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1 Introduction

1.1 Purpose

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|
Stop-watch :AEIX| 7|5
Backlight :0F& 7|s
14  Reference
DS-2019.DWS.SRS

1.5 Overview

2 JNE oidofl oiet 29
3 MR 7S BA
2 Overall Description
2.1 Product Perspective
e ME2 28 &2FAA0 AHgE = UAs ME0 2 = ALE HWHE) 2let 5
S Mgt Malst Zits HWEHE)O St AN HWO 2t S22 sWi
console B1FO 2 H2|eto] 7|50 B RRE HAOIGEE FICLAIA HWE 2Z0f 2

o
L=}
MLEZR0 271 & 4742 HED LCD 2tHS 71T AL =2 oot
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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 [ ab,cd & OIF HES FE2W 22|7} JHZICE
2.3 User characteristics

AMEXE HW (HE)S 0|85k

Backlight, Alarm)S A%

igital WatchQ| 0§2{ 7}X| 7| S (Date-Time, Stop-watch,

D
QUCF.

+

24  Constraints
=2Rel 7|82 E-g O[Tt
Z7| Azt 20193 01& 01 00A| 002 00Z0|LCt
2019-1-12E 2099E7X| EA|7t 7H53}Lt,

HtE Al 280 St

 —

Mo

Alarms 28g W A&
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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

IS

3.1.2 Event List

Input / Output Event

Button A Input
Button B Input
Button C Input

Button D Input

DWS 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 9l ol 71E 2z

3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD

Button A

B SCReEN
Button B : Q\?’\l

Digital Watch

- Control

Button D

DWS System YKK Team 8



3.2.1.2 Process Specification

3.2.1.2.1 Process 0

Reference NO.

Ver. 5.0

Name
Input
Output

Process
Description

Digital Watch - Control

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

Input
Enter

ButtonS 22 20} Z} ButtonOfl 3= mode0il Zl stCt.

3.2.1.3 Data Dictionary

Input / Output

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

Display

Sound

DWS System

Button AE 2 3ILCE
Button BE & & StC}.
Button CE & 3ICE
Button D& 2 HoIC|

Display& ScreenOf M E3IC

SoundE Alarm0f MEsHC

YKK Team

.

.

Boolean
Boolean
Boolean
Boolean

Boolean

On/Off
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3.2.2 DFD Level 1

3.22.1 DFD

-

Button A Input

Button A Input

Button B nput
Button _— Digital
Input Button Input Watch
Detection Value Control
2 Button C Input

Button B-Input

Button C Input - 1

Button D Input Button D Input

A

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 HEC == & AlTo

Description

3.2.2.2.2 Process 2

Name Digital Watch Control

Input Button Input Value

Output Enter

Process Button Input ValueOi 2t 252 modelf 2IRITHCL
Description

DWS System YKK Team 10
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3.2.2.3 Data Dictionary

Input / Output | Description Format / Type
Event

Button Input 2R

Value

B

rim

-k char

ro

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

Input Button Input

Detection Value
Button C 15

Interface
1.3

Button C Input

Button D
Interface
14

Button D Input

DWS System YKK Team 11
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Timekeeping ;
Mode D|5p|ay‘_

Interface

Timekeeping Comman‘d.

Stopwatch
) Mode
~ Stopwatch Command Interface

2.3

Display

Main
Button Input Control

Value 21

Alarm-Command

Alarm Displa
Mode play

Interface
2.4

Backlight Command
Backlight
Mode Alarm

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 HE 712 23 2ot 2} R o ¥HE S el

Description

DWS 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 20 Timekeeping 22 =0{7HC}
Description

3.2.3.2.3 Process 2.3

Name Stopwatch Mode Interface

Input Stopwatch Command

Output Enter

Process HE S YO0l Stopwatch ZEZ S0{ZtC}
Description

3.2.3.2.4 Process 2.4

Name Alarm Mode Interface

Input Alarm Command

Output Enter

Process HE HHS B0} Alarm R E2 S0{ZtC}
Description

DWS 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 Y= 20| Backlight REZ2 S0{ZIC}
Description

