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1 Introduction

1.1 Purpose

= =A= 20199 25t7| A=xmign AZEQNSENE 229 B Z=HE INE
MY ofE Dt Digital Watch SystemOf| A AFRE £ Qe SWE £3sHE ZHO|
Ct.

1.2 Scope
Digital Watch System & SWEZtS g2z 9st= A2z fZE HotstH swet

1.3 Definition, acronyms, and abbreviations
HW : Hardware
SW : Software

Alarm : &2 7]

or

Stop-watch : 28 X 7|5
Backlight : OF& 7|s

14  Reference
DS-2019.DWS.SRS

1.5 Overview
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2 Overall Description

2.1 Product Perspective
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2.2 Product functions

2.2.1 Date-Time

2.2.2 Stop-watch

1/100= EHR[2 FFO| 7SIt
Lap time 7|=0| 7}53tL}

2.2.3 Backlight

2.24 Alarm

AlarmO| 28 I a, b, ¢, d & OIF HES F2H 227t JHZICEL
2.3 User characteristics

AEXH= HW (HE)Z 0|83

Backlight, Alarm)S A%

igital Watch®| O{2{ 7tX| 7|&(Date-Time, Stop-watch,

D
QUCF.

+

24  Constraints
=Rl ®o|¥e 'E-2' o|Ch
7| Azt 20194 01 012 00A| 00& 00=O|Ct
2019-1-15E 20994 7tX| HA|7} 7H53}Ct,
Alarme Y W A, 22 BtEA| S7HSHOF THC}

 —
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2.5 Assumptions and dependencies
HE e J|8E Yoz CfAIsich
HE0| o3 71 €8 =AS I &= D>C>B>A O[L,.
Atg =8 I MEiE 220| ZAH0|s BEW2 <A 2o EEE HEASte ARE
CHA|SHCE.
Backlight= &H| AlA2l 4% LEDE = A2= FAEO{OF X2 Z2HE[= EAtL

MES Hl= AQE C{MSHCE
Alarm&2 PCO| beepZ CHA|BHCE
Structured Analysis
3.1

System Context Diagram

3.1.1 Basic System Context Diagram

e Qe

3.1.2 Event List

Input / Output Event

Button A Input
Button B Input
Button C Input

Button D Input

AAA System

YKK Team

Time Keeping / Alarm
Stop Watch
Back Light

Mode change
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3.1.3 The System Context Diagram

Button A/B/C/D Print Result

7| C ol Hol HEE

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD

SCREEN

Digital Watch

- Control

Button D

AAA System YKK Team 8
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3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Name Digital Watch - Control

Input Button A Input, Button B Input, Button C Input, Button D
Input

Output Enter

Process Button2 = 20} Zt ButtonOfl 3= mode0i| =l istCt,

Description

3.2.1.3 Data Dictionary

Input / Output | Description Format / Type
Event

Button A Input Button AE R EH3ILCE Boolean
Button B Input  Button BE & Z$HCt, Boolean
Button C Input  Button CE & H$HCt, Boolean
Button D Input  Button D& 2 E$HCE Boolean
Display Display& ScreenOff &SI}, Boolean
Sound SoundE& AlarmOf| ©ESICE  On/Off

AAA System YKK Team 9
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3.2.2 DFD Level 1

3.22.1 DFD

Digital

Buttorre-daput__ Input Button Input Watch
Detection Value Control
Button W’/’ 1 2

Buttol Input

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

Name Button Input Detection

Input Button A Input, Button B Input, Button C Input, Button D
Input

Output Button Input Value

Process HES| 21=2 & Alettt

Description

3.2.2.2.2 Process 2

Name Digital Watch Control

Input Button Input Value

Output Enter

Process Button Input ValueOi 2t 2552 modelf ZIRITHCL
Description

AAA System YKK Team 10
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3.2.2.3 Data Dictionary

Input / Output | Description Format / Type
Event

Button Input ey g

Value

rlo

H

r|m

-k char

3.2.3 DFD Level 2

3.2.3.1 DFD

Button A
Interface
1.1

Button A Input

Button B
Interface —
1.2

Button B Input

~———__ Button B
"‘—-\—\.\_‘
—

Button
Input Button Input

Detection Value
Button C 15

Interface
1.3

Button C Input

Button D
Interface
14

Button D Input

AAA System YKK Team 11
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Timekeeping Enter
Mode —
Interface
2.2
Timekeeping Command
Enter

