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Basic System Context Diagram
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Event List

Event Name
Button A input
Button B input
Button C input
Button D input
Display
Back_light

Alarm

Description

Detect push of the Button A
Detect push of the Button B
Detect push of the Button C
Detect push of the Button D
Display command to Display
Backlight command to Back light

Alarm command to Speaker



System Context Diagram
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Data Dictionary

Data Name
Button A Input
Button B Input
Button C Input
Button D Input
Display

Alarm
Backlight

Tick

Description

Detect click of the Button A
Detect click of the Button B
Detect click of the Button C
Detect click of the Button D
Display command to Display
Speaker command to Speaker
Backlight command to Back light

Tick is triggered at as one millisecond

Format / Type

True / False, Periodic
True / False, Periodic
True / False, Periodic
True / False, Periodic
String

On/ Off

On/ Off

Periodic



Process Specification

Reference No 0

Name Watch Control

Input Button A input, Button B input, Button C input, Button D input, Tick
Output Display, Back light, Alarm

Z} {Button A input, Button B input, Button C input, Button D input}, E=&= {Tick}

Solf AlASH AlZtof e} Al AkSE A|ZHOf| 2t {Display, Back light, Alarm}&

2|
Process Description = 5o
ERkiny
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Data Dictionary

Data Name Description Format / Type

struct Button {

int index; //0-3

char name; // ‘A - 'D’
}, Interrupt

Pushed Button Watch Controller2 7}= Interrupt;

struct tm {
int tm_sec;
int tm_min;
int tm_hour;
X2 AL2BIo] & int tm_mday;
mT X E AFE5H0 XY int tm_mon;
int tm_year;
int tm_wday;
int tm_yday;
int tm_isdst;

Col ®ZF 2t0|E 2| "Time.h"0j

- Holgl
Current Time Al7HS

—_

S t
HASHC}



Process Specification

Reference No
Name

Input

Output

Process Description

Detect Pushed Button

Button A input, Button B input, Button C input, Button D input, Tick

Pushed Button

Zt
O

X[ 5HH

At
o

2H0f| It



Process Specification

Reference No
Name

Input

Output

Process Description

Time Manger
Tick, Current Time

Current Time

TickO| 0|2 M{OLCt Current Time= &
CEA| Current Time StorageOfl X & otLCt,

o9t XAf5 O 2 SARYA|ZE

ujo



Process Specification

Reference No
Name

Input

Output

Process Description

Watch Control

Pushed_Button, Tick

Display, Alarm, Back_light

Of TickOCF Detect Pushed Button2 2 Y E| Pushed Buttons

2 3E 5

]
Xt
x|

i=3
=

AL
T

SH
o

StC

—

.

BE InputOf| CoH



DED L2 ——
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\

Alarm Time

i ) 35
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Data

Data Name
Button A
Button B

Button C
Button D

Button Back
Button Alarm

Button Mode

Dictionary

Description

HE A7t EXCH= Boolean 2t

H-E B7 =% Ct= Boolean #f

HE C7I =% Ch= Boolean &f

HE D7} =& Ch= Boolean 4k

Black light Controller2 7t= Interrupt
Alarm Controller2 7t Interrupt

Mode Controller2 7} Interrupt

Format / Type
True/ False, Periodic
True/ False, Periodic

True/ False, Periodic

True/ False, Periodic
struct Button, Interrupt
struct Button, Interrupt

struct Button, Interrupt



Data

Data Name
Ring Time
Light Time

Alarm Time

Stop Time

Lab Time

Dictionary

Description
2to| 2l Z millisecond THYE S 2 A|ZHO|Ct

BacklightZ} 4%l & millisecond tHI2 =& A|7tO|LCt,

TN tm2 AHESHO] AlZt & 21t Alarm Setting £ & A& otC

Stopwatch Ol A H8Z A|&SELD LEM millisecond T
= Mot

Lab EtR K& O| trigger=|® 1 TA|2| Stop Time= X

’

Format / Type
Unsigned Int
Unsigned Int

struct tm({
int tm_min;
int tm_hour;
boolean isAlarmSet;

