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Introduction

1.1 Purpose
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1.3 Definition, acronyms, and abbreviations
14  Reference
1.5 Overview

Overall Description
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Product Perspective
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Product functions
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2.2.3 Backlight
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2.2.4 Alarm

2.3
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User characteristics
Constraints
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Assumptions and dependencies
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3 Structured Analysis
3.1 System Context Diagram

3.1.1 Event List

InPUtIOUtPUt -

A Button Input Detects whether A button is clicked or not
B Button Input Detects whether B button is clicked or not
C Button Input Detects whether C button is clicked or not
D Button Input Detects whether D button is clicked or not
Backlight Control Make Backlight Enable/Disable

Display Display command to Screen

Alarm Make Alarm Bell ring

3.1.2 The System Context Diagram

Backlight
Backlight Control g
A Button Input 5
B Button Input DISplay Screen
C Button Input
D Button Input
Button /
Alarm
Alarm Bell
[HAE Q&) 000 Team 6
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32 Data Flow Diagram
3.2.1 DFD level 0

3.2.1.1 DFD

- Displ
Button B |> Bouoniput ] Controller I|_ S FE""_ . Sereen

€ Button Input———— 3 0 .

. 3
Button C |'_ _— \\ /.

ey Backlight Control Backlight
__ AButtonlnput / \ —
Button A —_— ; DWs Y

. Button D b D Buttonnpust ~— T Alarm

-
.

ansananunsEnnssan

Tick 4 Alarm Bell
Clock
3.2.1.2 Process Specification
Reference No 0
Name DWS Controller 0
Input A Button Input, B Button Input, C Button Input, D Button Input, Tick
Output Backlight Control, Display, Alarm
Process Description It obtains Button Information and make orders (Backlight Control,
Display, Alarm).
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3.2.1.3 Data Dictionary
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Input/Qutput Event Description Format
AButton Input Detects whether A button is clicked or not Char

B Button Input Detects whether B button is clicked or not Char

C Button Input Detects whether C button is clicked or not Char

D Button Input Detects whether D button is clicked or not Char
Backlight Control Make Backlight enable/disable Boolean
Display Display

Alarm Make Alarm Bell ring

3.2.2 DFD Level 1

3.22.1 DFD

A Buton Input

‘CButton Input

D Button Inps

Time

Set Time

7Data— Backlight

Backlight Contr:
Stopwatch
Data
Displ
—x Backlight & \ Py ——)  Screen
—  Button Data — | Screen & Alarm

oY S

ik

Bell Control
2

Target Data
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3.2.2.2 Process Specification
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Reference No

Name

Input Control

Input

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

Output

Button Data

Process Description

Obtain A Button Input, B Button Input, C Button Input, D Button
Input and store Button Data.

Reference No

Name

Screen & Backlight & Alarm Bell Control

Input

Button Data

Output

Backlight Control, Display, Alarm

Process Description

Obtain Button Data and command orders (Backlight Control,

Display, Alarm).
3.2.2.3 Data Dictionary
Dat= Store Deescription Format
Tirme Obtain Time information by tick Int
Set Time Data Obtain Set Time information and interact with main control Int
Alzrm Data Obtain Alarm Time information, Alarm Ringing and interact Struct
with main control
Target Data Data about target while setting. (ex: Hour, Minute, Second) Int
Button Datz D=ta zbout bumans (4,B,CD) Char
Stopwatch Data Data abowt Stopwatch Int
(0]
[HIAE Q3 000 Team 9




L
>
[m

Ver. Identifier

3.2.3 DFD Level 2

3.2.3.1 DFD

Set time @~ Backlight Backlight
Data Control Interface

22 24

Button A
Interface AN

1.1
Stopwatch Data
Button A Libdd B

Button B Target Data

Interface
1.2

Display
commana

Button Display
Kind —+Button Data —# Control Interface

1.5 2.
Button C L

Interface
1.3

Button D
data ; Interface

Button D
Interface

1.4
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3.2.3.2 Process Specification
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Reference No

11

Name Button A Interface
Input Button A Input
Output Button A Data

Process Description

Obtain Button A Input and give Button A Data to Button Kind.

Reference No

1.2

Name Button B Interface
Input Button B Input
Output Button B Data

Process Description

Obtain Button B Input and give Button B Data to Button Kind.

