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IDE: Text Editor

Compiler: GCC (Cygwin)

Definition, acronyms, and abbreviations

SW: Software
HW: Hardware

DW: Digital Watch

Reference

Overview

Overall Description
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Product Perspective
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Product functions

2.2.1 Date-Time

otHO| XLt A[ZHS HA|DHCL

AlZH2 hh:mm:ss @AIS 2 00:00:00 ~ 23:59:59°| HR|E Z=Ct,
2.2.2 Stopwatch
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geiFa,
Lap time 7|=0| 7}55tL}
1/100% EH9|2 F7Y0| 7+s3iot.
2.2.3 Backlight
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User characteristics
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3 Structured Analysis
3.1 System Context Diagram

3.1.1 Basic System Context Diagram

Backlight

Button Screen

Speaker

3.1.2 Event List

Button A input CIX|" AlAO] A BES 2™ HELCL
Button B input CIX|E AAO B HES ¢ ESLC
Button C input CIXIE AlAOl c HES 2 ST
Button D input CIX|E AlAO D HES T 2rsLCH
Light CIXIE AlA 2 Backlight® ZtEA|IZ UL
Display CIZIE AlAS 2HHE BAIRLICH
Sound CIZE AlAo Yehe SEILICH

3.1.3 The System Context Diagram

Button A input Backlight
Button B input
Button C input
Button D input Displa
Button P > Py Screen
Sound
Speaker
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3.2 Data Flow Diagram
3.2.1 DFD level 0

3.2.1.1 DFD

Button B

Button C

Button A .
tton A input
\ Light Backlight

Wut : Speaker
1
Button D ! Tick
1
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Screen

Digital Clock

3.2.1.2 Process Specification

3.2.1.2.1 Process 1

“ReferenceNo | 0

Name
Input

Output
Process Description

DW Control
Button A input, Button B input,
Button C input, Button D input
Light, Display, Sound
4719 HE(A, B, C, D)E & &0t
R ZE HP5= 829
7|58 Fd5t= CIX[E AA AlAH
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3.2.1.3 Data Dictionary

Button A input CIX|E AlAIO A HES Y ghELCt True / False , Interrupt
Button B input CIX| g AlAO B HES 23 &&LCt True / False , Interrupt
Button C input CIX|E AlAOf c HES Y BrSLCt True / False , Interrupt
Button D input CIX|E AlAHO| D HES & gk CH True / False , Interrupt
Light CIX| € AlA 2| BacklightE ZHEA|ZIL|LCH, On/Off
. Ao e Timekeeping /
C|X|& A =} HS AlghL|C| ping
Display [XIE AlAC| 3tEHE FEAIZL(C Flermn f S s
Sound CIXE AlAS 2ES SE-LICL On/Off
3.2.2 DFD Level 1
3.2.2.1 DFD
Alarm Data State Data
Update
Alarm
Data

Button A Input .
Light

Button B Input
Button Data —> ——> Display
Button C Input -

Sound
Button D Input oun

Tick
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3.2.2.2 Process Specification

3.2.2.2.1 Process #1

ReferenceNo |

Name Button Control
Input Button A input, Button B input, Button C input, Button D
input
Output Button Data
Process Description ~ 47H2] HHE(A, B, C, D)0| sH=X 25 9y 2or o™
HEO| SR=X AEE Storedf M EAF = Z2MA

3.2.2.2.2 Process #2

ReferenceNo |

Name Backlight & Screen & Speaker Control
Input Alarm Data, State Data, Button Data
Output Light, Display, Sound, Update Alarm Data, Update State
Data, Get Alarm Data, Get State Data,
Process Description SIXf B, T FE 5 2= dEE ©F Hot

Light, Display, Sound B&& N 05l= ZEM A

3.2.2.3 Data Dictionary

Alarm Data > ,l::EFEE:l'F onglficf;}@hi(or;‘/ﬁff) L
. .3E,_°Fén_ _/,E\_ 5 IFE(%;(on/or?g) Structure / Periodic
2
ST EXx=0] o %
Stsaict:ra%e:a " ‘.’_2I|'| ;;I‘V?td: ?ﬂOlEfE Structure / Periodic
Button Data UHE HE OOy HE char / Interrupt
Update Alarm Data ZE HojH YOHolE Event / Interrupt
Get Alarm Data AT HO|HE ME20A Ho|HE 7HH 2 Event / Periodic
Update State Data S 2= HEf = YHO|E Event / Interrupt
Get State Data I mc ME| HEE HEANM HOHE N2 Event / Periodic
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3.23 DFD Level 2