Stopwatch Co_fm/rnaﬁd"'
.4—"/_’__

Main
Control
o 2.1

Button Input
Value

Backlight
Mode
Interface
2.5

3.2.3.2 Process Specification

3.2.3.2.1 Process 2.1

Name Main Control

Input Button Input Value

Output Timekeeping Command, Stopwatch Command, Alarm
Command, Backlight Command

Process H= 4= §Y 20F 4 20 3E= WEIL

Description

AAA System YKK Team 12
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3.2.3.2.2 Process 2.2

Name Timekeeping Mode Interface

Input Timekeeping Command

Output Enter

Process HE HHZ2 210} Timekeeping ZE2 S0{ZtC}
Description

3.2.3.2.3 Process 2.3

Name Stopwatch Mode Interface

Input Stopwatch Command

Output Enter

Process HE HdS 20 Stopwatch REE S0 T}
Description

3.2.3.2.4 Process 2.4

Name Alarm Mode Interface

Input Alarm Command

Output Enter

Process HE HFS 90} Alarm R E2 S0{ZtCt
Description

AAA System YKK Team 13
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3.2.3.2.5 Process 2.5

Name Backlight Mode Interface

Input Backlight Command

Output Enter

Process HE HPZ 20t Backlight 2E2 S0{7HC}
Description

3.2.3.3 Data Dictionary

Input / Output | Description Format / Type
Event

T
-

Button A AS 8y 2 =X =0l True/false
Button B BE g YA =XK| =2l True/false
Button C CcE |l 2A=XK| =0l True/false
Button D DE ¢ &A=%| =ol True/false
Timekeeping oiel HEESEZRH HE 4= Char
Command Timekeeping 2 E 2 ™ &t

Stopwatch oiel HEESEZRH HE 2= Char
Command Stopwatch 2 E 2 FEoHCH

Alarm el HESZ282H HE 4= Char
Command Alarm 2 E &2 F™CSict

Backlight oiel HESZRH HE 2= Char
Command Backlight 2 & & ot

AAA System YKK Team 14



3.24 DFD Level 3

3.24.1 DFD

Enable Time Keeping _
Controller Trigger

Disable

rigger
Increase Display

Time

Sound(If Alarm is On)

Display
Set T
Alarm
Indicator

Alarm
Controller Choose
i Time
Disable

Displa
Increase pay

Time

AAA System YKK Team
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Measure
Time

Stop

Stop Watch

Controller Measuring

Disable Back Light

Controller
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3.2.4.2 Process Specification

3.2.4.2.1 Process 2.1

Name Main Control || Default Mode

Input Button Input Value (FIEE A, B, C, D || a b, c, d)

Output (EHSHo=)E2£ otH 5 (cul QIEH0|2)

Process Description ZIEE HE 220 M2t BEot= g+8& =55
Ch. 12|0 HSNo= AiE 2asivo]
Ch. =3t DFDOIA| 2t 2E0| “7|2 HEf"E2 Of

HTHCE

3.2.4.2.2 Process 2.2

Reference No.

Name Time Keeping Mode

Input Time keeping Default Modelf| A HHE A=+ a”t
UE|E B2

Output APEAZE HAESHO A Sh= AlZH

AUHOZ "A|7 BH " stateE FIRSIHH HE

|
2t HECE AF23 4= QIC} o] e »MF |
J|\_ u' B—I ::’:::Io n,k—|;|; I:HC!. .7=7|.n0||:|_

Process Description

2o

ox

3.2.4.2.3 Process 2.3

Reference No.

Name Stop Watch Mode

Input Stop Watch Default ModeO|A] 7| 2= H{E BIC
= b7t YEHE 2R

Output MBI SHS A S AIZH

Process Description 7= SJEfOIM O] HEH= TUSIH AY BE AME
8 & QITh MAH= WEle| NI ASSIX| x|
of A A=A AL HEE SEehh
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3.24.2.4 Process 2.4

Reference No.

Ver. 1.0

Name

Input

Output

Process Description

3.2.4.2.5 Process 2.5

Alarm Mode

Alarm Default ModeQj| M Z|EE HEAEE a7}
U= 42

_

Name

Input

Qutput

Process Description

AAA System

Back Light Mode

(Ol BEO|M EX))7|LE HE DEL d7} e
figie 79

=AL A HZA (Global Variable &Ef HZ)

e

H RCO|E ZHol DEEE dE S 2, 0] HEfOf
UDICE HYHol SA MyZ # .

i
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3.2.5 DFD Level 4

1 DFD

3.25

Tick Tick [ Timekeeping
/ Timekeeping Mode {On)

Tick [C]
/ Timekeeping Mode (Off
Stopwatch Mode (On)

Tick[ Timekeeping

Tick [€]
{ Alarm Mode(Off)

ick[ Alarm Mode]

