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Layered Architecture

Button Input(1~8)
K
Press Button
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Activity 2044

Define Interaction Diagrams
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interaction CheckDeadlﬁnel)

sEventScheduler event[i]: Event event[0]: Event
1 : decreaseDeadline é i i
loop foreach Event 1in EventQueue}) i
2 : decreaseDeadline i i
— VoK T , :
4 checkDeédline ’E
et S I S—

o 5 : doEvent = !(this.deadline > @) —
6 doEvent — ! E
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User

>
>

4 : visual display

9 : beep sound

interaction OutputEvent )

:Buzzer

;OutputController

;I0Bridge

5: 0k

- " ) "
T ! < !
a 1 = 1
] " | "
= i N |

-k 1
| i° 3 o
= i i
= 1 O = pm
o i = i
= i ..ml i
i : 5 :
-t 1 o 1
(o ! s s !

[ [ [

"4 "

opt Mute Check )

[iIsMute F= False]

1 : outputEjent(Message)
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interaction PushEvent/)

sEventScheduler

pushEvent(msg)

2 . setEvent

«Ccreate»

________ R N ;Event

4 : sortEventQueue

5 ¢ message
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interaction RemoveEvent)
s EventScheduler sEvent

° 1 :| removeEvent(id) : :
2 : findEvent(did) §
[ «destroy»
3 . remove :

(E ___________________________________________________________________

__________________________________________ 4 : ok
®< 5 true - ><
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interaction L 25 HZ5}7| )
;Buttonset ;InputController ;|OBridge ;MainController ;:ModeManager mode[prev]: Mode mode[currnet]: Mode ;OutputController ;,LCD ;Buzzer

1: buttor)Click(L) § | i i i | | | |
¢ : : : i : : E i E i
ref ; : : ] ! : : :
InputEvert Zmbenll) 3 modeModify(1) | | | | | |
' 4 getState '
| 5 : state ‘ ) : :
: < .......................... - : : : :
: 6 : changeMode(next : ’
g [ 7: getModeData g g g g
| — A 1] g | g
e masenuserasamunnrasamunyasannny RCTTTRRTE PRI 9: Mode Da[a
< 9: msg = new Message(updateView, next mode) : : : :
| |10: outputEvent(msg) T E E E E i 5

ref

OutputEvent
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interaction 2. 25 &4 ]

I;Uutputcuntruller

\ sLCD | I;Buzler

iModeNanager mode[currentMode]: Mode

3 : buttonClick(s) i : i
ref 1 : inputEvent(s) H 2 : modeModify(6)
L — InputEvent

4 u editModeActivation

5 : makeEditModeView(index)

7 _: outputEvent(message) 6 [ message

OutputEvent

8 : buttonClick(3 | 4)

ref 9 : inputEvent(3 | 4) 10 : modeModify(3 | 4)

nputfvent

: changeModeIndex

12 : makeEditModeView(index)

13 : message c
| 14 : outputEvent(message) T :

QutputEvent

. ref 5 4 i i
g buttonClick(2 _/IrlputE e 15 : inputEvent(2) - 17 : modeModify(2) :

18 : changeEditTargetActivation

19 : makeEditModeView(index)

20 : toggleModeActivation

21 : message

-

23 ; outputEvent(msg)

-
ref
OutputEvent

24 : butteon(l | 5)

ref J
L = InputEvent 25 : inputEvent(l | 5)

26 : modeModify(l | 5)

27 : saveActivation

alt number of activated mode is 47 ]
[noj
28 : getModeData
—_l_ 35 7 message LJ
| 31 1 outputEvent(nessage) L] ‘
ref
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‘ dday[currentIndex]: DDay ‘
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interaction 4.D-Day £7 £3 )

dday[currentindex]: DDay |

|:Dutputcontroller| | iLCD | | iBuzzer |

1: uttonClick(5) ’ H
ref 2 : inputEvent(s) : : : : i ;
InputEvent : H ; f f
3 : modeModify(5) i ] ; f !
§ 4 modeModity(5) . i : i
5 : enterDdayEdit H
| "" 8 : outputEvent(msg) - i
ref
OutputEvent
loop several times J : : ; ; 1 i
9 :{ buttonClick(2)
ref 10 : inputEvent(2) ; : ; : i i
InputEvent 11 : modeModify(2) ; i i i i
12 : modeModify(2) : 13 : changeField
N | P R : i ;
; < 157 msg - 14:msg ; : i i
| ‘ 16 : outputEvent(msg) L : H : H H
ref
OutputEvent

loop several times J ; : H H H
17 : butignClick(3 | 4 . i § i :
18 : inputEvent(3 | 4) i : i : ) i i i
InputEvent 19 : modeModify(3 | 4) L 20 : modeModify(3 | 4) I e VARe ) i
: 22 : setDday :
i 237 DDay Data I
: . T i
E 26 : outputEvent(msg) e g i

[T ] I

f
e QOutputEvent

28 : buttonClick(1 | 5 27 : inputEvent(1 | 5) :
P nputEvent 29 : modeModify(1 | 5) i 30 : modeModify(L | 5) : : i :
31 : saveDDay
i < T32Tmsg o 3 i
34 : outputEvent(msg) L ; H ; H :
1 i
< QutputEvent ‘
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dday[currentIndex]: DDay

