Ver. Identifier

Software Requirement Analysis

for Digital Watch System

Project Team

Date
2019-10-28

Team Information

201011359
201614156
201714167
201714169

ot

B 02 oM mo
of ret ret of
of 4o

[n"]
—

[HAE YE] 00O Team



1

1.1

1.2

1.3

14

1.5

2.1

2.2

2.3

24

2.5

3

3.1

3.1.1

3.1.2

3.13

3.2

3.2.1
3.2.11

3.2.1.2 Process Specification

Overall Description

Structured Analysis

Table of Contents

Introduction

Purpose

Scope

Definition, acronyms, and abbreviations

Reference

Overview

Product Perspective

Product functions

User characteristics

Constraints

Assumptions and dependencies

System Context Diagram

Basic System Context Diagram

El

|7t 82lx[0] RAX|

Event List

The System Context Diagram

Data Flow Diagram

DFD level 0

DFD

3.2.1.2.1 Process 1

El

|7t 82lx[of

3.2.1.2.2

7t Bolx|of 2

3.2.1.2.3 Process #

3.2.1.

=)

| M2 7 HOlE|of 3

Data Dictionary

3
E =) 000 Team

Ver. Identifier

6

L ct.

6

7

L ct.

pSLIct



3.2.2 DFD Level #

Ver. Identifier

3.22.1 DFD

3.2.2.2 Process Specification

3.2.2.2.1 Process #.1

32222

3.2.2.2.3 Process #.#

3.2.2.3 Data Dictionary

3.23 Overall DFD

8

8

9

F! MZu|7t Felx|of AX| gkELCt.

F! MZu|7t Felx|of AX| gkEL|Ct.

RF! MZL|7L FolE|of AX| YSLCt

10

3.2.24 State Transition Diagram (Name of Controlle __ 27! MZ |7} Ho|x|of AX| t&L|Ct
10

00O Team 3



Ver. Identifier

Introduction

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

2.1 Product Perspective
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2.2 Product functions
2.2.1 Date-Time
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2.2.3 Backlight

2.2.4 Alarm
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3 Structured Analysis
3.1  System Context Diagram

3.1.1 Event List

InPUt/OUtPUt o

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 Control Backlight

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

Display —] Screen
S

Button

Alarm
Alarm Bell

[HAE ™) 000 Team 6



3.2

Data Flow Diagram

3.2.1 DFD level 0

3.21.1 DFD
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Backlight Control Backlight
AButton Input /
| Button A DWS '
| Button B B Button Input Controller Display
CButton Iny 0 Screen
| Button C
| Button D D Button Input Alarm
Current Stopwatch Time Input - Alarm Bell
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 Contral, Display, Alarm
Process Description It obtains Button Information and make orders (Backlight Control,
Display, Alarm).
00O Team 7
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3.2.1.3 Data Dictionary

Input/Output 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

3.2.2.1 DFD
Time
A Button Input T Backlight
Set Time Backlight Control &
B Button Input
\ Alarm Tlme _
Input —\ ﬁ'ﬁ'i//v Screen
Control Main Control

1 — ButtonData —

CButton Input

D Button Input

Pause Time

A Alarm Rlnglng/

/ Alarm

Eﬂck Lap Ti /

& Alarm Bell

e
1H
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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
Qutput 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).

00O Team




3.2.2.3 Data Dictionary
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Data Store Description Format

Time Obtain Time information Int

SetTime Obtain Set Time information and interact with main Int
control

Alarm Time Obtain Alarm Time information and interact with main | Int
control

Button Data Data about buttons (A,B,C,D) Structure

Alarm Ringing Obtain Alarm Ringing and interact with main control Int

Lap Time Obtain Lap Time information and interact with main Int
control

Pause Time Obtain Pause Time information and interact with main | Int
control

3.2.3 DFD Level 2

3.2.3.1 DFD

Button A
Interface
1.1

Button B
Interface
1.2

Button C
Interface
1:3

Button D

Interface
14

Time
Button A
data Set time
Button B Alarm time
data v

» Button data

Button C Alarm Ringing,
data
Lap Time &
Button D
data
Pause Time »
00O Team

Main
Control

Display
Interface
2.2
Display
command

Backlight

Backlight
Interface >
2.1 23

Backlight

Control
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i Alarm bell
command
Alarm
Bell
Interface
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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.

00O Team
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Reference No

14

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 1.5

Name 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 give Printing Data to Color/Black & & Ink/Paper Detection.

Reference No 2.1

Name Main Control

Input Time, Set Time, Alarm time, Button data, Alarm ringing, Lap Time, Pause
time

Output Display command, Backlight command, Alarm bell command

Process Description

Obtain Button Data, interact with Data Stores (Time, Set Time, Alarm
time, Alarm ringing, Lap Time, Pause time) and give Display command,

Backlight command, Alarm bell command to each interfaces.

