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Introduction
1.1 Purpose

Digital WatchOff ER7%t SystemE THS7| ¥AM SWHRZ SXdt=s ZZEEIYS

Qe @A B, HRII52 FAIT 2Afo|Ct
1.2 Scope
121 JHEE

Team #5 Ji-Rung: &g, 0|59, AStE, 2tdEl

1.2.2 HistAtet

123 MEQ ZHEX

124 iy

IDE: Eclipse, Text editor
Compiler: GCC (MinGW, Cygwin)
1.3 Definition, acronyms, and abbreviations
SW: Software
HW: Hardware
14  Reference
IEEE Std. 830-1998
KU_CES_2019_2 Software Engineering Lecture Note
"SOFTWARE ENGINEERING (10th)”, by lan Sommerville

KU_CES_2019_2 Software Engineering Lecture for LAB

Ver.1.0
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1.5 Overview

Ver.1.0

Digital Watch System (DWS)2| Data Flow Diagrami} State Transition Diagram, Data

Dictionary, Process Specification
2 Overall Description

2.1 Product Perspective

CHA ME2 AA &==AA AHEE = JAes MEO| E = UCHL HW (HE)O 2t &
2 XNElsta, Melgt Zots HW (=HEHol = X HWo eofst &2 sw &
consoleZtHO 2 M2t 7|59 i KEE =S SHCE AIAH HWE 4 719
HE=4d LCD 2HE 7HE A2 2 Bioh
2.2 Product functions
2.2.1 Date-Time
S HO| LXIRE AZHS EA|DICH
RET AZF BAlE 24A|2 ETHCH
2.2.2 Stopwatch
AZte| ZItE e, EF =4e| AZtE L&t

2.2.3

224

(G710 &=

1/100 = T2 £HO0| 7hsSiCt.

Lap time 7|Z0| Z7hs3trt.

Alarm

20l 22 M a, b c d & OFF HES F28 22|7t HTICH

#5 Ji-Rung team
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2.3 User characteristics

MERHE FXAIAE WEots WAL, Z2HMES ¥ AH0[Cf,

AFEAE TXRRAIASl 4702 HE

mo
il
Ju
o
A
30
n

24  Constraints
EHRel ®7|¥e E-Y ofCt
Z7| AlZt2 2019 01& 012 00A| 00& 00ZO|Ct,
2019-1-1 2E 2099E7X| BEA|Z} 7tSSIC,
gzt MM I A|, 28 HtEA| MH™s|of BtC},

=0 =2 o= i =

2.5 Assumptions and dependencies

HE Q2

rlo

FIHE QEoZ CHAISIT}

HE0| oz 71 YHERAS I 2H8=%= D>C>B>AO|Ct

AlZt

—

o

XSt [ MEHE

oS! MEHEl H20| 208t0

F|_F
rlo
>

2o Ao

HIT
M
o

=]
M

CHA|SHCY.

Backlight= &X| AlA|2| % LEDE A= A2z FAE[O{Of SFX|ZF

MZ HFLE ZHoZ CHMBCE
LEHS2 PCOl BeepZ CHA|THC
3 Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

(o710 =) #5 Ji-Rung team
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Display

Button »  Watch Controller > Back light

Speaker

3.1.2 Event List

Event Name Description

Button A input  Detect push of the Button A
Button B input Detect push of the Button B
Button C input Detect push of the Button C
Button D input  Detect push of the Button D

Display Display command to Display
Back_light Backlight command to Back light
Alarm Alarm command to Speaker

3.1.3 The System Context Diagram

Display Display
Button A Input
Button B Input
Button C Input
Button D Input Back_light
Button »  Watch Controller > Back light
Alarm
Speaker

3.2 Data Flow Diagram
3.2.1 DFD level 0

3.2.1.1 DFD

[o7]0of =) #5 Ji-Rung team [O7]0f =]
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Display

Back light

Speaker

Button A
Button A intput
Button B - Display
Button B intput
— .
_» Wattch Cantrol Back_light—m-
—
Button C ___Button Cinput™ |
Y Alarm
|
Button D intput }
|
Button D [
Tick
|
|
I
Digital Clock