3.2.3.3 Data Dictionary

Input / Output | Description Format / Type
Event

Button A AS BEY EU=A =l True/false
Button B BE &9 &/UA=Al =l True/false
Button C CE g9 A=A =l True/false
Button D DE Y8 £UA=A =Hel True/false
Timekeeping e HEESZ2H HE 42 Char
Command Timekeeping 2 E 2 T EoiC}

Stopwatch ol HEE=ZRH HE ¢S Char
Command Stopwatch 2 E 2 HEgiCt

Alarm HQl HEEZRH HE 22 Char
Command Alarm 2 E2 FHEotct

Backlight HQl HEE=ZRH HE 22 Char
Command Backlight 2EZ FETIC

DWS System YKK Team 14
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3.24 DFD Level 3

3.24.1 DFD

Display

Display

Enable Time Keeping

- Controller Display

_’J -~
.- Disable

Display

Sound(If Alarm is On) Display
;’J Set
B Alarm
R Indicator
TrliJgger'
. - . Set Display

Alarm
Time

Aldarm
Display

Controller

Choose
Time

Display

Increase
Time

DWS System YKK Team



Ver. 5.0

Display

Enable .-~

-
-

p 'Digabie

i Stop Watch

Controller

Controller

-

“Enable

[
-

Disable-. Back Light

Controller

DWS System YKK Team 16
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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 AP2XL7F HBS DA} BHe AIZH
o Z "AI7t BH " stateZ2 FUSIH, 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

DWS System YKK Team 17



3.24.2.4 Process 2.4

Reference No.

Ver. 5.0

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

DWS 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

YKK Team 18
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3.2.5 DFD Level 4

3.25.1 DFD

Tick
S Timekeeping Mode (On)

Tick [C)
/ Timekeeping Mode (OFf)
- - - _Stopwatch Mode (On)

—_— T Show Time

Tick] Timekeeping Madel—— Controller

Tick [C]
S alarm Mode(Off)
Timekeeping MMode (On)

) Tick [C]
J S alarm Mode(Off) -
Timekesping Mode (On) =~

Alarm
Controller

Tick [C]
£ Stopwatch Mode({Off)
! Alarm Mode (On)

]
P

Stopwatch

Controller

Back Light
Controller
Tick [ Timekeeping Mode] -~ - i Tﬁck ]
o i | / Trigger “Back Light"
, fnckiD] Tick [ Time :Sltting Mode] Tick [C]

<" [ Trigger "Back Light

/Tick
/ Trigger "Change Target”

" Tick [A]
7 Timekeeping Mode [
Time Setting Mode (O

Show Time
Controller
Tick [B]

Tick [A]
/ Timekeeping Mode {On)
Time Setting Mode (Off)

Tick
/ Trigger “increase time

DWS System YKK Team 19
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Back Light
Controller

Tick [ Stopwatch Mode]

"
i .
%
s -
S
-
LY
. b

Tick [D]
{ Trigger "Back Ligh

Stopwatch
Controller

S Tiek [D]
' i “Back Light”
rigger “Back Lig Tick [A]
# Stopwatch
Step (O
swp o
<1 Tick [A]
J Stopwatch Mede (Off)
teasuring Mode {On)

-

/ Stop (On)
Stopwatch Mode (Off)
Measure Time

Stop
Measurnng Tick [E]
= 7 Stop (Of) =
Stopwatch Mode (O
Tick [B] Tick [A]
{ Stopwatch Mode (On) / Stopwatch Mode (Off)
Laptime Maode (On)

Laptime hMode (Qff)
Lap Time

YKK Team

DWS System
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Set Alarm

Tick [ B &t Alarm_]_

Indicator

4 Tk~
=<7 Alarm (On)

Alarm

Controller "=~ _Tick [ B &8 !Alarm)]
/ Alarm (O Set Alarm
S Indicator
fr f‘l \\

Tick [A]

S Tick [A] .
© 7 f Alarm Mode (On) .,
P Alarm Setting Mede (Off)

Tick
/ Trigger "Alarm increase time

'l

i ¥ _
J/ Tick [ Alarm Mode] Set Alarm
by e Time

- 4 -

/0 Tick [ Alarm Setting Mode] _—

Increase Time

—_—
Tick [B]

- P
=T e
- e

— Tick [D]
/ Trigger “Back Light” Tick

/ Trigger "Alarm Change Targ

Tick [C]