;DDayMode

;ModeManager

sBuzzer

;OutputController

sMainController

;IOBridge

interaction 5.D-Day

c
o
- '
] H
® g
> b=
0] '
— H
In hod )
3} @ )
< o
=5 c i
[ ‘0
o jad :
- ]
a e
[ ©
—~ i~
B . :
o ©
)
=4 :
o H
S P
> \
[ i
- i b
o ‘0
o iE
= \
Q "
o \
o ‘0
= !
Sf v
||||||||||||||||||||||||||||| —vvvvvvvvvvvvvvvvvvvvl||||||||||||||||||||||||||||||||||||||||||||||||||||||||vvvvvvv
— i
o i
el i
> '
A i
......................... e VIRV ¥ 1) S e 0 5 5 5 e R S S S S P e e S S
o ]
[e] =
= :
[T} oo
o :
o ol
£
(0] o
' ]
o c
S S o
. >
H w
! +
' 3
1 Q.
' I
' =1
! o
vV
Fa] T i I e ittt ittt
o [
N
Py g
c =
[ +
_._VL c
e 2
= wl
[oR +
c =]
= =
e
>
o
I 4
= e .
@ I e
>
i}
+
=
a
c
flrt
Yy
o
|
A
N
x
5]
.-l
s
U
C
o
)
Fe)
>
e

Stage 2040 Design

16

2[AIA

P

J




interaction6.A| 2t £7| )

;Clock

;TimeRunner

1: makePulse

;MainController

;ModeManager

—L 2 : broadcast(systemTime

;TimeKeepingMode

;TimeKeeping

;I0Bridge

;OutputController ;LCD

3 : broadcast(systemTime)
4 : update(systemTime) : :
5 : getTimeData :
""""" 6:tme L §
ettt s 5
7 : message ~ ; ;
RN R : i 3 i i
9 : outputEvent(msg) iy : :
; i ; 10 : output(lcd,data) | :
' g : '|' 11 : update(data)_ :
: : i e ee s e meennes
. 0 N 12: ok U
: : : €T TOK : :
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linteraction 7.7 81 A ZH HZE

iMainController | | :ModeManager ‘ |;‘ﬁmeKeepingMude| |

| ;OutputController |

| iBuzzer |

‘ ;TimeRunner ‘ I;Evenlsnheduler

g 2utonClick(S) [rer 2. inputEveni(s) i
InputEvent 3 : modeModify(5) H 4 : modeModity(5) : H : : :

. L 5: changeTime

6 : changeState(EDIT) |

| f 9 : outputEvent(msg) H : ‘ » ' :

1 -

e QutputEvent :

loop several times )

10 : buttoriClick(2) 7 : i :
o e, i i ?
putEvent 11 : inputEvent(1) H 12 : modeMadify(5) i H i i i 3

13 : modeMadify(5) e d i H H i i

1 AN H i i i :

I : getTimeData

i R - L 17 : msg : i ; i

QutputEvent

loop several times_J I H : : H H

20 : buttonCligk(3 | 4) i I | | I I I ;
* ref 21 : inputEvent(3 | 4) H : H H f i :
putEvent 22 : modeModify(3 |4) _ | { H H i :

' 23 : modeModity(3 4) _ : 24: changeValue(-1/1)

25 ; setTimeDala :

B

[T 29 : outpulEveni(msg) I : : i i i i

et :

l'_) OutputEvent :

31 : inputEvent(1 | 5)

32 : modeModify(1]5) ! y | H i ! ;

; 33 : modeModify(1|5) AT aTIT H H H H ;

35 : changeState

38: syslém‘ﬁmeUpdate(msg) : :

39 : changeSystemTime :

A
=

I f 43 : outputEvent(msg) T E
ref
QutputEvent

S - T A
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interaction 8.D-Day 7| )

Clock TimeRunner ;MainController ;ModeManager ;D-DayMode dday[currentindex]: DDay ;IOBridge ;OutputController ;LCD

! 1:makePulse

2 : broadcast(systemTime) |

3 : broadcast(systemTime) :

4 : update(systemTime)

5: getTime

< ...............................................
7 : message 0

< ....................................
8 : message L

9: outputEvent(ms;g) : 10 tput(icd, dat )_i
; : output(lcd, data)

11 : update(data)

A
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interaction 9.D-DayEA| HZ )

;Buzzer

;OutputController

DDay[currentindex]: DDay
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interaction 10.EFO|D{ A|Zf . )

EventScheduler

‘ ;Timer ‘ ‘ ;OutputControoler

;TimerMode

| ;ModeManager

;MainController

‘ ;10Bridge

sinputController

2 : inputEvent(3)

PushEvent

ref

;Buzzer
H
1
H
1
H
1
,
H
1
)
;
7
]

6 : chageState(RUN)
7 : getDeadline
8 : deadline
OutputEvent

5 startTimer

9:msg

)
]::