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference No
Name

Input

Output

Process Description

0
Watch Control

Button A input, Button B input, Button C input, Button D input, Tick

Display, Back light, Alarm

Z} {Button A input, Button B input, Button C input, Button D input}, &=
= {Tick}S &of AlLreh AlZHof| 2t ALksk AjZHofl 2l {Display,

Back light, Alarm}2 £33

3.2.1.3 Data Dictionary

Data Name
Button A Input
Button B Input
Button C Input
Button D Input
Display

Alarm
Backlight

Tick

Data Name

(G710 &=

Description

Detect click of the Button A

Detect click of the Button B

Detect click of the Button C

Detect click of the Button D

Display command to Display

Speaker command to Speaker

Backlight command to Back light

Tick is triggered at as one millisecond

Description

#5 Ji-Rung team

Format / Type

True / False, Periodic
True / False, Periodic
True / False, Periodic
True / False, Periodic
String

On/ Off

On/ Off

Periodic

Format / Type

(o710 &)



Button A Input
Button B Input
Button C Input
Button D Input
Display

Alarm

Detect click of the Button A
Detect click of the Button B
Detect click of the Button C
Detect click of the Button D
Display command to Display

Speaker command to Speaker

3.2.2 DFD Level 1

3.22.1 DFD

Button A intput

— *
Button B intput

1 Pushed_Button
Detect Pushed
Button P
Button C intput e
- Tick
4 e
/ i
I #
/ Vd
Button D intput S e
/ Tick /
/ 4 2 —
/ e Ti
! / 4 .
: Tick™” Manger /%
o
Digital Watch -

3.2.2.2 Process Specification

Reference No
Name

Input
Output

Process Description

(G710 &=

3.2.2.2.1 Process 1

1
Detect Pushed Button

3
Watch Contol

|

Current Time

Ver.1.0

True / False, Periodic
True / False, Periodic
True / False, Periodic
True / False, Periodic
String

On/ Off

v
Display

/B:k light

\ ]
™~

Alarm

Button A input, Button B input, Button C input, Button D input, Tick

Pushed Button

0§ TickOFCF AF X7} Z=ESE Button AB,CD AMZ7F Q= X ZX|8t

3.2.2.2.2 Process 2

#5 Ji-Rung team

0f Ao wak M ASE Watch ControlOf| Al 2L &L,

(017101 2]



Reference No
Name

Input
Output

Process Description

32223

Reference No
Name

Input
Output

Process Description

2
Time Manger
Tick, Current Time

Current Time

Ver.1.0

TickO] 02 [W{OICH Current Time2 2/0{2 XAIE2Z HIA|ZS

Z7kAZ1 = CFA| Current Time StorageOf A &SHCt,

Process 3

3

Watch Control

Pushed_Button, Tick

Display, Alarm, Back_light

Of TickOFCl Detect Pushed Button2Z £E Pushed_Button=

InputOf| IHE ST SES F=&otCt

3.2.2.3 Data Dictionary

Data Name Description Format / Type
Pushed_Button Watch Controller2 7= Interrupt; struct Button {

Current Time cel HZFE 2iolEZ 2|l "Time.h"0f
tmTEME ALESI0] XY AlZES

Ct.

3.2.3 DFD Level 2

(G710 &=

int index; //0-3
char name; // ‘A" — 'D’
}. Interrupt

1o

rot i

struct tm {

B oX

ro

int tm_sec;
int tm_min;
int tm_hour;
int tm_mday;
int tm_mon;
int tm_year;
int tm_wday;
int tm_yday;

int tm_isdst;

w?a,

#5 Ji-Rung team (01710 =)