Tick] $topwatch Mode]

Tick [C]
Tick [ Stopwatch Mode] / Alarm Mode{Off)
) Timekeeping Mode (On)
Tick [ Stop Moge |
Tick [D]
/ Trigger “Back Light k€]
Tick [ Stopwatch Stopwatch Mode{Off)

I
\2!3 Mode (On)

Stopwatch

Controller Tick [A]

Tick [A] ick [ Alarm Mode]

Show

Timekeeping Mode

/ Alarm Mode {On)
Alarm Setting Mode (Off} { Trigger “Alarm increase time"

Choose Time

Tick [B]

Tick
Time Setting Mode {Off)

Tick [ B &8 Alarm] Set Alarm

/ Alarm (On)

Tick [ B && !Alarm)

Set Alarm
Indicator

larm Setting Modz {On)
Tick

Set Alarm

Tick [B] / Stopwatch Mode (Off) i
Time
/ Stop (On) Measuring Mode (On) oxq — |
) .ov,.a = Measure Time VKL Alaom Selting ol Tiek 8]
/ Stop (Off)
Stopwatch Mode (On Tick [D] Tick [C]
ki Tick ] Controller | Trigger “Back Light” 7;.,
| Stopwatch Mode[on) |/ Stopwatch Mode (Of / Trigger “Alarm Change Target’
Laptime Mode (0ff Laptime Mode {On)

Lap Time

Choose Time

/ Trigger "Change Target™

/ Timekeeping Mode (On)  Trigger “increase time’

19
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3.2.5.2 Data Dictionary

A

B

(g}

D

Timekeeping Mode
Time Setting Mode
Stopwatch Mode
Measuring Mode
Laptime Mode
Stop

Alarm Mode

Alarm Setting Mode
Increase time
Change Target
Alarm

Alarm increase time

Alarm Change Target

AAA System

A7t S8 HEfQIR| 2ol

B7t 52l MEfQIX] =0l

C7t =8 SEfQIX| =2l

D7t =& e QIX| 22l

Time keeping ModeS A S A|7ICH
AlZtg HiZsts REE MdA|7ICH
Stopwatch ModeS AlZHA|ZICH
AERXE AEF0 2EE MAHA|ZICH
et S EAlSHE 2EE AMA|ZICH

L ERAX| o A7t FAIoh JEll REE
AdAZIc

Alarm Mode
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True / False
True / False
True / False
True / False
On / Off
On / Off
On / Off
On / Off
On / Off
On / Off

On / Off
On / Off
int
int
On / Off
int

int

Ver. 1.0
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3.2.6 Overall DFD

Display

-—
- n [qV]
Enanile. ‘
Phsie Display
Trigoer -
™Mgger Onplay
Trigger
) Display
Enable
B Of Alaren bs e
\ Cusptay
L e 7
\ Cunplay
Arigger -
9
\Wﬁf Triager Crisptay m
- [
- =
Disable g ~
(=l
>

Oisplay

Ernatie ¥t

T isatie

Enabile

Onavle

ALl -
g Oinplay

Display
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3.3 Structured Design

Crisplay

3.3.1 Transform Analysis

Diaplay

sty

Dnplay

EHspiay

Cinpiay

sty

Sinplay

Cinptay

Cisatie

Cinptay

Trigger

Disable

Display

3.3.2 Structured Charts(Basic)

Button Input Value

Information
Determine Button input
Value
Enable ?
Enable ? s
Enable ? Disable Disabia
Disable Enable
Disable
Backlight

Button input Value

Interface
Stop Watch

Controller

Controller

Alarm

Controller

[ N < Enable Er}ab!e(A .\Tv)igger
Trigger ) Disable Disable
Increase /. }‘er Measure Stop LapiTine
Time Measuring
Choose Increase
Time Time

Time keeping
Controller

Enable
Disable ’
rigger

Chgose
Time

Trigger
Tri

Time ;
rigger  Trigger Trigger

Set Alarm Set Alarm

Indicator

Time

22
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3.3.3 Structured Charts(Advanced)

Button Input Value
Information

O

Determine Button input
Value

Enable ? Enable ?
Enable

\ Disable
Button input Value Disable S Enable ?

Interface Disable

Alarm
Controller

Time keeping Stop Watch Backlight

Controller Controller

Enable Z Enable% ‘\T;igger

Disable Disable
Stop "
: Lap Time
st

Controller

Enable
Disable

Set Time

Trigger Trigger

Increase /. Q‘ T@‘er Measure
ime

Time

Show Time Choose

Time T

rigger  Trigger Trigger

Set Alarm Set Alarm Choose Increase

Indicator Time Time Time
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