3.2.3.1 DFD
Button A Input ———> Button A
Interface
Button B
Button B Input
en e Interface —
Button C Input — 5 Button C /
Interface
Button D !
Button D Input — .
wren e Interface :

Tick

Light
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Button Data

Command Backlight Light
Interface >
24
Alarm Data Button Data
Alarm Data
Display
command Screen Display
Button Data Interface >
2.5
Button Data
State Data Alarm Data
Sound S k
Command [PEELEr Sound
Interface >
Tick _.=7 26
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3.2.3.2 Process Specification

3.2.3.2.1 Process #2.1

“ReferenceNo | o1 T

Name Backlight Control
Input Button Data, Alarm Data
Output Light Command

Process Description H{E1t YEt &Ef YEE | Hot CIX|E AlA <
H2t0|EE On/Offst= HEEH

3.2.3.2.2 Process #2.2

|__ReferenceNo | 22

Name Main Control
Input Button Data, Alarm Data, State Data
Output Display command

Process Description HE1p & &, A JEfOf 2ot SES 2 20 Al
A2l =tHS Moot HEEH

3.2.3.2.3 Process #2.3

“ReferenceNo |3 T

Name Speaker Control
Input Button Data, Alarm Data
Output Sound Command
Process Description HE1t H2h AEj @25 2 Zop L& 7|52 A

OfSt= ZHEED
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3.2.3.2.4 Process #2.4

|__ReferenceNo | 24

Name Backlight Interface
Input Light Command
Output Light

2 5O} C|X|E AlS 2 M|

—

Process Description  On/Off Z/THEE ¢
H2tO|ES M O{St= QIEH 0]

3.2.3.2.5 Process #2.5

“ReferenceNo |5 T

Name Screen Interface
Input Display Command
Output Display

Process Description  2tH0|| &t &It B2l Display AMEES Y
dtot C|X|E M= 2 Meks| CIX|" A|A Q| StHO
E ko el = i[O ES

3.2.3.2.6 Process #2.6

| ReferenceNo | 26

Name Speaker Interface
Input Sound Command
Output Sound

ES 28 2ot OXE =2 Hetof
&S MOots QIHE0|A

Process Description  On/Off M E

mor
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3.24 DFD Level 3

3.24.1 DFD

Level 3 Backlight Controller

Light
Command
Enable -
- ‘::a - Disable
ol Light
Enable .
Button Data — ' cantraller . b ec - e - m e Backlight On Command
AlarbmData @ v ms3a4a4 4 TTTTTTTETTTTT 2.1.3
Disable A
,I
1
1
Tick

Tick

Ulsplay
Command

Level 3 Main Controller

E
I’I . I
Lts = Display
Enable “ Tlm_e
,,,’,' Keeping Command
» %, Disable - Set
State Data Lol P 223
Ed -
. 1:1 d .=~ Trigger Display
Update| | cet ot R Command
-
- State || State R 27 Tigger .--""
Alarm Data Get data data PRt e _g,g. -
s o, - -

Alarm ’/',’ e - Stop Display

et T Watch Command
Update - Tick =7 Initialize
ﬂarm ——===7 77 Trigger 225

ata a7 Display

- Trigger Command
Button Data BT m s mm e L

- - -.._..______In'gger Display

Alarm Data = Seal I T Command
} \:‘ ::: ~ JTrigger T~ ~Trigger
, N ~o TS -~
. ~ ~ ~a -~

: Trigger ‘\ \\\ . S~ R ~ Display

Trigge;,’ ! \ \:gger Display Command
, v *Jrigger Command
7
\

\
\
AY

S~ Jrigger

~

Display
Command

Display
Command

Display
Command

Display
Command

Indicator

2212 Command
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Level 3 Speaker Controller

Sound
Command
‘f
-7

Disable

S d
Button Data > Alarm Czlrj\:mand
AlarmData = i 594 g mmmmmmmmmm Ready
2.3.3
Disable

Tick A

3.2.4.2 Process Specification

3.2.4.2.1 Process #2.1.1

“ReferenceNo | o

Name Backlight Controller
Input Button Data
Alarm Data
Output Enable/Disable

Process Description ~ H{E Zt1t Alarm State On/Off &EfE ZAISI0]
Backlight &t EHE ZESHCH.