3.2.3.1 DFD

11
Button A
Interface

Button A input

12
Button B
Interface

Button B Input

Button B,

13
Button C
Interface

Button C intput Button ™
«

ik Button D
u

14
Button D
Interface

Button D input
e -

~ -
. i
Ny 15
Pushed Button -
- Detector
4
A
Tick

>

3.2.3.2 Process Specification

3.23.2.1
Reference No
Name
Input
Output

Process Description

32322
Reference No
Name
Input
Output

Process Description

Reference No

(G710 &=

Process 1.1

1.1

Button A Interface
Button A Input, Tick
Button A

SF TickO| Button A Input2

Button A7l &R Ct= Boolean

Process 1.2

1.2

Button B Interface
Button B Input, Tick
Button B

St TickO| Button B Input=&

=
—

¥
33
P Back light
yd Controller
,/
/
Button Back
% Tick
,,/» -
ALl ¥
isRingAlarm
31
Buston Alarm % Alarm Controller
P R
yd Tick
p Y
Burion Watch
32 il
‘Watch Controller —
>
L Tk I
- |
~ v
2 \—— =
Time Current Time
Manger /<
i -
gelsta
7t =&
BAE &
= o
2olstn
7t X &
Boolean #f2 &H

Button B7} =& Ct

13

#5 Ji-Rung team

Light Time

Back_light Command
>

36

Ver.1.0

Back light Back_light——m»
Interface
Ring Time
Alarm Command 34
— > Spacker  ——Alam——»
Interface
Alarm Time
4
Display Command 85
— — —> Display Display—#»
Interface
o -
orof et @ OlYol2tE
o .
orof 2det 4t Oolgol2tE

(017101 2]



Name

Input

Output

Process Description
32323
32324

Reference No
Name

Input
Output

Process Description

3.23.25
Reference No
Name
Input
Output

Process Description

3.23.2.6

Reference No
Name

Input
Output

Process Description

(G710 &=
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Button C Interface

Button C Input, Tick

Button C

gt TickO| Button C Input2 =Qlstn TreF AF™SH gt O|4O|2tH
Button C7t =& ChH= Boolean #f2 £

Process 1.3

Process 1.4

14

Button D Interface

Button D Input, Tick

Button D

ob TickOll Button D Input2 2Qlstn grek ™ok gt O|yolztH
Button D7t &R®{Ct= Boolean 42 £

Process 1.5

1.5

Pushed Button Detector

Button A, Button B, Button C, Button D, Tick, isRingAlarm

Button Back, Button Alarm, Button Watch

TickO]  S0{g2 [ isRingAlarmO| True2t® 2=  Button
input(A,B,C,D)0I| CHSIO] Alarm ControllerOf| Al Button Alarm= HE L1
isRingAlarmO| False2t® button A, B, C inputd| CHSIO Watch

Controller0| Al Button WatchZ&, Button D inputOfl CH3tO] Back Light
Controllero| A Button Back2 = HCt.

Process 3.1

3.1

Alarm Controller

Button Alarm, Current Time, Ring Time, Alarm Time, Tick

IsRingAlarm, Ring Time, Alarm

Alarm time storage2| alarm_setO| TrueO|™ tickOtCH Alarm time
storage®| alarm timeD} current time2 H|uW$tCH S Zi0| ZO(X|H
isRingAlarm=2 True2 A7d3t1 Alarm2 EL{H Ring Time= 022

#5 Ji-Rung team (01710 =)



32327
Reference No
Name
Input
Output

Process Description

3.23.28

Reference No
Name

Input
Output

Process Description

3.23.29

Reference No

(G710 &=

Ver.1.0

27|25k 1200t Ring TimeE 1 &7F A|ZILE Ring TimeO| 50

ZEStH isRingAlarmE False2 St Alarm2 SiX[THCE Ring
TimeO| 50 EE3%7] Ol button alarmO] S0{H =
Al isRingAlarm= FalseZ2 23t AlarmS SHA|SHC}.

Process 3.2

32

Watch Controller

Button Watch, Alarm Time, Current Time, Tick

Display Command, Alarm Time, Current Time

MEXIL 20| Sl H= 2= AU Button ABCE &0t
&, Button Watch € &t=C}. Button Watch £ 2J{Lt Current Time

2tO ™ Display Command £
Ot Display 0l &M AlZ2tES £ 6t= Display

Display Interface 0 £ HCt.

olad
= 3

O

Current Time &
Command € &6t

Button CE =
Command& Sk, Button AE
RO MYSte 10| s§FSt= Display CommandE
48 ZEOA Button BE Y 2™ Current Timea
FHO| LIEFHCE O] ZEO|A Button CE 3 BoM ZIHAIZ Cf
tS Hgetrt.