G\
=
B z
b= £
3
g S
o
V4 V4 o1 R T

InputEvent

ref

| ;Buttonset

1 : buttonClick(3)
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A

interaction 11 Ef0[0 A7 5% ]
| ;Buttonset | ;InputController ;I0Bridge ;MainController | | ;ModeManager I ;TimerMode | | ;Timer ‘
1} butlonClick(s) i
° f 1
A i i
InputEvent H H ]
2 © inputEvent(s) H
3: modeModify(5) : H
' ¥ : i ivG), 4 : modeModify(5) R AT ;
: ] 6: changeStale(EDIT) |
: ] e I = R
: : 8:msg i 1
: ] I8 nimsg) i i H
- | ref J
; i OutputEvent
[toop ] i i ! !
loop H 1 H 1
10}; buttonClick(2 i I i
rel J H H H H
InputEvent 11 inputEvent(2) | i i
12 : modeModify(2) H
13 ity(2) i i
H H 14 : changeField i
: i B
E e : H i
: | 7 L i i f
- : el
: OutputEvent
[ : ! g f : :
I ——— : i i ] i
* Tl 19 : inputEvent(34) : !
InputEvent RO : modeModity(3{4) i 1 i
21 : modeModify(314) {77 : changeValue(34)
: : 23 setDeadline(vaule) '
: i H | T34 deadiine” T i
: i i 25 msg H i
- ! H S H d i
H H OutputEvent
o 28:[buttomClick(15) _ & H : H H
L 4 ref 29 - inputEvent(1/5) E
InputEvent B0 : modeModity(1]5) | i
: i 31 : modeModify(1/5) 32 : saveTimer
: : : 33 : chageState(defaull) i
: é : <
T‘Js:oumulgwm(msg) L
i rel )
OutputEvent
- &t | S 2040 i 4SS
S P 22 tage 2040 Design \




interaction 12 EO| 0 YA|FX| )

;Buzzer

;OutputController

;Timer

;TimerMode

5: pauseTimer

SE)

6 : changeState(PAU

;ModeManager

;MainController

3 : modeModify(3)

;I10Bridge

2 : inputEvent(3)

;InputController

InputEvent

;Buttonset

ref

1 : buttonClick(3)

9 : outputEvent(msg)

|-<

ref

OutputEvent

Stage 2040 Design

23

2[AIA

Jél'k



interaction 13.Et0| 0 CRA|A|Z )

;Buzzer

;OutputController

;Timer

;TimerMode

iModeManager

7:msg

;MainController

3 : modeModify(3)

8:msg

q........................

;10Bridge

2 @ inputEvent(3)

;InputController

InputEvent

;Buttonset

ref

1 : buttonClick(3)

9 : outputEvent(msg)

ref

OutputEvent

Stage 2040 Design

24

2[AIA

Jél'k



interaction 14 ErO|0{ 7| %} )

;Buzzer

;LCD

;OutputController

;Timer

;TimerMode

;ModeManager

;MainController

;10Bridge

b "
2 y
h o
o - =
@ T & 2
= 5| @ '
E & s
o) [ I~ v
%] o ool
g S !
oo = o
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ye r AV
| I |
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\ A

;InputController

;Buttonset

ref

1 : button(3)

InputEvent

ref

OutputEvent

Stage 2040 Design

25

2[AIA

Jél't



interaction 15.Er0| HBuzz )

;Clock ;TimeRunner ;MainController ;EventSchduler event[i] event[0]: Event ;10Bridge ;OutputController ;Buzzer
ref
21. €& Buzz
47 - ZHI[AA 26 Stage 2040 Design




interaction 16.Et0|HBuzz 3% )

;Buzzer

;OutputController

event[i]

;EventScheduler

;MainController

;10Bridge

;InputController

;Buttonset

2 : stopBuzzer

3 : deleteBuzzerOffEvent

1070k

«destroy»
4 : delete event

Q
=
@
=
(o
=
=~
[«
>
i
=
S
2]
L

RSN

Lt(buzzer,off)

§:out

InputEvent

ref

1 : buttonClick(*)

ref

30.A 7t Refresh

alt .

[[Bvident]]

(ithidden]]
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;Buzzer

;OutputController

alarm[currentAlarmindex]: Alarm
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interaction 19. €& A|7H 27
;Buttonset ‘ sinputController ’ ;10Bridge | ;MainController I ;ModeManager ’ ;AlarmMode [ alarm[currentAlarmindex]: Alarm ] ‘ ;OoutputController | ;LCD | ‘ ;Buzzer |
1: buttoClick(5) : : d i ;
uttofClick(s) ref . : ' '
InputEvent 2 : inputEvent(s) " : H b
‘ . . 3 : modeMoify(5) 4 modeModity(s) | o i i 3
: changeState(EDIT)
9 : outputEvent(msg) -
T i : ' ‘
et J
OutputEvent
loop 1 ] : H i i
2P | ‘ i i i i i
1P : buttopClick(2, H : ' : : : :
[ ref - ] : H H :
InpuEvent : ? : H i ‘
nputEven 11:inputEvent(2) | : : H H ;
- . : "T]  12: modeModify(2) _ i i i :
é : : ISATRC O 14 : changeField ‘ . ;
{17 : outputEvent(msg) .
ref
H : OutputEvent
loop i : i : : ] i : :
—1 : i f : : H : i :
o buttondlick(3}4) - -
InputEvent i : H H H 3
19 : inputEvent(3}4) _ ! ' : : : :
A i A 20 : modeModify(34) _ H : : ;
21 : modeModify(3]4 0
. 23 : setAlarmData ,
{27 : oulputEveni(msg)
i : el J
' OutputEvent
@2 Dutorclick(s p : - ‘
InputEvent : ' | H : i i
nputEven 29 : inputEvent(1|5) _ ! ] - f H H ;
n i B 30 : modeModify(1[5) _ : H H : ;
: i : 1 |31 : modeModify(13) a5 . cavealarm f i i ;
33 : changeState(DEFAULT) |
H : 136 : oulpulEvent(msg) i H : b
ref
H ! OutputEvent
N i i