Choose Time

3.2.5.2 Data Dictionary

32 A

Input/output event Description Format/Type

ON HXMCH= 9O E 12 &H s d 1
OFF JHMCH= Q0| & 022 ¥ 430
ELSE_OR_ERROR 2E HQIX|of M 027t Lt AL B30
MODE_TK LS 2= HQIX|7t timeKeeping?! B2 E &1
MODE_AL LS 2E H X7t alarm @l B2 B 52
MODE_ST Cte 2E M QIX| 7} stopWatchQ! AL H4 &3
CHOICE_SEC IncreaseTime2| QAIZ second®! 3L  EH &0

DWS System YKK Team
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VEERES

Input/output event Description Format/Type

CHOICE_HOUR IncreaseTime2| QUXIE hour®!  H &1
R

CHOICE_MIN IncreaseTime?2| QX2 minute " &2
3L

CHOICE_YEAR IncreaseTime2| IXtZ year®l  H &3
R

CHOICE_DAY IncreaseTime2| QIXIZ day?! = dE55
AR

CHOICE_MON IncreaseTime2| CIXI2 month 4= &4
ol B2

e SA0M ‘= ' & 2|O| A g

D SA0lAM 3+ & 20| e g

D32 &=

Input/output event Description Format/Type
i 2olA ‘0 & 2/| T
F SAM T & 20| Al g
G SA0lH & & oo S
A SAHOIA 2+ & 20| Ry
8 AN Al & 2] AESCS
SLEEP_TWO_SEC Snlleep()9| QIXtZ, CHEk 2XE o H 12

Time Keeping/ MY B

year 7|2 AlZtoilM i  o|O| A int
month 7|2 AlZtollM & ' 2|0 Y int
day 7|2 AlZtoilM & of) A int
hour 7|2 AlZtollM ‘Al * 2|0 A int
min 7|12 AlZtollM ‘&2 * 20| MY int
sec 7|2 AlZtolM = o|O] Y int
isTimeKeep A2t 2 Al 00| BHZE R5tAH AT int

St 10| HAFSHAH st= S

=L

DWS System YKK Team 22
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Time Keeping/ <Y H=

ms L MH=E 9|O| MY int
DayOfWeek 29 o|0|st= X} HiE YA char[]
al_hour AlarmOj| A A& oF 2EF A[Z extern MG B
al_min AlarmOf| M H&oE L2 2 extern M EH
alarm_indicator ,‘é\da__rlmollkl A%t indicator 2  extern MY B4

Time Keeping/X| & ==

button He HHES NSt B char

isLightOn ackLight?t X U=X| LIEHY  Int
= &34

sleepCount backLight?t #AX|= A|Zhe A&t int
st7| 22 M

choice 32 &0 AT Int
CHOICE XXE MZ3t= Ha

blink 2 5y int

totalDay 2019112 7|E22 2 At int

k totalDayE A ttst7| @5 LAl int

A

T

Alarm/7 & 14~

Input/output event Description Format/Type
al_hour Ao LB AIZE MY B int
al_min 280 gE 2 HY == int
alarm_indicator 483t indicator E2{1 MY B int
ms timeKeepingOfl Al 2785t L2[M| extern WY B
ZiE Mot
isTimeKeep timeKeepingOflA| 283t E2f0 extern Y B
HoYH=
hour timeKeepingOl Al 2783t A|Zt  extern Y B
Y=
min timeKeepingOflAl 278t 2 & extern Y B
A
[ulis

DWS System YKK Team 23
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Alarm/X| S H==

char

Int

Int

button 2= HES HESH= B
isLightOn backLightZt HM JA=X| LtEFLY
= =d1
sleepCount backLight?t X[ = A|ZtE A&t int
57| flek B
choice 32 &==0M Meist
CHOICE XXE XM¥dt=
blink 2y 5o

stopwatch/Z & H ==

Input/output event Description

al_hour AlarmOj| A A& E 22 AZE

al_min AlarmOf| A H&oE L2 2

alarm_indicator Alarm0i| A H&E3t indicator &
Gl

ms timeKeepingOfl A 273 22| A
HE Mojba

isTimeKeep timeKeepingOflA| &%t E2i1
O B A
=T

hour timeKeeping®| A &3t A|7H
A=

min timeKeepingOflAf &8st £ A

H =
t tch/X| < H=

stopwatc =

Input/output event Description

start Al&SH= AlE

end Edst= AIE

isNew AE Al&SH=X| 2olst= Eaf
=,

isOn AR QX 2 oE E2{0

isReset A ERIA| 2|4 2 o ma i 5)