24 HioOrS
| AN =2
=g

Iy Hetstof

2 o2 o

1

*EQO

g,
= O

0> fot
mo r@
rot
o

Process 1.1

33

Back light Controller

Button Back, Light Time, Tick
Back_light Command, Light Time

isRingAlarmO| false® [f, AtEXt7F  Button DE ZZSHH, Button
Backe 2H=C}. Button Back2 B2 ™ Back_light CommandE& Back

light InterfaceOff 2L} Of Tick OFCH Light Time2 S7HAI7| O, Light

TimeO| 2XECH HX|H Command =2 K|t}

Process 3.4

34

#5 Ji-Rung team (01710 =)



Name
Input
Output

Process Description

Ver.1.0

Speaker Interface

Alarm Command

Alarm

Alarm Controller2 £E Alarm CommandE 20} Speaker TerminalO|
O|sfE 4= UYEZE OfLZI A|DYZ HBAF{FE Interface.

3.2.3.2.10 Process 3.5

Reference No
Name

Input
Output

Process Description

35

Display Interface

Display Command

Display

Watch Controller2 2E Display CommandE 20} Display Terminal

Of Olaiet = UEF OIZE A|DEE HSIAHFE= Interface.

3.2.3.2.11 Process 3.5

Reference No
Name

Input
Output

Process Description

3.6

Back light Interface

BackLight Command

BackLight

Back Light Controller2 FE| BackLight Command& 2O} Back Light
TerminalO| Of8iEd = QUAEF ORI A|DdZ HBAAHAZFE

Interface.

3.2.3.2.12 Process 3.5

Reference No
Name

Input
Output

Process Description

34

Speaker Interface
Alarm Command
Alarm

Alarm Controller2 £E Alarm CommandE 20} Speaker TerminalO|
oligt = UEXE OfFE A|DEE BHBAIFHAFT = Interface.

3.2.3.3 Data Dictionary

(G710 &=
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Data Name Description

Button A HE A7t EXICh= Boolean #f
Button B HE B7l =% Ct= Boolean &t
Button C HE C7t =X Ch= Boolean &f
Button D HE D7t &3 Ct= Boolean 7t

Button Back Black light Controller2 7H= Interrupt
Alarm Controller2 Zt+= Interrupt

Mode Controller2 7}= Interrupt

Button Alarm
Button Mode

Ring Time UZ0| 22 T millisecond THRIE S E Al
Ztojct.

Light Time Backlight”t %l = millisecond EHeI2 S &
Alzto|ct.

Alarm Time TZH tmE AMESHH AlZf 8 Z3F Alarm
Setting O] & X ZotCt.

Stop Time StopwatchO| A  HEES  A|ASD  LEA
millisecond EF{|2 S & AlZtE MESHCH

Lab Time Lab EtQ XMEO| trigger=|™ 1 TAC] Stop

Times AL}

3.24 DFD Level 3

3.24.1 DFD

(o710 =) #5 Ji-Rung team

153 AlarmOIfBution

Ver.1.0

Format / Type

True/ False, Periodic
True/ False, Periodic
True/ False, Periodic
True/ False, Periodic
struct Button, Interrupt
struct Button, Interrupt
struct Button, Interrupt

Unsigned Int

Unsigned Int

struct tm{
int tm_min;
int tm_hour;
boolean isAlarmSet;
y
Unsigned Int

Unsigned Int

(o710 &)



Aliem Time

ol

\ /uu\
\ [ s

\ (22

] (e o
) \\ T 4 \\ 7“'"_7_/ A ‘// \—o««l» Conmod— g
5 \‘\, (

321
Al

[
o (-

|_Display Comemi>

% 326
Bl S | —Duptay Gomant——
_nd- P\ Tou |

Light Time

[
\

’ka’\ ~

-
BackLight Bution
o
7
.
L Back light Commandpe
.
.
.
.
.
.
.
Ring Time
2 S -
g v N R
. e < Ruble
e Bisable ™
AlamoifBton,, < iRingAlarm