Stage 2040 Design

N\



;Buzzer

alt

T
|
|
I -
ey e o I o >
. | LN
: _ L
[ | (im]
W " | ((»)
~ i | w3
2 A
= o _ ((»)
el - | N
[<b} “8
| _ v
S| 5
@ = C | ]
S | _ 1
= : _ &
S L A I S
5 A : _
o ]
- . _
= il _
o1 " |
: _
0 |
] |
: |
. |
: |
: _
i |
0 |
0 |
i |
: |
: _
] |
] |
0 |
I
: |
o] '
B c d |
= @ i |
® o : _
< — [ i |
(Ll - - Fc-ccccccocmoococonconcosco- I R B - - - - cc—dfpccccoccofooccommodocoo [ -~ —— |- cco
) > H_ T |
.m mkj [o] ! = ' |
o ] £ 0 =] '
> = @ H [ e _
1] Y] o ' D ] |
) = 4 ! N o on
@ Q o = ) |
& o o 2 i |
N 235 : _
= 1B = . _
a fn = i
g ) : _ =
5] . - ] | o
= = . © H =
= o " " | k) H
S X " " | = ™
= ™ A4 i _ nd
J il - o-o=ocsecararmomomo- 4 S beeoees TR I e
£ 4 : : &
T ] |
= ] |
] |
. |
S ! |
@ J |
g £ | |
[= 1
w g ; |
o = i |
2 5 i
@ B g _
=1 ' |
o~ =] 1 |
w0 : _
0 |
i I
: |
) | |
] v _
R R e  EEEEE e _ ||||||| i----1 g
1]
© |
|
|
|
|
|
|
1= _
2L I
I = _
g 5 |
=l - - [ ==cc=ccoocsooss T bttt bl Tmasdl 00 e
g 5 _
2 g _
£ - |
” _
|
_
N |
ﬁn _ r
Ko —4—
N | X
] |
=1 m
m M | 0
il c |
[ [ B [ e T S u
. g | |
S € _
5 3 _ 1
i 2 I w“
- O @
Q =
=
£ E |
= = 5 —_
£ g = _m
= o =
i) I £
|
|




interaction 21. €& Buzz )

;Buzzer

_— !
=2 8
£ '
3
= '
f=1 =3
T 1)
= [N
2 ]
@ sl
> H
) 8
o H
— o 8
& ;
5 ;
.M H
% ...................................................................................................................... Y
E t D
=% 8
= H
= —_ '
Q g :
2 ]
= H
o H
g 5
N e
2 |
= i
= H
2 H
= '
= H
@ H
W, '
b=l V4
R R ot s
S 5 :
o :
'
:
:
'
:
:
'
'
'
'
:
:
'
'
'
'
:
'
£ " ”
@ 15 '
> W .
w o ]
s S NS BN 1= T R Lol
2 = '
- & ) 0 '
= g :
© " u 1
> H = '
o ' a 3
2 '
g :
g :
d A ”
g g :
g g :
2 '
g :
g :
2 '
g :
2 '
g — '
g ) '
1] : S ]
0 b ;
£ = ] ' % .
[ 5 = ) @ '
> [ \V»;ﬁ =) = '
u o 50 B = |
T - -ccccococoscososad M [e———, S i cccoos N - - - cccoccooac LS| . piEccdke
i ) N = H:t] ] 490
€ (=) L7 = 2 i )
~ h=] i c L k=]
@ =l i = 3
z v a6 o g = :
[ <+ { > = :
< H w = ]
O A = © "
. S & :
g a :
2 '
g '
2 '
g :
g :
2 '
g :
2 '
5 H ]
g o :
2 @ v v "
—1 — :
& ||||||||||||| |- e et Tt
= 4 ; m
@ P~ ! '
> [ i ]
a £ : ”
_m ] "
2 '
T @ '
] g '
w =2 '
7 i3 :
il g :
g E |
k=] g ]
It . i~ :
= S B ]
= = H '
. o ! ]
5 & m : :
° i '
= n 2 ]
e = v v
§ [ 2 b1
2 g
.,Mla . L =
@
s m o
=
£
7
=
&,
2
Q
=i
T
<)
=}
> o™
c
c
S S
w ...................................................................................................................................
E| 1
=
[<5)
1)
=
=8
—
x
3]
b llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
Q

Stage 2040 Design

32

2[AIA

Jél't



[interaction 22. AEF£IA[ AIE ]

‘ ‘Buttonset ‘ ‘ JInputController ‘ ‘ J10Bridge ‘ ‘ :MainController
° 1: butfonClick(3) :ef : !
InputEvent ‘ ] I ‘ : |
2 inputEvent(3) i 3
; 3 modeModify(3) : : i
4 : modeMaodify(3) N
§ 5 : runStopwatch

6 : changeState(RUN)

: < 10 : msg

‘ |= 11 : outputEvent(msg) :

ref

QOutputEvent

A

(PN

4% -

n
0
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interaction 23, A Er9X LA| HA| )

;Buttonset ‘ { sinputController ‘ ’ 10Bridge ‘ [ ;MainController ;Smpwatch:clty| [;Oulputcuntrnller
1 : buttorfClick(3) : : ' : '
ref
InputEvent
2 : inputEvent(3) i |
- 3 - modeModify(3) :
4 : modeModify(3) > 5 : pauseStopwatch
6 : changeState(PAUSE)
7 : gelStopwalchData i
""""" time J
1 . 10msg_
r' 11 : outputEvent(msg) : ]
ret J
OutputEvent
N j;I g
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interaction 24. 2 Er$4*| 27| 2t
| ;Buttonset ‘ ‘ sinputController ‘ 10Bridge | ‘ iMainController ;StopwatchMode :Stopwatch: City ;OutputController ;LCD ;Buzzer
1: butidnClick(2) i 3
ref
InputEvent
2 : inputEvent(2) i ;
- - - 3 . modeModify(2)
AR, L 5: resetStopwatch
. 6 : changeState(DEFAULT)
; i : [ 7 : resel ' : H ;
. . i » . . .
: : 3 810k 1 : : :
9 getStopwatchData A
‘ [ 10: time U ' '
i : “Mimsg -I i ] g :
i ! g €y 12 msg 1 ! 3 i : :
[ 13 : outputEvent(msg) : : i i :
: ref
OutputEvent
4% - BT A 35 Stage 2040 Design ™
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interaction 25. 2 EF9J&| CRA A%} )