00O Team
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Reference No

2.2

Name Display Interface
Input Display command
Output Display

Process Description

Get display command and display to screen.

Reference No

2.3

Name Backlight Interface
Input Backlight command
Output Backlight control

Process Description

Get backlight command and give order to backlight.

Reference No

2.4

Name Alarm Bell Interface
Input Alarm bell command
Output Alarm

Process Description

Get alarm bell command and give order to alarm.

00O Team
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3.24 DFD Level3

3.24.1 DFD

Backlight OFF

Time

= 214

Backlight
Controller
2.1.1

P T Trigger

Button data Backlight ON

Tick 215

Alarm Ringing Enable

i Alarm Bell OFF
Controller ===
212 g Disable 2.1.6
Alarm time Tick
" Trigger .

Alarm Bell ON

20
# Time Keeping

Time Enable / 218

Dlsa ble
'/ Time Setting
2.1.9

Button data
/ Disable

/Ehable /

Target Change
2.1.10

Set time
A3

\\ Mode
Controller

" rigge

Alarm Ringing r

\‘\.]_'rigger

Increase

Display Command
Backlight Command

Display Command
Backlight Command

Alarm Bell Command

Alarm Bell Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

ptme ) ik, 2112
S nable
Alarm time /,’/ stablé“ Alarm Mode
| N PARE
. i?ij!a ble
Pause Time v Disable", & Alarm Setting
2.1.14
213 000 Team

Display Command
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Alarm On

/ Indicator OFF i
Enable / / 2115 Display Command

Time

Alarm On

A Indicator ON Display Command
Sebaold 7 2.1.16 Play
/ /7 /Disable

Button data

— N\ YA Stopwatch
Set time N Sl ) 2117 Display Command
Mode 1 Start & Continue
Alarm Ringing Cogt.lrogller e 2.1.18 Display Command
Lap Time .
Display Command
Alarm time )/

Display Command

Pause Time s Trigger.“"x, ap Time &
e Continue Dicolav C 1
5121 isplay Comman

3.2.4.2 Process Specification

Reference No 211
Name Backlight Controller
Input Button Data, Time
Output Enable, Disable, Trigger, Tick
Process Description Obtain Button Data and Time
Enable/disable Backlight Off and trigger Backlight On.

00O Team 15
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Reference No

Name Alarm Bell Controller
Input Button Data, Time, Alarm Time
Output Enable, Disable, Trigger, Tick, Alarm Ringing Data

Process Description

Obtain Button Data, Time and Alarm Time
Enable/disable Alarm bell Off and trigger Alarm bell On
Store Alarm Ringing Data to Alarm Ringing Data Store

Reference No

213

Name Mode Controller

Input Button Data, Time, Alarm Ringing, Alarm Time, Lap Time, Pause Time, Set
Time

Output Enable, Disable, Trigger, Tick, Alarm Time Data, Lap Time Data, Pause

Time Data, Set Time Data

Process Description

Obtain Button Data, Time, Alarm Ringing, Alarm Time, Lap Time,
Pause Time, Set Time

Enable/disable Timekeeping, Time Setting, Alarm Mode, Alarm
Setting, Alarm On Indicator (On), Alarm On Indicator (Off) and
trigger Blink, Target Change, Increase, Pause, Reset, Lap Time.
Store data to Data Stores (Alarm Time, Lap Time, Pause Time,
Set Time).

Reference No 214

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

00O Team
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Reference No 2.15

Name Backlight On

Input Trigger

Output Display Command, Backlight Command

Process Description

Get Trigger as input
Give Display command to screen
Give Backlight command to Backlight

Reference No 216

Name Backlight Off

Input Enable, Disable
Output Alarm Bell Command

Process Description

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

Reference No 2.1.7

Name Backlight On

Input Trigger

Output Alarm Bell Command

Process Description

Get Trigger as input
Give Alarm Bell command to Alarm

00O Team
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Reference No 218

Name Timekeeping Mode
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Reference No 2.19

Name Time Setting Mode
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Reference No 2.1.10

Name Blink

Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen

00O Team
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Reference No 2111

Name Target Change
Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen

Reference No 2.1.12

Name Increase

Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen

Reference No 2.1.13

Name Alarm Mode
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

00O Team
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Reference No 2.1.14

Name Alarm Setting Mode
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Reference No

2.1.15

Name Alarm On Indicator (Off)
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Reference No

2.1.16

Name Alarm On Indicator (On)
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

00O Team
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Reference No 2.1.17

Name Stopwatch

Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Reference No

2.1.18

Name Start and Continue
Input Enable, Disable
Output Display Command

Process Description

Get Enable and Disable as inputs
Give Display command to screen

Reference No 2.1.19

Name Pause

Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen

00O Team
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Reference No 2.1.20