Reference No

13

Name Button C Interface
Input Button C Input
Output Button C Data

Process Description

Obtain Button C Input and give Button C Data to Button Kind.

1=
|>
[m

e
Ji

OO0 Team

11




Ver. Identifier

Reference No

1.4

Name Button D Interface
Input Button D Input
Output Button D Data

Process Description

Obtain Button D Input and give Button D Data to Button Kind.

Reference No 15

Mame Button Kind

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

Output Button Data

Process Description Obtain Button A Data, Button B Data, Button C Data, Button D Data
and prioritize button data and send data to Button Data.

Reference No 2.1

Name Main Control

Input Time, Sat Time Data, Target Data, Button data, Alarm Data, Tick

Output Display command, Button Data, Alarm Data

Process Description Obtain Button Data, interact with Data Stores (Time, Set Time, Target
Data, Alarm data) and give Button Data, Alarm Data to each interface.

000 Team
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Reference No 2.2

Name Backlight Control

Input Button Data, Alarm Data
Output Backlight Command

Process Description

Get Button Data, Alarm Data from main control if condition is

Reference Mo 2.3

Mame Alarm Control

Input Button Data, Alarm Data
Output Alarm Command

Process Description

Get Button Data, Alarm Data from main control if condition is

Reference No 24

Mame Backlight Interface
Input Backlight Command
Output Backlight

Process Description

Enable and disable screen backlight mode on and off.

000 Team
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Reference No 2.5

Name Display Interface
Input Display command
Output Display

Process Description

Get display command and display data to screen.

Reference No 26

MName Alarm Interface
Input Alarm command
Output Alarm

Process Description

Get alarm command and give order to alarm.

000 Team
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3.2.4 DFD Level3

3.2.4.1 DFD

Display Command

Enable . .
glat?“ D;t? it Backlight Command
e e Backlight D_'_Sabl_e_-
Controller R
221

! Display Command

éﬁck Backlight Command
Alarm Data
Button Data T - Enable

Alarm Bell OFF Alarm Bell Command

Controller

Dieabia™ 232

2.3.1

“-.:"~-.j§nable

Disable - Alarm Bell ON Alarm Bell Command

Display Command
Target Data

Display Command
Time

Target Change

2.1.4 Display Cemmand

Stopwatch Data

-

Button data

DTspIa:.r Command
Display Command
Set time
Data

i W

RN Display Command
N
Alarm Data "\D",‘abrﬁ, .!Elnable
BERN*"  Alarm Mode
LN
", Enabl® 2.1.8 Display Command
Disablé,

Alarm Setting

219 Display Command
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Target Data

Time

Stopwatch Data

Button data

Controller
211
set time f /
'l
_Data Y
Alarm Data
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Indicator OM

Trigger 2.1.10

v

Display Command

Alarm On
L Indicator OFF
Tl‘igg?F 2.1.11

Stopwatch Mode

Display Command

2112

Display Command

Display Command

gger

\ ",

Display Command

N

"x‘ “Trigger
A Lap Time ON

Display Command

Trigger"-\\

Display Command

Display Command
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3.2.4.2 Process Specification
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Reference No 221

Name Backlight Controller

Input Button Data, Alarm Data, Tick
Cutput Enable, Disable

Process Description

Obtain Button Data and Alarm Data

Enable/disable Backlight Off and Backlight On.

Reference No 222

Name Backlight Off

Input Enable, Disable

Output Display Command, Backlight Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen
Give Backlight command to Backlight
Make screen in backlight off state

Reference Mo 223

MName Backlight On

Input Enable, Disable

Output Display Command, Backlight Command

Process Description

Get Enable, Disable as input

Give Display command to screen
Give Backlight command to Backlight
Make screen in backlight on state

=] 000 Team

17




Ver. Identifier

Reference No 2.3.1

Name Alarm Controller

Input Button Data, Alarm Data, Tick
Output Enable, Disable

Process Description

Obtain Button Data and Alarm Data

Enable/disable Alarm Bell OFF and Alarm Bell ON.