Alsew Command

3.2.4.2 Process Specification

3.2.4.2.1 Process 1.5.1

[0]7]0f Q& #5 Ji-Rung team (4210

o
i
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Reference No
Name

Input
Output

Process Description

32422

Reference No
Name

Input
Output

Process Description

3.2423

Reference No
Name

Input
Output

Process Description

(G710 &=
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1.5.1

Pushed Button Detector

Button A, Button B, Button C, Button D, Tick, isRingAlarm

Trigger

TickO] S0{2 W{OICH Button Inputdt isRingAlarmZte Q1410
isRingAlarmO| TrueO|1 2|9 Button InputO| SO{R{CtM Button
Alarm2 Triggerdt1, isRingAlarmO| FalseO| 1l Button A, B, === C7t
=O0{2tCHH  Button ModeE Triggerst, isRingAlarmO| FalseO| 11
Button D7} SO0{ZtCHH Button Back= TriggerPtCt.

Process 1.5.2

1.5.2

Button Back
Trigger
BackLight Button

Pushed Button Detector®| 2|8l Trigger=|®™ BackLight Button2 L&
HOF,

Process 1.5.3

1.5.3

Button Alarm

Trigger

AlarmOffButton

Pushed Button DetectorO®l 2|8 Triggerz|™ AlarmOffBackLight
ButtonS L& HC}

#5 Ji-Rung team (01710 =)



32424

Reference No
Name

Input
Output

Process Description

3.24.25

Reference No
Name

Input
Output

Process Description

3.24.26

Reference No
Name

Input
Output

Process Description

3.24.27

Reference No
Name

Input
Output

Process Description

(G710 &=
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Process 1.5.4

1.5.4

Button Mode

Trigger

ModeChangeButton

Pushed Button DetectorO 2|3 Trigger=|® ModeChangeButton2
L2 Lt

Process 3.3.1

3.1.1

Alarm Controller

AlarmOffButton, Tick, Ring Time, Alarm Time, Current Time

Trigger, Enable, Disable

Alarm Time Storage2| alarm_setO| TrueO|™ tickOFCE Alarm Time
Storage®| Alarm Timelll Current TimeS H|W3tCt & ZtO| ZHOHX|H
Initialize Ring Time= Triggerdtil Increase Ring Time2 Enable®tC
Ring TimeO| 50 =&3}™ Ring Alarm22 Disable$tCt. Ring TimeO|
50 =E3SH7| MO AlarmOffButtonO] E0{23H ZA| Ring Alarm=
Disable®tLCt.

Process 3.3.2

31.2

Initialize Ring Time

Trigger

Ring Time

Alarm Controller®| 2|38}l Trigger=|® Ring TimeOfl MZ& = A|ZHS 02
2 Z7|gletLt,

Process 3.1.3

313

Increase Ring Time

Enable, Disable, Tick

Ring Time

Alarm Controler®| 2|3l Enable=|™ TickOtCt Ring TimeO| M& = Al

#5 Ji-Rung team (01710 =)
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¢S 1 B7HAZ|Ck2t Disable®|® HZEL.

3.2.4.2.8 Process 3.1.4

Reference No 314
Name Ring Alarm
Input Enable, Disable
Output Alarm Command, isRingAlarm
Alarm Controller® 2|3l EnableZ|® isRingAlarmE True2 HHE5t1
Process Description Alarm CommandE WE LM, Disablek|® isRingAlarm2 FalseE2 A

M8t Alarm CommandE HZ&=C|

3.2.4.2.9 Process 2.1.1

Reference No 2.1.1
Name Time Manager
Input Tick, Current Time
Output Trigger
TickDtCE Current TimeS $A0{2F WX A[ZO] #H b5 ZTHX| 7t
Process Description E|™ Initialize Current Time= Triggerstd, IEX| QUCHH Auto

Increase Time2 Trigger®tCh.

