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Introduction
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IDE: Eclipse, Text editor
Compiler: GCC (MinGW, Cygwin)

Definition, acronyms, and abbreviations

SW: Software
HW: Hardware
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Product functions
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AlarmO| M™E|™, Alarm indicator?} 7{IC}
s AlZHO| A2[(beep )2 YHELL
tate sx7k S2ICt

L0l 22 M A,B, C,D & OfF HES FE2H A2[7t HZTICL
User characteristics

Constraints

JRe| B7|H2 g-golct.
X7| AlZH2 20194 012 01Y 00A| 008 00Z0|LCt.
2019-1-1 26 20994 77tX| EA|7t 7ts St}

S 7L W A, 22 BHEA] 28O BHCt

Assumptions and dependencies

HEQS F|HE Yoz Ui
HE0| 012 ) YEIYUS W, SHLE D>C>B>A OlLh



3 Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

Button

3.1.2 Event List
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P Screen
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Input / Output Description
Event

Button A Input AHEES 28 2=Cf
Button B Input BHES Y3 =Lt
Button C Input CHEE g8 2=Ct
Button D Input DHE=ES &8 &=Lrt
Display AA L] 2tEHO| EF UES EAITHC
Sound AlAlel &S S2I0

3.1.3 The System Context Diagram
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3.2 Data Flow Diagram

3.2.1 DFD level 0

3.2.1.1 DFD
Button A ~Button A input
Button B |- Button B ian{""-x-k Display Screen
Button C input Watch
Button C » Control
0 —
Button D | Button D input Sound ——_| Speaker

3.2.1.2 Process Specification

3.2.1.2.1 Process 0

ReferenceNo. [0

Name Watch Control
Input Button (A,B,C,D) Input

Output Display, Sound
Process Description HE {2 Y3 &1 LR 7|5 AT =0
z

=
Display EE= Sound &t 22l Screen, Speaker0f A
cHSICf
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Input / Output Description Format/Type
Event

Button A Input AHEE 3 H=r} True/False, Interrupt
Button B Input BHE=ES ¥E Y=Ct True/False, Interrupt
Button C Input CHEEg ¢ dt=r} True/False, Interrupt
Button D Input DHES ¥ &=Ct True/False, Interrupt
Display AA Ll 2tHo| EF 2tE8  Timekeeping/Alarm/Sto
HA|SHCH pwatch
Sound AA S EEE 2EI0} On/Off
3.2.2 DFD Level 1
3.2.2.1 DFD
Buﬂon A Input
-\\"\-\.,,\_\ Display _ Screen
Button B Input Display & N
P Button Input Sound
Button_Cilnput Data Control
B ___Sound
Buttog_/B’I?lput — Speaker

-
P

Tick

3.2.2.2 Process Specification

3.2.2.2.1 Process 1

ReferenceNo. 11 |

Name Button Control
Input Button (A,B,C,D) Input
Output Button Input Data

Process Description H

e
1E

E & 99 21 |Input Data & 20 MA

FoRCE
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3.2.2.2.2 Process 2

ReferenceNo. 12

Name Display & Sound Control
Input Button Input Data
Output Display, Sound

Process Description Input DataX& 20 /= HO|HE HIECZ 7|[s& =+
ot 2, Display E== Sound ¥ &S Screen, Speaker2
St

| —

0%
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3.2.2.3 Data Dictionary

3.2.3 DFD Level 2

3.2.3.1 DFD

Button A
Interface
1.1

Button A
Button B \ Data
Input N
o Button B Button B
o Interface |} Data
1.2 T Determine —_—
Button Button Input
Button C type Data
Data — 15
Button C Button D/f
Interface Data /
- 1.3 f/’I :
Button C Tick
Input Button D '

Interface
1.4
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Stopwatch
Time Data

Update 4 Receive

Stopwatch Dat Stopwatch Data Light

Backlight Command Eliack\fight Display
Alarm Data ™. Receive ] Control nterface
" Alarm Data ‘ ganckhght 22 24
Update™ . /

Alarm Data~_ . N
Tick
Display

—

Display
Interface

Button Input

—
Data 25
Update - Beep
State Data_~ " 4 7 ¢ ~Qn/ Off
~ - VA A
e //// /o h
-_— . [/
Current v _Receive /o ;
State Data -~ State Data / / ' Ti
— /o : Tick Beep Sound
/o i Interface
Receive |/ / Update 26
Time Data;-’ / Time Data
Joo¥
Current
Time Data

3.2.3.2 Process Specification

3.2.3.2.1 Process 1.1

ReferenceNo. 112 |

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

Process Description H{= BatS &3 21l Determine Button Type2 =

| = N |
Data® M&SHC}

3.2.3.2.2 Process 1.2

Reference No. |11

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

Process Description HE AZtZ &3 Y1 Determine Button Type2 2
DataE STt
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3.2.3.2.3 Process 1.3