Reference No 232

MName Alarm Bell Off

Input Enahble, Disable
Output Alarm Bell Command

Process Description

Get Enable and Disable as inputs
Give Alarm Bell command to Alarm

Make watch alarm not ring
Reference No 233
MName Alarm Bell On
Input Enable, Disable
Output Alarm Bell Command

Process Description

Get Enable and Disable as inputs
Give Alarm Bell command to Alarm
Make watch alarm ring
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Reference Mo 211

MName Main Controller

Input Button Data, Time, Alarm Data, Set Time, Target Data, Tick
Output Enable, Disable, Trigger

Process Description

Obtain Button Data, Time, Alarm data, Set Time Data, Target Data
Enable/disable Timekeeping Mode, Time Satting, Alarm Mode,
Alarm Setting, Stopwatch Mode, Stopwatch Run and trigger Target
Change, Retum, Increase, Target Reset, Alarm On Indicator ON/OFF,
Pause, Reset, Lap Time ON/OFF.

Store data to Data Stores (Alarm Time, Set Time, Target Data).

Reference No 212

Name Timekeeping Mode
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen
Basic Mode of the watch
Shows set time

Reference No 213

Name Time Setting
Input Enable, Disable
Output Display Command

Pracess Description

Get Enable and Disable as inputs
Give Display command to screen
Cansettime

000 Team
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Reference No 2.14

Name Target Change
Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen
Change Target while setting (e Hour == Minute)

Reference No 215

Name Returm

Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen
Finish Setting and go back to the recent state

Reference No 216

MName Increase

Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen
Increase current target value by 1 while setting

000 Team
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Reference No 217

MName Target Reset
Input Trigger

Output Display Command

Process Description

Get Trigger as input

Give Display command to screen

Reset the data while setting

If target value = target limit, reset current target value

Reference No 218

Mame Alarm Mode
Input Enable, Disable
Cutput Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Reference No 2.19

Name Alarm Setting
Input Enable, Disable
Cutput Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen
Can set Alarm in this mode

000 Team
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Reference No 2.1.10

MName Alarm On Indicator OM
Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display command to screen
IWake Alarm On Indicator OM

Reference No 2111

Name Alarm On Indicator OFF
Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display command to screen
Make Alarm On Indicator OFF

Reference No 2.1.12

Name Stopwatch Mode
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

000 Team
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Reference No 2113

Name Stopwatch Run
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Make stopwatch run
Reference Mo 2.1.14
Name Pause
Input Trigger
Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen
Make stopwatch pause while running

Reference No 2.1.15

MName Reset

Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen
Reset time in stopwatch mode

000 Team
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Reference No 2.1.16

MName Lap Time ON
Input Trigger

Output Display Command

Process Description

Get Trigger as input

Give Display Command to Screen
Reference No 2117
Name Lap Time OFF
Input Trigger
Cutput Display Command

Process Description

Get Trigger as input
Give Display Command to Screen

000 Team
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3.2.5 DFD Level 4

3.2.5.1 STD for Controller 2.2.1

Tick{btn=="B" && lArin
/Disable “Backlight OFF",
Enable "Backlight ON"

Backlight ON

. Backlight OFF
Enable "Backlight OFF"

Tick[2*sec]
/Disable "Backlight ON",
Enable “Backlight OFF"

btn : button
Aring : Alarm Ringing

3.2.5.2 STD for Controller 2.3.1

Tick[ATime]
/Disable "Alarm Bell Ring OFF",
Enable "Alarm Bell Ring ON"

Alarm Bell Ring ON

. Alarm Bell Ring OFF
Enable "Alarm Bell Ring
OFF”

Tick[Aring &8&

btn==4A"|| btn ==B'

I btn == C [ btn == D]
/Disable "Alarm Bell Ring OFF",
Enable "Alarm Bell Ring OFF"

ATime : Alarm Time
Anng : Alarm Ringing
btn : button

000 Team 25
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3.2.5.3 STD for Controller 2.1.1

ick [lAring) / Enable “Timekeeping
Mods

Tick [VAring && htn=="C] /Disable Tick [Wring && btn=="C1/ / Disable “Tinekesping Modg, Tick [Vring && btn=="C] / Disable
“Alarm Mode”, Enable “Stoguatch Erable “Alam Made” “Stapwaich Mede', Enable ‘Tenskeeping
hode” ade”
Alarm Timekeeping Stopwatch

Mode Mode Mode
St atct
Alarm Time Setting OE‘:‘: o

Setting

Alarm On

Indicator ON
Increase

Lap Time On

Alarm On Target
Indicator OFF Reset

Target
Change

Aring == Whether Alarm is ringing or not.