’ ;Buttonset ‘ { sInputController ‘ ;1OBridge ‘ [ ;MainController
1: butiofClick(3) : H : : 3
ref
InputEvent
2 : inputEvent(3) } }
3 - modeModify(3) iy
ST ) p— 5 resumeStopwatch
6 : changeState(RUN)
7 getStopwatchData i
T g hme T
i [
[ L] : msf
| e [ 10: msg 9
I r 11 : outputEvent(msg) : :
ref
QOutputEvent
N j;I q
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interaction 26. T Al 22 ]

;Buttonset ‘

| ;inputController ‘

1 : buttonClick(3]4)

InputEvent

I0Bridge city[currentindex]: City
2 : inputEvent(3]4) f
3 : modeModify(3]4) i H
4 : modeModify(3|4) 5 changeCity(-1/1)
6 : changeCityindex(-1|1)
7 : getTimeZoneData
"""" 8 timeZone
9 : calcOffsetDif q
r' 15 oWputEventmsg) L
ref

OutputEvent

A
=

n
0

(PN

2[AIA
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interaction 27. 7|& Al 7

| ;Buttonset | ‘ sinputController ‘ ;IOBridge | ;TimeRunner ‘ [ ;MainController ‘ | ;ModeManager ;WorldTimeMode city[changingIndex]: City | | ;OutputController | ;LCD | [ ;Buzzer
1 : buttonClick(2) : H : H H H :
ref ;
InputEvent ' '
2 : inputEvent(2) o : H H H :
el 3 : modeMadify(2) i H H H H
: 4 : modeModify(2) : ; ] :
5 : selCity f
6 : getOffset
N e N I | Tioffset T
8 : calcOffsetDif
| 11: systemTimeUpdale(msg)
: 12 : changeTimeZone i i :
i 13- meg 14 : changeSystemTime : :
[ L Biok T I jr
[T =
ref
QutputEvent

A
=

t

n
0

X

2[AIA
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interaction 28. HHES £2 )

;Buzzer

;OutputController

mode[currentMode]: Mode

;ModeManager

;MainController

;10Bridge

of
g 2
o| =
@ @
o S| i
> ! .
I= 1o} I ol
= ! ©
[ f p=]
3 ! " ¢
S ! = °
.. 1 =
< A" g ]
=0
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A ! o i
: ol :
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&Y, : :
= ' :
s " "
b= V3 !
k=1 = H
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E 1~ H
™ !
A\ :
| ittt el foomeseeesooes
— f
m '
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o E = ;
= E = !
@ = =] .
< o 5 :
i} ] L] 8
5 5 2 i
(=9 =3} '
c g 2 :
= = .
3] o S '
o] 2 !
F A\
.................. LT J------mmee-

;InputController

;Buttonset

ref

InputEvent

1 : buttonClick(2)
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I | MainController

:Buzzer |

;EventScheduler | | eventi): Event |

| event[defaultScreenTimer]: Event

at J H i H H i i | : ¢ i : : | H
[Evident] | i I 1 I | 1 I I g 1
- H 1 : butionClick(8) : H H : ' . 1 .
L ' ] el : : : : ;
i i InputEvent ) i f i : i
i - . . - 3 modeMoiy(e) : i i
e ot
6 showDefaulscreen |
i i 7 : changeModelndex(defalt) i
B : getModeDara
{ i ! 10 msg i i i |
H : H H 11 : outputEvent(msg) b == R S : : : : : ; H
z ) : z
i i QutputEvent i i
o = 5 : : 3
i 13 Time) f i i :
f 14 : broadcast(systemTime) H ;
i i i i H ref
CheckDeadline
15 : getMessageAndReset
16 - setDeadiine
| ! | A s J
18 : sorEveniQueue
H i H i H 20 : showDefaultScreen H nessage H
1 1 21 gatState i
|break
[state 3= [Edit]
23 changeModelndex(defaul)
[j 24 : getModeDala :
27 : oulputEvent{msg) I oo
et J
b OutpulEvent

N
P

A
=

t

n
0

X

2[AIA
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‘\‘

asign

interaction 30.A| Z} Refresh

| ;Buzzer

;LCD

OutputController

¥

| :I0Bridge

‘ mode[i]: Mode

| ;ModeManager

Event

=2
= H
c
7]
>
@

.

11 : outputEvent(msg)

event[i]: Event
CheckDeadline
5 : setDeadline
8 : remove
9 ms

getMessageAndReset

<]

] == defaultScreenTimer] |

7 : getMessage
«deSJlruy» ;

4

[event[O

It

[else

alt

| ;EventScheduler
Dmsg

16

=null]

OutputEvent

ref

3 : broadcast(systemTime)

[
4
o
~
)
o
(©
)

OutputEvent

ref

147 nuil

16 msg

13 : update(systemTime)
15 : update(systemTime, true)

[i|== currentMode]

[——

I
ﬁ)
[i|!= currentMode]

loop foreach mode in modeArray )

al

18 : outputEvent(msg)

12 ; broadcast(systemTime)

[ m——

[msg !