length HMELY HIE ALEE

laptimes RMEFY HIE. 2F 2 50

DWS System YKK Team

int

Format/Type

extern M9 B

ra

192

rE
PP

extern

extern M9 H
extern M9 B
extern ™9 Bl
extern H 9 Bl
extern 89 Bl
Format/Type
clock_t

clock_t

int

int

int

int

double[]

Ver. 5.0
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stopwatch/A| S H

Input/output event Description Format/Type

previousTime Ol AlZE 7| =& B double
button = HES NTSt= B char
isLightOn backLight7t HAM U=X| LIEFL]  Int
= E33
sleepCount backLight”t {X|= A|ZtE At int
St7| S8k H

Main/Z80 g Ha=

Input/output event Description Format/Type
al_hour AlarmOi| A H7oE YEF AlZH extern M9 B
al_min AlarmOf| M M-t L2t 2 extern M9 B
alarm_indicator AlarmO| A 273t indicator &  extern T B
2
ms timeKeepingOl Al 2783 L2|M| extern WY Bl
= O
isTimeKeep timeKeepingO|A{ &8st Z21 extern ©Y B
oyt
hour timeKeepingOll A 2733 A|ZH extern Y B
o=
min timeKeepingOlAl 2783t 2 &  extern ¥ B
A
=T

Main/A| S B

button g= HES NYot= B char

isLightOn backLight7t X JA=X| LIEtL  Int
= #a2{3

sleepCount backLight”t #HAX|&= A|Zte ALt int
Sto| Sl B

retMode 2C MoXg o ghete= 2|8 Int

DWS System YKK Team 25
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3.2.6 Overall DFD

Bution A& Input

uton put-
Valug

26

Cisplay
Enable < .
kT
- ..ﬂ-q...ﬁk.- = Cinglay
Trigoer =
Trigoer Display
_Trigger
T EBisplay
Enable A
‘\ __\
L Sounddf Alarm is SR
Disable
._._ .\ [=TTT=YFe
(=TT
@©
sl k
B ~
~
>
CHeplay

spslay

Eralle

[=TPEN- Y

Trigae
e Cisplay

Display

DWS System



3.3 Structured Design

3.3.1 Transform Analysis

Button A nput i 5
> {0 Enable
A

Button B lput >
= futton §
fution ¢ } !
Button € gt — : - \
o ; )
e 0 *
Button D Input J: "
i Disable

Button Input
Value

3.3.2 Structured Charts(Basic)

Button Input Value Controller

Information

Determine Button input
Value )

Pl ? \

Enable

Enable Disable
Disable

Enable ?

Disable

Button input Value
Interface

Alarm

Time keeping
Controller

Enable
Disable ,/~" - " =
= __—/Trigger

Set Time

Controller

. ;Trigg'e'rr ~Trigger

Increase

Show Time :
Time

rigger  Trigger

Set Alarm

Indicator

DWS System YKK Team

/‘ .\ T@%r

Trigger

Set Alarm Choose
Time Time Time
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Sizplay

Sisptay

Sizplay

~_Enable ?

Disable

Backlight
Controller

@_Trigger

Stop Watch
Controller

Enable
Disable

Measure
Time Measuring

Increase

27
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3.3.3 Structured Charts(Advanced)

Button Input Value Controller
Information

Determine Button input
Value

Enable ? e Epable?
Enable

] Disable
Button input Value Disable s ‘ Enable ? ’
Interface Disable

Backlight
Controller

Alarm
Controller

Time keeping Stop Watch

Controller
Enable ~__Enable Trigger
Disable’ Disable.\, ~— ‘\’ =i

Measure Stop
Time Measuring

Controller

Enable
Di_sqb|e P o

Set Time

Triééer B

Trigger

Increase
Time

Choose

Lap Time
Time

Show Time
rigger  Trigger Trigger

Set Alarm Set Alarm Choose Increase
Indicator Time Time Time

DWS System YKK Team 28