Btn == Which Button the data is
25,
ick Mring] ¢ Enable “Tenekeeping
Mo
Tiek [Urineg &8 itn=="C] /Disaisle Tick [Wring B8 htn=="C] / Dmable “Tenekeeging Mode, Tick [Yhring & btn=="C7] / Disable
“parm Fiode”, Enabile “Stopwatch Enabls “Alamm Mode” e

“Stapwatch Mede', Enabile “Tinekeeping
Made”

Made’
Alarm Timekeeping Stopwatch
Mode Mode Mode

Tick [lAring 2.8 Tick [lAring &8
bin==4]1/ btn==247 / Disable
Disable ime Setting”,
“Timekesping Enable

Mode”, Enable “Timekeeping
“Time Setting” MMods"

Time Setting

Tick [!Aring 28 btn=="8'

& Tialie ~Turt) -
Trigas “incranse” Tick [Asing @8 | | Tick [aring] &t/ ‘T';i‘;gﬂffgmf? !
ick faring) &/ Smes WAL || ThagerTRetum’
- Er . walue==TLimi T'k!A'g
Trigger “Return rigger mJ h;c:.l_[_él-;l.,r
ﬁ:g’ger “Target
Increase Target Change
Reset
Aring == Whether Alarm is ringing or not.
Btn == Button data
Tvalug == Target value
TLimit == Whether Target value is equal to limit value
000 Team 26
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Tick [\Aring] / Enable
“Timekeeping Mode”
Tick [lAnng && bin=="C]/ Disable

Tick [lAring &8 btn=="C] Tick [lAring &8 btn=="C"] / / Disable
J/Disable Mode®, Enable "'I'irneﬁ:ﬁ?ng Mode, Enable “alarm Mode” “Stopwate Mad\é\:‘:mEnabIE
3 . . “Timekesping Made" =
Timekeeping [meesping Wage Stopwatch
Mode Mode

Tick ['Aring &8

btn=="4] / Cisable
Tick [1Anng S8 Tick [lAnng 8 “Alarm Setting”,
bin=="8/ btn=="87/ Enable "Alarm Mode®
Trigger Alarm C Trigger “Alarm COn ELB
Inchcator ON” Indicator OFF btn==A7/

Var Dizable “Alarm : +
Tick [aging] 7 DisePle e Alarm Setting

Trigger - oo
Return” Alarm Setting

Tick [!Aring Tick

Tick [tAring] / .
ot Tk g e bnesbia P\ fema
bin==% a8 Tualue==TLimit] “Target e

J rigger Changs"

Tualue!=TLimit] /
ngger “Increa

“Target Reset”

Tick [tAri
Alarm On Alarm On ﬂlﬂl‘: Tr.!ggar -|T’|Fk [!Aiggt” )
Indicator et i rigger “Return
Indicator OFF Target Target
Reset Change

ing == Whether Alarm is ringing or not.
Etn == Which Button the data is
value == Target value
TLimit == Whether Target value is equal to limit value

qg:
=,

ick [Aging] / Enabile “Tenekeeping
Mode
Tick: [VAring &i& btn=="C / Disable

Tick [Wring && btn=="C1 /Disable Tick [Wring & bin=="C]/ f Disable “Tenekeepmg Modg,
*Alarn, Miode”, Enable "Stepeateh Enable “Alamn Maode” “Stapwatch Made®, Enabile “Tenekeaping
Made” acle”
Alarm Timekeeping Stopwatch
Mode Mode
Tick ['Aning

28 bin=="8]

Tick [lAring &
gn==A1/ Stopwatch Run
Tngger “Lap
Time Cn” Tiek i
- [« EE
. Tick [lAnng B8 bino iy
Tick [tAring EE{%@; a8 %1::'5] P ]
Lap Time RSN [ inable Disable “Stop
/ Tngger “Lap “Stopwatch unf’\‘\' watch Rurr,
Time Cff* Run’. Trigger Trigger “Resst”
“Pause”
Tick [!Aring 818 m::'ﬁ']
/ Trigger “Lap Time On” Pause
Aring == Whether Alarm is ringing or not.
Btn == Which Button the data is
27
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3.2.6 Overall DFD

3.2.6.1 Overall DFD

Button
A data

Time

Button
8 data «
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