Y
Unsigned Int

Unsigned Int



Process Specification

Reference No
Name

Input

Output

Process Description

1.1

Button A Interface

Button A Input, Tick

Button A

oF TickO Button A Input=

S CH= Boolean

o =
= =4

- -
s}ol3

g

ot

0] -
=

O -t
2t

Zf O|AtO|2}H Button A7t =



Process Specification

Reference No
Name

Input

Output

Process Description

1.2

Button B Interface

Button B Input, Tick

Button B

St TickOf| Button
S Ch= Boolean 2t

- 0

Al

0

O|2}™ Button B7t =



Process Specification

Reference No
Name

Input

Output

Process Description

1.3

Button C Interface

Button C Input, Tick

Button C

oF TickO Button C Input2

S CH= Boolean

O
= =4

- -
s}ol3

F

0>

O|2}™ Button C7} =



Process Specification

Reference No
Name

Input

Output

Process Description

1.4
Button D Interface
Button D Input, Tick

Button D

oF TickO Button D Input=
S CH= Boolean 4/2 £

- -
s}ol3

g

ot

0] -
=

O -t
2t

7t O|AtO|2}H Button D7t =



Process Specification

Reference No
Name
Input

Output

Process Description

1.5
Pushed Button Detector
Button A, Button B, Button C, Button D, Tick, isRingAlarm

Button Back, Button Alarm, Button Watch

TickO] 0122 M isRingAlarmO| True2t™ 2= Button input(A,B,C,D)0f| CHS}
0 Alarm Controller®| A Button Alarm= E W1 isRingAlarmO| False2t™
button A, B, C input®| CH3F0] Watch ControllerOf| Al Button WatchE, Button D
inputOll LSO Back Light Controller®| 4| Button Back= H'HLC},



Process Specification

Reference No
Name
Input

Output

Process Description

3.1
Alarm Controller
Button Alarm, Current Time, Ring Time, Alarm Time, Tick

IsRingAlarm, Ring Time, Alarm

Alarm time storage2| alarm_setO| TrueO| ™ tickOFCH Alarm time storage

O| alarm timel} current time= H|w oL 5 2f0] ZO0FX[® isRingAlarm=Z True
2 47510 Alarm2 E L Ring Time= 022 27|25t 1280tC} Ring Time
2 137t AlZICL Ring TimeO| 50| =& 5HH isRingAlarm2 False2 A5t
Alarm= S XM BtCE Ring TimeO| 50 =&3H7| MOf| button alarmO] S0 2™ &
Al isRingAlarm= False2 2785t 11 Alarm= S Al StCt.



Process Specification

Reference No
Name
Input

Output

Process Description

3.2
Watch Controller
Button Watch, Alarm Time, Current Time, Tick

Display Command, Alarm Time, Current Time

AEXHZF LEO| 22[X]| e 2= HEf0|AM Button AB,CE ZZ5HH, Button
Watch& =Lt Button Watch& 2Lt Current Time= 22 ™ Display
CommandE Display Interface0f 2L},
Current Time= & 20} DisplayOl| #4%f A|7tS &3S+ Display Command&
Button CZ 9l wors o S &5h= Display CommandE &
HStA, Button A 1 E 2= O *I?_f% 2785t 220 ZIste 10
St= Display Command& = 8otCt. A7 278 2 E0| A Button BE ¥H &
™M Current Times S 71| f Ef 0| 2 E0|A Button C% ol &
Lo SIAZ EH“%



Process Specification

Reference No
Name
Input

Output

Process Description

3.3

Back light Controller

Button Back, Light Time, Tick

Back_light Command, Light Time

isRingAlarmO| false [, At&XI7t Button D& Z%{SHH, Button Back=S 2=
Ct. Button Back=S 2o ™
Of Tick OFCH Light Time2 S 7tA|7|H, Light TimeO| 222 2Lt X[ Command

A O X
S== &

x|SHCt

Back_light CommandE Back light InterfaceOl| 2 'HC}.



Process Specification

Reference No
Name

Input

Output

Process Description

3.4
Speaker Interface
Alarm Command

Alarm

Alarm Controller2 £E| Alarm Command& 20} Speaker TerminalO| O 5|
ACE OS2I A|QEE HSIA|HTE Interface.