3.2.4.2.10 Process 2.1.2

Reference No 2.1.2

Name Initialize Current Time

Input Trigger

Output Current Time

Process Description Time Manager®| 2|8l Triggerk|™ Current Time=S Z7|2}5HCH

3.2.4.2.11 Process 2.1.3

[o7]0of =) #5 Ji-Rung team [O7]0f =]



Reference No
Name

Input
Output

Process Description

Ver.1.0

213

Auto Increase Time

Trigger

Current Time

Time ManagerOll 2|8l Trigger=|™ Current Time2| AlZtE 1 F7HA|
ZIC}

3.2.4.2.12Process 3.2.1

Reference No

Name
Input

Output

Process Description

3.2.1

Mode Controller

Alarm Time, Setting Alarm, Stop Time, Setting Time, Lab Time,
ModeChangeButton, Current Time, Tick

Trigger, Enable, Disable

HE ZZf b Setting Alarm, Stop Time, Setting Time, Lab Time, Current
Time2| FEO| 2t Time Keeping, Time Setting, Stopwatch Out,
Stopwatch Mode, Stopwatch Measurement, Show Lab Time, Alarm
Setting, Alarm & Enable,/Disable A|7{F1, Manual Increase Time,
Switch Setting Time, Stopwatch Reset, Recode Lab Time, Switch Setting
Alarm Time, Increase Alarm Time, Alarm On/Off € Trigger AlAZTE

HEED.

3.2.4.2.13Process 3.2.3

Reference No
Name

Input
Output

Process Description

323

Time Setting

Enable, Disable, Tick

Display Command

X AlZE A CH&2 LEHE ZE2 Display CommandE Display

Interface0] ESI= T2 A A

3.2.4.2.14 Process 3.2.4

(G710 &=
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Reference No
Name

Input
Output

Process Description

Ver.1.0

324

Switch Setting Time

Trigger

Setting Time

Mode ControllerOfl 2[8 button C7} Trigger=|® x| 48 FO|H
=W X AIZFE Setting TimeO| XMEStn xE HESIL UR/UCHH
Al M¥oR, AE MFsm YUCtE £ M¥oz , g MFn
AACIE o MHo=, g UMD YUCH o MHYOR, Yg X
Yoin AoUctE o M¥oz, dg M¥en AUctH x M¥o=
HH B}

3.2.4.2.15Process 3.2.5

Reference No
Name

Input
Output

Process Description

3.2.5

Manual Increase Time

Trigger

Current Time

Current Time'@2E Mode Controller0f|A{ AFX}Q| HE ZREOE A
T AlZtE HASHH Trigger2 HAE A|ZFES Current TimeOi| XSt
= TZNA.

3.2.4.2.16Process 3.2.6

Reference No
Name

Input
Output

Process Description

326

Stopwatch Out

Enable, Disable, Tick

Display Command

Stopwatch Measurement?t 2H3tE|S I, S7t5t= AlZtE 2Of

Display CommandE £#35t= ZZ2A|

|> $Q

3.2.4.2.17 Process 3.2.7

Reference No
Name

Input

Output

Process Description

(G710 &=

327

Stopwatch Mode

Enable, Disable, Tick

Display Command

Stopwatch Mode”t /g3t & Uf, Stopwatch ModeOf CH®t Display

CommandE E83t= ZENA

#5 Ji-Rung team (01710 =)
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3.2.4.2.18Process 3.2.8

Reference No 328

Name Stopwatch Reset
Input Trigger

Output Stop Time

Stopwatch ModeO|A{ Stopwatch Measurement?t ‘ZX|7} £|A S [,

Process Description ) s oo L —
Trigger=|H Stop TimeE X7|3} siF= ZE2MA.

3.2.4.2.19Process 3.2.9

Reference No 3.29

Name Stopwatch Measurement
Input Enable, Disable, Tick
Output Stop Time

Stopwatch Mode?} Enable=|2& [, Button BE Enable =™ Tick Of

Process Description
P C} Stop Time2 S7HAIZICE

3.2.4.2.20 Process 3.2.10

Reference No 3.2.10
Name Show Lab Time
Input Enable, Disable, Tick
Output Display Command
MEEO A= Lab TimeE SIS Display0 Display command&

Process Description
2L}

3.2.4.2.21Process 3.2.11

Reference No 3.2.11

Name Record Lab Time

Input Trigger

Output Lab Time

Process Description TriggerZt E|H ZA|9| Stop TimeS Lab TimeO A& siCt,
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3.2.4.2.22Process 3.2.12