;MainController

;TimeRunner




Activity 2045
Design Class Diagram

A

TimeKeepinghode
makaeping. TmeKeapng TimeKeeping
el int lime: Long
date: Date

e e 1 1 [ changestate
“changeP =l 1essage gerTineDatal: ong
nangeValuevalue: i) Message ~changevalue(
'wu.-ruor u,w,.v ~serTimeData
-saveTime() Nesss
mmu-wsmwnu.mn rg: HashMap, systemTime: long
-makeUpdateViewArp(arg: HashMap, systemTime: long, bink S
Clock
“pulsaMaker. Puls
timeUnit: long
Alarmiode
C “alerms. Aray<Alarm>
IkObjects pulseaker: PuseMaker) tentAlamindex: int
changingAlarmindsc int
el int Alam
: oo o oo
4 n o [ime:Long
PulseMaker *getAlamC
SaveAam): Message DA lemictyatony)
- . changeindexvake: ) sthangevelasly
TimeRunner oQUEAMACINEIND): M
changeFeld(): Message
S u,mw Tong. hangevalue) Message
aimeZor
inGontrolier. MinConrotor -acton Sifing
kP USE(IMEUNT 1000 rg: HashMag
+lkObjects(mairConrolr: MainControler) “goDostiond |
“sysemTimeUpio(vg Mossage) o b
one(newTimeZone: long):long
hangasymerTevetvewTime. o g
WoldTimeMade
1 ModeManager
s Ao -
Farayaode y
isE pooiear Stte: Bodlean
1 urmortiode: i e “imeZone: Int
detsultMode: int ‘Mode 1 4 |“name: String
WainContalier “m;:g o roeSiate(sae: Dostean)
T achesncot i 4, changedTimeZone: int): int atTimeZ neDua) ot
toradodemier. it Jerualy Sidg
3 s “orofsettcumentz: i) nt
11 1 1 [“broadcas Wer 16 S
“SBuzzerRaging nanges ModeManager
e m.im’ U Moy e modeNioy rakeUpateViewArp(ory Hashvep, systemiTim: ong, ink:Sting)
InkObfctsoBdge: 10BGGe BreRumer TIeRunme:,creriScheder, EveriSchaaer, modeMarager 1odevanage) oyt s V|ns<n1a boslean
oI ocithiode )
~changeEdiT ﬂmom ition() Viessage tivation(): boolean
~changeModk nl: Message 3
covEScvlion() Message Messoge
1 " seiMogeOL L'updn\rg\)l:l'h me: ong): Me:
1 “shonDets o: Mossage). Mess ofsy: - o, cureniode: boolean): Messaga DO
ORI ) NESSHDS otode
e ——— ~countActiveMods(): i Gdays: Aray<DDRY>
OutputControlier InputController 1 -makeEditModeView Number. int): Message ~currentindex: int
Tuzzer Buzzer Beld int
id: LCD. 1 1 [“buttonClick{bution: Int) systemTime: long
Rk Eventscheduler
“utpiA(msy: Message). Boolean - = Sergesite(sate S
RPN Neengs) Rone SAINCONFOer, MaICONTORer angevieus(apa: i Message
“eveniQueve: LinkedL ISi<Event saveDday() 1 a
lamEvoniQuevs: ke v Messa
dotasScroenTime ss:
buzzerOFTimer: Event o0 Message
“nkObects{mainConraler ManControllen kMasrove
\ AR MSRCORo changeCurrentindex(sgin: int): Message
~beoadcasi(systemTime: Long): Message Tine
roeaTimerRaset() roatTeve:lng, baseTme: ong)
pushEvent(msg: Message) n e fong): Siring
R ~removeAlammAl ):Hiotsaos
Quous()
1 asoDesdiine()
vens{target: Message
3/ ke ven(), Evert
e P geATReseqdesdine: Long): Message
| . .,}. YONE VoD ookan Timertode
Even(arges. int): Even - -
BuzzerAdapter LCDAdapter ButtonsetAdapter “setEveni(en pent ‘Event) mer: Timer
“input. input “SeEveni{ovent. £ arm: boolean)
~exece(y Dclonary<SUng>). Boc Uodatelorg Dicionary<Sung). Bocean o taaty
makeBuzzEveni(message: Message): Event “
-makeBuzzOf Event =
~geiMessageAndReset(): Message
: pe() Messape “changeField(): Message.
OHEven(): W value(sgin ig): essage 1 1
X
resei()
1 +setDeadiinaData{deading: long)
ner(): Messag
“pauseTimer(): Message
“resumeTimer(): M
msecTohhmmss|
fev) Messags
Event makeTineFarmyhour. it minute: nt. second: int: Sting
S
deadine: long
“message Message
“docromseDending)
+satDeadline(deadine: long)
+difforenceDeadine{difference: fong) Mode
“checkpeadie(; booean Swppiits
+getEventType() i T
“Dethssa060 Wissage “hour: int
s g = aouse Ine Stopwatch
second ing opeTine: Long
maxvake: long 1| mave: o
gSiale)
(opuatchDatag)
0

-maka TimaFonm{hour: at, minute: inl. second: int): String
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Activity 2046

Design Traceability Analysis

A

A
=

J

n
0

X

2[AIA

21 stopBuzzer() 19, 25, 23
22 changeAlarmindex() 28,51, 44, 96
23| toggleAlarmActivation() 28,51,97, 20551’ 17,19, 25,
24 editAlarm() 28,51,52
25 saveAlarm() 28,51, 52
27 runStopwatch() 28, 88, 89, 106
28 pauseStopwatch() 28, 88, 89, 106
29 resetStopwatch() 28, 88, 89, 107
30 resumeStopwatch() 28, 88, 89, 106
31 changeCity() 28, 60, 55, 100
32 setCity() 28, 60, 55, 100, 56, 11
33 toggleSound() 28,3
28,108, 109, 110, 111, 112,
34 showDefaultScreen() 113, 34, 38