3.24.2.2 Process #2.1.2

““ReferenceNo | 212

Name Idle
Input Enable / Disable
Output Light Command
Process Description 2 ZEEE FXlct A

Light Command St= 2HEHO|C}.
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3.2.4.2.3 Process #2.1.3

“ReferenceNo |3

Backlight On

Name
Input Enable / Disable
Output Light Command

Process Description ~ ZEE LEHMOZ |ijght Command Sh= &Ef

3.2.4.2.4 Process #2.2.1

| Reeeto ]

Main Controller

Name
Input Alarm Data Storage, State Data Storage, Button Data
Output Enable / Disable / Trigger / Alarm Data / Button Data

L& OlOoIE, Txf +Ei HIO|H, HHE HIO|HE =&dt CHE HE
E2{0|AH HEFStn, BH S Enable/Disable/TriggerstO] A|A|7t &f
Sot= MHEQl LHRO| =2| & =ESHH,

HOo[8 ~EZ|X| SEIE 22l

Process Description

3.2.4.2.5 Process #2.2.2

ReferenceNo | a,

Time Keeping Mode

Name
Input Enable / Disable
Output Display Command

Time Keeping Mode2| 7|2 & EjZ A

Process Description
X AlZhE BT LIC

3.2.4.2.6 Process #2.2.3

| ReferenceNo | 223

Time Keeping Set

Name
Input Trigger
Output Display Command

Time Keeping Mode2| M7 ¥

RS 4 e AEfo] XY

Process Description
trigger|H AlAHQ| A|ZtZ Z=EE = QU

-

ook

Fc

3.2.4.2.7 Process #2.2.4
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| ReferenceNo | 224

Name Time Keeping Unit Change
Input Trigger

Output Display Command

Process Description Time Keeping Set &fE{O]| A Z=EIE
AlZE 23 B9E B s B8
TriggerAl
E>ANZE>E->HE> > ERY) > 2 MR
HEE.

3.2.4.2.8 Process #2.2.5

“ReferenceNo | o5 T

Name Stop Watch Initialize
Input Trigger
Output Display Command

Process Description Stop WatchE Z=7|st5t= HE Q LICE Trigger: ®
Stop Watch@| A|7t 7|5 HENE =7|3t5!

3.2.4.2.9 Process #2.2.6

ReferenceNo | g

Name Stop Watch Run
Input Trigger
Output Display Command
Process Description Stop Watch@| A[Zt =8 HHEL|CH

Triggerz| ™ A|7F SHE AlFfge

3.2.4.2.10 Process #2.2.7

Name Stop Watch Laptime
Input Trigger
Output Display Command
Process Description Stop Watch2| Laptime= 7|&510 EolF= HE.

Trigger & UHOFCE
Stop Watch Laptime=2 41510 E0{F.
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3.2.4.2.11Process #2.2.8

| ReferenceNo | 228

Name Stop Watch Pause
Input Trigger
Output Display Command
Process Description Stop WatchE 2A| HX|sts EHYLICH

TriggerA| Ol Stop WatchE& 2 A| FX|gLIC,

3.2.4.2.12Process #2.2.9

Reference No | 00

Name Alarm Mode
Input Trigger
Output Display Command
Process Description Alarm Mode?| 7|2 HHL|C}

Trigger | L2 SEfE HEAISH= AE{O T LL(CE
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[Button ] &8 1AS B8t
mode #= alarm &8

mode == alarm &&

3.2.5 DFD Level 4

3.25.1 DFD
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Level 4 - Backlight State Transition Diagram

/Enable ‘Idle’

Tick (2 seconds)

Tick[Button 'D'] && IAS
/ /
Enable ‘Idle’ Enable ‘BackLight On’
Disable '‘BackLight On’

Disable ‘Idle’

AS : Alarm State
(On/Off)

Level 4 - Main State Transition Diagram

Tick [Button 'C] && !AS &&

Tick [Button 'A] &8 1AS &&
mode == timekeep &8
timekeepmode set
/Enable "Time Keeping Mode”

mode == timekeep &&

/Enable "Time Keeping Mode’,

Tick [Button 'B] &8 AS &8t

mode == timekeep &8&
timekeepmode == set &&

timekeepunit != none

Tick [Button ‘A7) && igger "Add Value”

AS Bi&L

mode == timekeep &&

timekeepmode == default

/Disable “Time Keeping

Mode” Mode",

Trigger "Time Keeping Set”

fiigger "Time Keeping Set”

mode == timekeep &

/ timekeepmode == def}
/ /Disable “Time Keepin
/ Trigger "Mode Change/'

mode == timekeep &8& IAS &&
timekeepmode == set &&

timekeepui = none
. . | "Time Keeping Set”
7= alarm Tick [Button 'B] && 'AS && Tick [Button B] && 1AS &8
alarmphode == default mode == stopwatch && mode stopwatch &&
/Enabfle “Time Keeping Mode" tooatchmads =o default stopwatchmode == run
/ stopwal cus o :Viih ;au~ /Trigger "Stop Watch Pause”| Tick [Button "B &8 !AS &%
| Tick Button ‘A7 &8 1ASH figger “Stop Watch Run mode == alarm &&
mode == stopwatch @& < alarmmode == set &&
stopwatchmode ==_pause Tick [Button 'BY] &8t |AS &« alarmkeepunit != none
/Trigger “Stop Watch [nitiafize™— mode == stopwatch &8

