brightness Test

Change Brightness Test

Change SW Test
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