Name Reset

Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen

Reference No 2121

Name Lap Time and Continue
Input Trigger

Output Display Command

Process Description

Get Trigger as input
Give Display Command to Screen

00O Team
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3.2.5 DFD Level 4

3.2.5.1 STD for Controller 2.1.1

Tick[btn=="B" && !Aring
/Disable "Backlight OFF",
Enable "Backlight ON"

Backlight ON

. Backlight OFF
Enable "Backlight OFF”

Tick[set time == set time+(sec*2)]
/Disable “Backlight ON",
Enable “Backlight OFF”

btn : button
Aring : Alarm Ringing
Set time : time which was set before

3.2.5.2 STD for Controller 2.1.2

Tick[ATime == set Time]
/Disable "Alarm Bell Ring OFF",
trigger "Alarm Bell Ring ON"

Alarm Bell Ring ON

. Alarm Bell Ring OFF
Enable “Alarm Bell Ring

OFF” X .
Tick[!Aring &&
(btn=="A"|| btn =="B'

|| btn == 'C' || btn == 'D")]
/Enable “Alarm Bell Ring OFF"

ATime : Alarm Time
Aring : Alarm Ringing
btn : button

=) 000 Team 23
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3.2.5.3 STD for Controller 2.1.3

ick [1Aring] / Enable “Timekeeping
Mode"
Tick [IAring && btn=='C] /Disable
"Alarm Mode”, Enable *Stopwatch

Tick [lAring && btn=='C'] / / Disable "Timekeeping Mods,
Mode"

Trigger "Alarm Mode”

Tick [lAring &8 btn=="C7 / Disable

*Stapwatch Mode”, Enable "Timekeeping
Mode"

Timekeeping Stopwatch
Tick [lAring &6

Mode
Tick [Aring &8 bin: / Disable “T\'mekeemg

Tick [lAring &8&
=n btn=="87/
"I “Time Setting”
Disable "Alarm Mode' gdecl:gﬁ.gfnable m g
“Alarm On IndicatopOn)”

Disable
‘frimekeeping

“Stopwatch
Mode", Enable
- “Start & Continug”
SEttlng Tick [1Aring && bin: g
Alarm On

Tick [1Aring & / Disable "Time Setting” Start & Continue
i i i b (% Enable “Timekeeping
Indicator ON iRl e Mode:
/Disable “alarm ~ Change”

Tick [1Aring &8 Tick [IAring &a
Setting”, Enable btn=="A"] / Disable 7
] “Alarm Mode" Change & Start & Continue”,
On Indicato§Off)” :

" Trigger “Lap Time*
Blink
Alarm On

Tick [1Aring && Trigger “Target Change &
- Change & bin=="21 Blink”
Indicator OFF Blink /Trigger “Increase*

Tick [1Aring && btn=="87,/ Tick [1Aring &8 N

Disable "Alarm On btn / Trigger Target Change &
Indicator(Off)", Enable "Alarm  /Trigger “Increa; Blink

On Indicator(On)”

Lap Time &
- Tick [1Aring 8:&
Increase Continue btn==AT/
Trigger “Reset”

Tick [lAring && btn=="A1/
Increase iger Lo Time &

Trigger "Lap Time & Continue”

Aring == Whether Alarm is ringing or not.(True/False)
Btn == Which Button the data is

3.2.6 Overall DFD

3.2.6.1 Overall DFD 1

Backlight Command

play Command
Button A Inpu A

Interface Time
Button A Backlight

. Controller
Set time 211 Disable Backlight Command
~._Trigger  Display Command
Button B g
Interface By Alarm time
12

/
Button data ’
Button C

Interface

L Alarm Bell —
13 Alarm Ringing ~— Controller &

2.1.2

Lap Time
Button D

Button D Inpuy D data
—_—

ON
217

Interface Pause Time

1.4
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3.2.6.2 Overall DFD 2

Button A
Interface
1.1
Button A
data
Button B
Button B Inpu teifics Button B

12 data

Button C
Interface

13 Button C

data

Button D
Button D data
Interface
14
3.2.6.3 Overall DFD 3
Button A
Interface
11
Button A
data
Button B
Button B |
uton B npy Interface Button B
1.2 data
Button
Kind
1.5
Button C
Interface Button C
13 data
Button D
Button D data

Interface
14
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Time Keeping
Time 218
Time Setting
Button data 2.1.9
Set time

Mode

»  Alarm Ringing Controller

Lap Time

Alarm time '/

LEERSY Alarm Setting
2.1.14

Pause Time v

Alarm On
Indicator OFF

Time 2.1.15

Alarm On
Indicator ON

Button data 2116

Set time

Mode
Controller

» Alarm Ringing 213

Lap Time 4
Alarm time \rigger Reset
b 2.1.20
Pause Time v

Tngge;\, Lap Time &
Continue
2.1.21

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command

Display Command
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