[Trigger "Add Value”
tmode == pause

o

/Trigger "Stop Watch Run”
\ mode == stopwatch
A stopwatchmode ==

/Trigger "Mode Change”

Tick [Button ‘AT && |AS
mode == stopwatch
stopwatchmode =

/Trigger “Stop Watc

[Button ‘B &8 IAS &&
== stopwatch &&
stopwatchmode == laptime
rigger "Stop Watch Run”

alarmmode
alarmkeepu

N
Tick [Button 'BY] &8¢ 1AS &&

Tick [Button "A’] . N .
alarmmode = & IAS B& ™\ Tick [Button ‘Al B& IAS && Tick [Button ‘C') 8& 1AS &&
[Trigger mode == alarm && | mode == stopwatch &8
alarmmode == default e

~ stopwatchmode == laptime

[Trigger "Alarm Set” — [Trigger “Stop Watch Laptime Renew”

—

alarm &8 A
alarmmode == default

/Trigger “Alarm Mode”

ick [Button ‘A’ && IAS B&
mode == alarm &&
alarmmode == set

[Trigger "Alarm Mode”

_—

-
ode == alarm 88 1AS &&
alarmmode == unitchange
/Trigger "Alarm Set Mode”

mode == alarm &8¢ !AS &

set &&
= none

[Trigger “Alarm Set”

mode == alarm &8&
alarmmode == set &&
/Trigger “Alarm Unit Change”
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Level 4 - speaker State Transition Diagram

/Enable ‘Alarm Off’

Tick [Al == ON]/
Disable ‘Alarm Off’

Tick [Al == OFF)/
Enable ‘Alarm Ready’

Disable 'Alarm Ready’
Enable ‘Alarm Off'

CT== AT/
Disable ‘Alarm Ready’
Enable ‘Alarm Ringing’

Tick [(5 seconds) ||

Al (ON/OFF) : Alarm Indicator Button (A || B || ‘C' || "D/
CT : Current Time Disable ‘Alarm Ringing'
AT : Alarm time Enable ‘Alarm Ready’

3.2.5.2 Process Specification

3.2.5.2.1 Process #2.2.13

Name Mode Change
Input Trigger
Output Display Command
Process Description CIXIE AAS] REE Z=ESH= YHLICHL

Trigger =™ Time Keeping Mode -> Stop Watch Mode -
> Alarm Mode
-> Time Keeping Model| =M2 REE HATL|CL
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3.2.5.2.2 Process #2.2.14

ReferenceNo | 2z

Name Add Value
Input Trigger
Output Display Command
Process Description Z Oge AtE =25t= HE YL T

Trigger=|® Z/A|1Z/2/9/8/2 (R Y)2| HERO| X0 gt

= ZAEHCL

3.2.5.2.3 Process #2.3.1

| ReferenceNo | 231

Name Speaker Controller
Input Button Data, Alarm Data
Output Enable/Disable

Process Description ~ Button Data2} Alarm DataS 20} L& ALE|S ZAHBICY

3.2.5.2.4 Process #2.3.2

| ReferenceNo | 232

Name Alarm Off
Input Enable / Disable
Output Sound Command
Process Description  Alarm Indicator2| &E}7} Oﬁ;o.J 4% Enable k[= &EH0|
C

28 7lsE HES SEo|CL

3.2.5.2.5 Process #2.3.3

ReferenceNo | 233

Name Alarm Ready
Input Enable/ Disable
Output Sound Command

Process Description  Alarm Indicator &4E§7} OnO|11 &t AL|FH 7t AKX UX|
OF L8 ALREE L UX| A2 AEfO|CE
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3.2.5.2.6 Process #2.3.4

Reference No |5

Name Alarm Ringing
Input Enable/ Disable
Output Sound Command

Process Description  Alarm Indicator &fEfZ7t ONO| X1 SHX{ A|ZHO| & A|Zta}
RSt AIEO L3 207 L AARREE 5= =2
1 A= SEHO|LE.

3.2.6 Overall DFD

Alarm Data

Button Alnput >
Button Binput ButtonB
Button Cinput Ismc
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