Reference No. 113

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

Process Description HE CgtE Y3 211 Determine Button TypeS 2

3.2.3.2.4 Process 1.4

Reference No. 14

Name Button Control
Input Button D Input
Output Button D Data

Process Description HE DZfE ¥8 211 Determine Button Type2L 2
Datag& TS0t

3.2.3.2.5 Process 1.5

Reference No. |15

Name Determine Button Type
Input Button (A,B,C,D) Data
Output Button Input Data

Process Description Button Datagis 21 M =2(0f| W2l Button Input
Data M & A0f MZ&SHCH

3.2.3.2.6 Process 2.1

ReferenceNo. 124

Name Main Control
Input (Stopwatch, Alarm, Current State, Current Time) Data
Output Backlight On, Display Command, Beep(On/Off)

Process Description 47tX| H[O|H& HIE 2 Z backlight, display, beep B &
£ QIE{H| 0| AL} control processd| LH2ICk

3.2.3.2.7 Process 2.2
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Reference No. 122

Name

Input

Output

Process Description

Backlight Control
Backlight On

Light Command

Backlight& 7|= B&d& 20X Backlight Interface2
CtA] HE g EHCE

3.2.3.2.8 Process 2.3

ReferenceNo. 123 |

Name

Input

Output

Process Description

Beep Control
Beep(On/Off)
Sound Command

et A2[E HX| 2X[0f CHgt HHEE Beep InterfaceE
R

3.2.3.2.9 Process 2.4

Reference No. 124

Name

Input

Output

Process Description

Reference No.
Name

Input

Output

Process Description

Backlight Interface
Light Command
Display

Light CommandE& Bf11 s St= Display 2 & ©&
otCk.

3.2.3.2.10Process 2.5

Display Interface
Display Command
Display

Display Command& 211 ol &St= Display 82 & ™
SotCt

3.2.3.2.11 Process 2.6
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3.24.1
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— Selecting
o Section
Display 214
Command

-
Display
Command
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Display 21.2
Command
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Display p
Command Display

@Smmand

Beep Interface
Sound Command

Sound
=13
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Sound Command& g1 SiESt= Sound AEE &
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ReferenceNo. 2114 |

Name Main Controller
Input (Stopwatch, Alarm, Current State, Current Time) Data
Output Enable, Disable, Trigger

Process Description 47tX| Data& HIE 2= O[T HENE display2X| &
A5t Trigger £+ Enable, Disable B & L 2ICH

3.2.4.2.2 Process 2.1.2

ReferenceNo. 1212

Name Showing Current Time
Input Enable, Disable
Output Display Command

Process Description Time Keeping ModeQ| AE{E HOF7Lt Ot HO{FE=
HH S Mo}

ocoo=

3.2.4.2.3 Process 2.1.3

ReferenceNo. 1213

Name Time Setting
Input Trigger
Output Display Command

In

Process Description Time Keeping ModeOl|A] 22 H&dI= &EIE EOjF
= Mo Masiot

o o=

3.2.4.2.4 Process 2.1.4

Name Changing Section
Input Trigger
Output Display Command

Process Description Time Keeping Mode 01|)\‘| w2 HEE section2 HE
ot 1 HEfE EoF= HEE TSoht

3.2.4.2.5 Process 2.1.5
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Reference No. 215 |

Name Add 1 to Section Value
Input Trigger
Output Display Command

Process Description Time Keeping ModeOf A{ *H':"'5|'._ section®| 1& 5}
1 HEfE BojF= B2 TS

3.2.4.2.6 Process 2.1.6

Reference No. (216

Name Showing Alarm

Input Enable, Disable

Output Display Command

Process Description AIar}mI_ModeE HOFALE 2O[X| A o= BHE ©
PN s

3.2.4.2.7 Process 2.1.7

Name Alarm Indicator

Input Enable, Disable

Output Display Command

Process Description AI}ar}m Indicator EA|E &A] X0 Cist BHE TS
SIC

3.2.4.2.8 Process 2.1.8

ReferenceNo. 218 |

Name Add 1 To Alarm Value
Input Trigger
Output Display Command

Process Description Alarm ModeO|M 8 E3t= section0fl 1& EH3St 1 &
BE 2= BHE &0

T coo=2 ._H:I'

3.2.4.2.9 Process 2.1.9
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Reference No. 219

Name Alarm Time Setting
Input Trigger
Output Display Command

Process Description Alarm ModeO|M A|7tE BHSt= &EHE HOF= &
2SS TSCH0t

3.2.4.2.10Process 2.1.10

Reference No. 2110

Name Selecting Alarm Section
Input Trigger
Output Display Command

Process Description Alarm Mode®l|M Zt& HEE sectionS HH1 1 4

HA S S
EfE 2= HE S STt

3.2.4.2.11Process 2.1.11

Reference No. 2141 |

Name Reset Stopwatch
Input Trigger
Output Display Command

Process Description Stopwatch2| A[ZHE CHA| E2[MISET T HEIE EoF =
HEH S M3}

3.2.4.2.12Process 2.1.12

Reference No. 2112

Name Lap time
Input Trigger
Output Display Command

Process Description X|Z27tX| Z1tE Stopwatch®| Lap timeg E0F= F
H& MSott

3.2.4.2.13Process 2.1.13
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Reference No. 2413

Name Run Stopwatch
Input Trigger
Output Display Command

k.
>
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Process Description StopwatchE &3}
HSBHCH