Reference No
Name

Input

Output

Process Description

3.2.12

Alarm Setting

Enable, Disable, Tick

Display Command

Increase®  Alarm  TimeO| CH3H HEE HA|Z EEZ Display

CommandE S3lf Display Interface0l & &3}

3.2.4.2.23 Process 3.2.13

Reference No
Name

Input

Output

Process Description

3.213

Alarm

Enable, Disable, Tick

Display Command

AlarmO| HEE[0] U= F0| M2t Alarm IndicatorE LIEIH =

Display CommandE £#35l= ZEM A,

3.2.4.2.24 Process 3.2.14

Reference No
Name

Input

Output

Process Description

3.2.14

Switch Setting Alarm Time

Trigger

Setting Alarm

Mode ControllerOff 2|8 button C7} Trigger=|™ 3xf 7% FO|H
LU Al = 22 Setting AlarmOf| MEStD A|E M%E '

o
CHEH 2 2822, 25 2780t JUNULHH Al 2822 HFstot.

AT

!

3.2.4.2.25Process 3.2.15

Reference No
Name

Input

Output

Process Description

(G710 &=

3.2.15

Increase Alarm Time
trigger

Alarm.Time

Alarm Setting Mode?} EnableZ|R{& [, Button BZ} Trigger &I,

#5 Ji-Rung team (01710 =)
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Alarm Time2| tm_hourdt tm_minO| 14 Z7tstH g 0] H&E
Ct. tm_hourQ| 4% 24&ECtALCHH CHA| 00| MHZEEICEH tm_min2| Z$

60ECH ACHH CHA| 00| A ZHEICE

3.2.4.2.26 Process 3.2.16

Reference No
Name

Input
Output

Process Description

3.2.16

Alarm On/Off

Alarm Time, Trigger

Alarm.isEnable

AHEXEZE Alarm Mode?t Enable T2 [, Button B7} UHE|H,
TriggerZt EICt Of TriggerOtCl Alarm TimeZ2| isAlarmSetO| trueO|™
falseZ, falseO|H trueZ HATIC}

3.2.4.2.27 Process 3.3.1

Reference No
Name

Input
Output

Process Description

3.3.1

Back Light Controller

Light Time, Tick, BackLight Button

Trigger, Enable, Disable

BackLight ButtonO| HEE[M Initialize Light Time2 Triggerdtil
Increase Light Time= EnableSt Back Light& Enabledt, Light Time
O] 2Z&7} E|™ Increase Light Time2 Disabledt Back Light=
Disable®HCt.

3.2.4.2.28 Process 3.3.2

Reference No
Name

Input
Output

Process Description

(G710 &=

332

Initialize Light Time

Trigger

Light Time

Back Light Controller®i| 2|8l TriggerTl™ Light TimeS 2 7|3}tC},
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3.2.4.2.29 Process 3.3.3

Reference No 333

Name Increase Light Time
Input Enable, Disable, Tick
Output Light Time

Back Light Controller®i 2|8 EnableT|® TickO| MEE MOt Light

Process Description
P Time2 1 Z7hAI7|0i, Disable® @ Hzct,

3.2.4.2.30 Process 3.3.3

Reference No 334

Name Back Light

Input Enable, Disable
Output Back Light Command

Back Light Controller0f| 2|8l EnableZ|™ Back Light Command& E£Lf

Process Description
P C}7} Disables| 3 iz}

3.2.4.3 Data Dictionary

Data Name Description Format / Type
Setting Alarm Increase Alarm TimeO|A &X§ HEStD  True/ False, Periodic
A= AlarmO| tm_hourQlX|, tm_minQX| &

22 F= Boolean %t

Setting Time Manual Increase TimeO|A SX| A& Enum { sec, hour, min, year,
Uqe A0 of AKX LHF= it month, day }, Periodic

3.2.5 DFD Level 4

3.2.5.1 State Transition Diagram (7.5.7 Pushed Button Detector)
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°

Tick
‘Enable "Detect Input”

Detect Button
Input

o Tick [(isRingAlarm) && (A || B || € )]
Tick [(tisRingAlarm) && (D)1 |/Trigger "Button Alarm"

frigger "Button Back” /Disable "Detect Button Input”

/Disable "Detect Buttan Input”