D E HASHY| 1
— 28,40, 51 71,81 2
EEETE) 23,45 1| changemogeq | 254051 60 71 81,86,25,35
D-DAY &2 X &} 6 12907, 12,
D-DAY =R} A7 7,8,9,10 2 | editModeActivation() 28,40, 515860(;971;982:8' 38, 49,
Day S AL EZ L
DDay 293t 23 11 28,40, 51, 60, 71, 81, 88, 38, 49,
A ZHE 7| 3 | changeModelndex() 53 69 79 86. 34
'. I /A /i Vi /i
EREAAId Bl ChangeEditTargetActiva 28,40, 51,60, 71, 81, 88, 39, 50,
D-DAY & 7| 4 J y ()g 59, 70, 80, 87 97, 115, 117, 119,
D-DAY HA| H A 14 ‘on 121,123, 125
EFOIH AI%} 15 o 28,33, 114, 116, 118, 120, 122
5 A t t ’ 7 7 7 7 7 7
Ero| ol A7t 28 39,1617 saveActivation() 124
E}O|H QA| MX| 18 6 | changeDDaylndex() 28, 67,102
EFO| T CHA| AR 19 7 | enterDDayEdit() 28, 35, 46, 64, 75
Efo| 0 £ 7|3} 20 ' 28,40,51, 60,71, 81, 88,41, 52,
EFO| O Buzz 8 changeField() 61,72, 82, 89,92, 95, 99, 101,
103, 35, 46, 64, 75, 93
E O E ) ) ) ) )
L |EH+B“ZZ S = 21 28,40, 51, 60, 71, 81, 88, 35, 46,
ot2t 52 X 5} 22 9 changeValue() 64 75 93 102
=== , 75,93,
OEO?Dl- %ggtdi% 23 10 saveDDay() 28, 66
2 AT EE 89, 24,25 11 |toggleDDayActivation() 28,77
=
2 BuzTE 26 12|  changeTime() 40,41
U2 Buzz 13 saveTime() 40,93, 10
A EFQIX| A 27 14 | changeDDaylndex() 28,67, 69, 102
AEFRIK| LA|HKX| 28 15 startTimer() 28,81,82, 104
AEFQIK| X 7|3} 29 16 | changeTimerTime() 28,81, 82
AEROIX| CEA| A|EF 30 17 saveTimer() 28,81, 82
=N 31 18 pauseTimer() 28,81,82,104
MEENEES 32 19 resumeTimer() 28,81, 82,104
HES EZ 33 20 resetTimer() 28,77,81,82,105
7|2 31H H 7| 34
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@ N
Activity 2046
\ y
1 outputEvent() 35 changeField()
1 changeMode() 28, 40, 51, 60, 71, 81, 88, 29, 38, || 21 stopBuzzer() 19, 25, 23 g mpultEl\\//lent() |0Bridge 36 changevalue()
49,58, 69, 79, 86 22| changeAlarmindex() 28,51, 44, 96 2 t°gog fp i‘(t)e() TSt e R broadcast
) o 28,40, 51, 60, 71, 81, 88, 38, 49, utpu utpu
2 | editModeActivation() 53 69. 79 86 23 | toggleAlarmActivation() 28,51,97, Zoé??l’ 17,19, 25, 5 buttonClick InputController zg tht:w:d:Datt,a TimeKeepineMod
28,40,51, 60, 71, 81, 88, 38, 49, || 22 editAlarm() 28,51, 52 6 execute() BuzzerAdapter St o mereepisTece
3 | changeModelndex() T 58’ 69I 79’ 86' 34’ T =LY 7 update() LCDAdapter 40 modeModify
s 51,60,71,81,88 =5 25 saveAlarm() 28,51, 52 3 makePulse() Clock 41 modeModify
A ChangeEditTargetACtiVa 59’ 70r 80/ 87/97illé 1:17 :/llgl 27 rUnstOpWatCh() 28, 88, 89, 106 ) pulse() 42 update
tion() T 1'21 12'3 12'5 128 pauseStopwatch() 28,88, 89, 106 10 | systemTimeUpdate()| TimeRunner 43 receiveMessage
TREREY i16 '118 05 29 resetStopwatch() 28, 88, 89, 107 11 | changeTimeZone() 44 changeAlarmindex
5 saveActivation() » 33, ’ 12'4 ’ ’ || 30 resumeStopwatch() 28, 88, 89, 106 broadcast(in
- - 31 changeCity() 28, 60, 55, 100 12 systemTime) s —
6 | changeDDaylndex() 28, 67,102 32 setCity() 28, 60, 55, 100, 56, 11 ) nputEvent() g
7 enterDDayEdit() 28, 35, 46, 64, 75 - MainController 47 changeValue
> T T8l ) 33 toggleSound() 28,3 14 |defaultScreenTimerRe ——
' 8,40,51, 60,71, 81, 88,41, 52, 28,108, 109, 110, 111, 112, set() 48 roadcast
8 changeField() 61, 71%)'3823'583'692'4957'59%310l' 34| showDefaultScreen() 113, 34, 38 15 buzzerOF() 49 getModeData AlarmMode
TN 5:'[ 66 7'1 8'1 Sé 35 26 16 defaultScreenTimerRe
9 changeValue() o 614 7’5 9'3 1'02 T set() 51 modeModify
10 DD ; 28' 6(; 17 sortEventQueue() 52 changeState
2ave a\./() - . 18 | decreaseDeadline() 53 update
11 toggIeDDayA.ctlvatlon() 28,77 19 removeEvent() ventScheduler ” receiveMessage
12 changeTlme() 0,41 20 pushEvent() 55 changeCitylndex()
13 saveTime() 40, 93, 10 21 makeEvent() = dacOffsetDIf)
14 | changeDDaylIndex() 28,67,69, 102 - getMessageAndReset|
15 startTimer() 28, 81, 82, 104 ) 57 broadcast
16 | changeTimerTime() 28,81, 82 23 getMessage() 58 getMod(?Dat.a 4
17 saveTimer() 28,81, 82 24 setDeadline() 59 toggleActivation WoldTimeMode
18 pauseTimer() 28,81, 82,104 25 getEventType() Event 60 modeModify
19 resumeTimer() 28,81, 82,104 26 | decreaseDeadline() 61 changeState
20 resetTimer() 28,77,81, 82,105 27 broadcast() 62 update
28 modeModify() 63 receiveMessage
29 chageMode()
enterModeActivationH
30 dit()
31 changeActivationEditT] ModeManager
arget() .
47 - ZHI[AA Stage 2040 Design
34 | changeModelndex()