3.2.4.2.14Process 2.1.14

Reference No. (2014

Name Stop Stopwatch

Input Trigger

Output Display Command

Process Description Stopwatch& LISt 1 MEfE E0F= BHSE TS
orCt

3.2.4.2.15Process 2.1.15

Reference No._|2.L05

Name Showing Stopwatch
Input Enable, Disable
Output Display Command

Process Description Stopwatch Mode& EO|F &= HHE ©HEoICt

3.2.4.2.16Process 2.2.1

ReferenceNo. —|221

Name Backlight Controller
Input Backlight On
Output Trigger, Enable, Disable

Process Description Backlight On @&& 22 ™ Backlight Off ZZ2A[A0f
Disable @ &8 2|1 Backlight On ZEMAE
Trigger StC}

3.2.4.2.17Process 2.2.2
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ReferenceNo. 222

Name Backlight On

Input Trigger

Output Light Command

Process Description BacklightE 2= &2t 7| = Light Command& F&9tCt

3.2.4.2.18Process 2.2.3

Reforence No. 223 |

Name Backlight Off
Input Enable, Disable

Output Light Command

Process Description Backlight& 117 Lt Backlight& Z &H|7| & RUCt=
Light Command& ®™&2tCt

3.2.4.2.19Process 2.3.1

Reference No. 1230

Name Beep Controller
Input Beep On/Off
Output Trigger, Enable, Disable

Process Description Beep On H&& 2™ Alarm Quiet ZEAM| A0
Disable @& E L1 Alarm Ringing ZE2 M| A0
Trigger BHE EHCt

3.2.4.2.20Process2.3.2

Reference No. 232 |

Name Alarm Ringing
Input Trigger
Output Sound Command

Process Description Alarm& £2&|A| 3t Sound Command& & SHCH

3.2.4.2.21Process2.3.3
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Reference No. 1233

Name
Input
Output

Process Description

Alarm Quiet

Enable, Disable
Sound Command

Alarm2 1ALt AlarmS E2[A|

Sound Command& &St}

3.24.3 State Transition Diagram (Name of Controllen

2 =87t Z[RACt=

Add 1 to Alarm
Value
Tick ? .
Ret ic
Tick[C] T'c!‘[A] " /Retum /Trigger “Add 1 to Alarm
i % /Disable "Showing /Trlgge{ ‘Alarm Time Value"
/Enable "Showing - Current Time, Enable g Setting 8
Current Time Showing "Showing Alarm” Showing Alarm Time
*| Current Time Alarm Setting
Tick[B&&(Disable]“Alarm
Tick[A] /Enable “Showing Current. /Disable "Showing ENaRIes MaTm:ANCIGAtoN: Tick[C] -
I[JC [b]I “Showi Time" 2 . Stopwatch, Enable Tick[B&&(Enable "Alarm/ Tick /Trigger “Changing Alarm Tick
/Disable "Showing Tick[B] - g 3 Indicator)] / JRetiiiti Jger /Return
Current Time”, Trigger /Trigger "Add 1 to ~~;1\Showmg Current Time- /Disable “Alarm Indichtor" Section
"Time Setting” Section Value” Tick[C] &L
/Disable “Showing = -
Time Setting S Agd 1\;‘7 “ Alarm, Enable Alarm Indicator Changing
ection Value “Showing Stopwatch”/ Alarm
Tick Section
/Return
Tick(C] Tick
/Trigger “Changing /Return
Section”
< - : o
Changlng }-llkc:(urn Showing
Section »|  Stopwatch
Reset TiCk[BtL g
/Disable "Showing
Stopwatch Stopwatch”, Trigger “Run = .
& y Tick[A]
Stopwatch 4 % # 2]
\ /Trigger “LapTime’
thk[Al Tick[B] Tick[A] / \
gggg;;c“h%eset /Trigger “Stop Stopwatch” /Trigger “Laptime" ! /
Stop < Run Labtifia
Stopwatch Stopwatch P

/Enable "Backlight Off”

Tick[B]

/Trigger “Run Stopwatch”

Tick[B]
/Trigger "Run Stopwatch”

.| Backlight Off

Tick[2sec]

/Enable "Backlight Off”

Tick[D]

/Disable “Backlight
Off", Trigger "Backlight
On”

Backlight On
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—\\ /Enable "Alarm Quiet”

sk

Alarm Quiet

- Tick[Alarm
Tick[A||B||C||D] : :
le “Al - t|me==Current T|mg]
fEnabie #larm Ouiet /Disable “Alarm Quiet”,

Trigger "Alarm Ringing”

A

Alarm Ringing

3.2.5 Overall DFD
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| / B P
i A P >
H e Light
‘ ; Command
P Current ! Current
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g Aarm Data Tmeoaa | SuteData | Time Data ;
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Add 110
Section
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215

Selecting
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214

Trigger Enable,
*fisatie
- Trger .
Display ‘igger
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Alsrm
Cnsble \'
=B 2 figger
.- Disabte =" # sﬂlo:x:g 4
- T — Section sownd
Do 21,10
Command % : y Lo,
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Reset
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