Tick [(lisRingAlarm) && (A | B | C) ]
[Trigger "Button Mode"
Disable "Detect Button Input”

Buiton Back Button Alarm

Tick /(A && B && C && D))
/Enable "Detect Button [nput”

Tick Button Mode

Wait vanish
Button Input

3.2.5.2 State Transition Diagram (2.7.7. Time Maneger)
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Tick
fTrigger "Initialize Current Time"

Initialize
Current Time

Tick [TIMEMAX == Current_Time]
! Trigger "Initialize Current Time" Tick
/ Trigger "Increase Time"

Increase Time

Tick
(Trigger "Increase Time”

3.2.5.3 State Transition Diagram (3.3.7 Backlight Controller)

Intrrupt [D]
/Enable "Back Light"

Back Light
oN

Tick
FTrigger "Initialize Light TIme"

Intrrupt [D] Initialize Light
/Enable "Back Light" Time

Tick
{Trigger "Increase Light Time"

ek [Light_Time < 2000]

Increase Light (Trigger "Increase Light Time"

Time

Tick [Light Time >= 2000]
/Disable "Back Light"

\ Back Light OFF

3.2.5.4 State Transition Diagram (3.7.7 Alarm Controller)
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Tick [isAlarm Time({Carrent_TIme)]
/Enable "Ring Alarm"

v

Start Ring

Tick
[Trigger "Initialize Ring TIme"

Tick [isAlarmTime({Current_TTIme)]

/Enable "Ring Alarm" Initalize Ring

Time

Tick
(Trigger "Increase Ring Time"

ick [Light_Time < 5000]

Increase Ri
nerease King [Trigger "Increase Ring Time"

Time

Tick [Light Time == 5000 || (RUTTON_INPUT]]
/Disable "Back Light"

.\\ ¢
\ Stop Ring

3.2.5.5 State Transition Diagram (3.2.7 Mode Controller)
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Recode Lab Time.

Tnterrupt [Button Naane == A ]

Tick Mrigger “Recode Lab Tine®

‘Show Lab Time

Intesrupt [Buton, Nacme =
/Dissble "Shaw Lsb T
Ensble “Stopwatch Our

=81

otemup [Bution Name = A1
Disable “Stopatch O,
Fouble “Show Lub Time*
Interrupt [Buroo Name == B |
/Eaabl “Stopwch Meswrement”
Stopch Stopwatch
sop St TBaoaName B
' /Disable "Stopwatch Mode",
Ensble “Stopwitch Our
Ensble “Stopwsich Mesorerend

Tnterrupt (Batton Name
Disable “Stopwach Messuement”

Interrugt [Btion Name == A ]
I Tigges “Stopwatch Reset”

Stopwatch
Resee

Tiek
[Enible"Siapwaich Mode”

3.2.6 Overall DFD

(61710

2]

#5 Ji-Rung team
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Tncrease

Intersupt [Button, Namé = B 1 e

W PN
; (_\NW ;?(.m priod p )

L,

S B

latecrupt (Botton Name == C | \, \
isable "Stogwatch Mod’, 23
Enable “Time Keeping Mode™ g Intetrupt [Button Name == C | Switch Settig
inger “Switch Seting Tie™®  Time
terrup [Buston Name - A |
T JEnable Time Sexing Mode”,
s i s i Disable “Time Keepiag Mod’
Stopwatch
otearupt (Button Name == C |
Disable “Tirae Kewping Mods”,
Enable "Alarm Mode’
verrup [Buton. Name == C ]
Disable *Alarm Mode',
Ensble "Stopunch Mare”
Alarr
N forF
Intreupt (Bton Nme - |
¥ o oot ]
- Y
P Tidke
. serrupt [Button Narse << B
Interrupt [Baton Name == A1 v ekl
Ben Dubs oa itgger “locrease Alam Ty
Enable "Alarn Sedting Mode” Tocrase Alam
Time
otenu [Bottoo Name = A
Disable ting Mook,
Ensble "Alarm Mode’
\
IR
Al Setting
/ sewing Alem |
L SR
nkerrope (Button Name — C 1
FTeigger“Switch Secing Alan Time™
[
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