@ N
Activity 2046
\ y
64 changeField() 99 changeState() Cit
1 chan 28,40, 51, 60, 71, 81, 88, 29, 38, || 21 stopBuzzer() 19, 25, 23 65 changeVlaue() 100 | getTimeZoneData() 1ty
geMode()
49, 58, 69, 79, 86 22| changeAlarmindex() 28,51, 44, 96 66 saveDday() 101 changeState() DDay
. I 28,40, 51, 60, 71, 81, 88, 38, 49, 28,51,97, 20,21, 17,19, 25, ||_67 | changeDDayIndex() 102 102
2 | editModeActivat ivati At e e
odeActivation() 58, 69, 79, 86 23| toggleAlarmActivation() 23 68 broadcast 103 changeState()
3 | changeModelndex() 28,40,51, 60, 71, 81, 88, 38, 49, || 24 editAlarm() 28,51, 52 69 getMonga’Fa DDayMode 104 | getDeadlineData() Timer
58, 69, 79, 86, 34 25 saveAlarm() 28,51, 52 70 toggleActivation 105 reset()
ChangeEditTargetActiva 28,40, 51, 60, 71, 81, 88, 39, 50, |[ 27 runStopwatch() 28, 88, 89, 106 71 modeModify 106 | getStopwatchData() stopwatch
4 tion() 59,70, 80,8797, 115,117,119, [[ 58 | pauseStopwatch() 28, 88, 89, 106 72 changeState 107 reset()
121,123, 125 29 resetStopwatch() 28, 88, 89, 107 73 _update 108 getState() TimeKeepingMod
5| saveActivation() | 2& 33 114,116,118,120,122, {130 [ resumeStopwatch() 28, 88,89, 106 74 | receiveMessage e
124 31 changeCity() 28, 60, 55, 100 75 changeField() 109 getState() AIarr.nMode
6 changeDDayInc'lex() 28,67, 102 3, setCity() 28, 60, 55, 100, 56, 11 ;3 chang?/alue() 110 getState() WoldTimeMode
7 enterDDayEdit() 28,35, 46, 64, 75 33 togglesound() 28,3 resetTimer() 111 getState() DDayMode
28,40,51, 60,71, 81, 88,41, 52, 28 103 109 110, 111 112 78 broadcast 112 getState() TimerMode
8 changeField() 61,72,82,89,92,95,99,101, |l 34 showDefaultScreen() 113, 34,38 LE] getMod?DaFa TimerMode 113 getState(? - S'topwatchMode
103, 35, 46, 64, 75, 93 30 toggleActivation 114 toggleModeActivation|TimeKeepingMod
9 changeValue() 28,40, 51, 60, 71, 81, 88, 35, 46, 81 modeModify 0 .
g 64,75, 93, 102 82 changeState 115 |saveModeActivation() TimeKeepingMod
10 saveDDay() 28, 66 83 update e
11 |toggleDDayActivation() 28,77 84 receiveMessage 116 toggleModeActivation|
12 changeTime() 40, 41 85 broadcast () AlarmMode
13 saveTime() 40,93, 10 86 getModt.eDa’Fa 117 saveModeActiv.atio.n() AlarmMode
14 | changeDDaylIndex() 28,67, 69, 102 87 toggIeActlva.tlon 118 toggleModeActivation .
15 startTimer() 28, 81, 82, 104 88 modeModify StopwatchMode () ___ WoIdT!meMode
16| changeTimerTime() 28, 81, 82 89 changeState 119 savelMode;Actlv:atlo-n() WoldTimeMode
17 saveTimer() 28, 81, 82 90 }deate 120 toggleModeActivation
- 91 receiveMessage () DDayMode
18 pauseTimer() 28, 81, 82, 104 —
- 92 changeState() 121 |saveModeActivation() DDayMode
19 resumeTimer() 28,81, 82,104 - . . ——
20 resetTimer() 8. 77 81 82 105 93 getTimeData() TimeKeeping 122 toggleModeActivation|
LSS 94 changeValue() () TimerMode
95 changeState() 123 |saveModeActivation()] TimerMode
96 getAlarmData() toggleModeActivation
— 124
97 toggleAlarmActivation Alarm (0 StopwatchMode
() 125 |saveModeActivation()| StopwatchMode
98 changeValue()
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