(=1
=

A~
T



Process Specification

Reference No 3.5

Name Display Interface
Input Display Command
Output Display

- Watch Controller2 2E Display Command& 20} Display Terminal©O| O|s{&t
Process Description A OIEE O 2] Al Y2 BIBIA|F{Z = Interface.



Process Specification

Reference No 3.6

Name Back light Interface
Input BackLight Command
Output BackLight

Back Light Controller2 £ E BackLight Command& '20} Back Light Terminal

Process Description O| O3t &= YEE OS2 A|D Y2 BHBIA|F{TE= Interface.



DFD L3 — 1.5.1
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DFD L3 — 3.1.1
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DFD L3 - 3.3.1
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Data Dictionary

Data Name Description Format / Type

Setting Alarm Increase Alarm TimeOX| Al SX A™SID Q= AlarmO| tm_hour@!X|, | True/ False, Periodic
tm_min@ X[ & Y2 F= Boolean @t

Setting Time Manual Increase TimeO| Al SIX 2785t = AO| OfHH ZAQRIX[ & | Enum { sec, hour, min, year,
S ET

T Wl month, day }, Periodic



Process Specification

Reference No
Name
Input

Output

Process Description

1.5.1
Pushed Button Detector
Button A, Button B, Button C, Button D, Tick, isRingAlarm

Trigger

TickO| 0|2 WOCt Button Inputdt isRingAlarmzt= 2141810, isRingAlarmO|
TrueO| 11 2|2| Button InputO] SO RCHH Button Alarm= Triggerdtd,
isRingAlarmO| FalseO| 1 Button A, B, =& C7t E{RtCHH Button ModeE
Triggerst, isRingAlarmO| FalseO| 1l Button D7t S0 tCHH Button Back=
Trigger®HLt,



Process Specification

Reference No
Name

Input

Output

Process Description

1.5.2

Button Back
Trigger

BackLight Button

Pushed Button Detector0i| 2|3l Triggerk| ™ BackLight Button= L& HC}.



Process Specification

Reference No
Name

Input

Output

Process Description

1.5.3
Button Alarm
Trigger

AlarmOffButton

Pushed Button Detector0i| 2|3l Triggerk| ™ AlarmOffBackLight Button= L&
O}



Process Specification

Reference No
Name

Input

Output

Process Description

1.5.4

Button Mode
Trigger
ModeChangeButton

Pushed Button Detector0f| 2|5} Trigger=|™ ModeChangeButton= L2 ML},



Process Specification

Reference No
Name
Input

Output

Process Description

3.1.1
Alarm Controller
AlarmOffButton, Tick, Ring Time, Alarm Time, Current Time

Trigger, Enable, Disable

Alarm Time Storage@| alarm_setO| TrueO| ™ tickOFCt Alarm Time Storage2| Ala
rm TimeXZ} Current Time= H| WLt & 20| ZOtX| ™ Initialize Ring Time= Tr
iggerStdl Increase Ring Time= Enable®tCt. Ring TimeO| 50| =& 3+H Ring Al
arm=2 DisablePtC}. Ring TimeO| 50 = &d8}7| M| AlarmOffButtonO] £0{2
™ ZA| Ring Alarm2 Disable®HC},



Process Specification

Reference No
Name

Input

Output

Process Description

3.1.2
Initialize Ring Time
Trigger

Ring Time

Alarm Controller0| 2|3l Trigger=|® Ring Time0f| M &&= A|Zt2 022 X737}
otCt.



Process Specification

Reference No
Name

Input

Output

Process Description

3.1.3
Increase Ring Time
Enable, Disable, Tick

Ring Time

Alarm Controler0Of| 2|3l Enablek|™ TickOtCt Ring TimeOf| &=l A[ZHS 1
7tA|Z|CE}7} Disable®|H HasCt,

=
o



Process Specification

Reference No
Name
Input

Output

Process Description

3.14

Ring Alarm

Enable, Disable

Alarm Command, isRingAlarm

Alarm Controller0| 2|3l Enablek| ™ isRingAlarm= True=
CommandE W E L, Disablek| ™ isRingAlarm= False £

Command

= |:|-|x|:|_.

= O

A

=
A
=

S
S

M

0Z 0

-~
(]
-~
(@]

20 Alarm
20 Alarm



Process Specification

Reference No
Name
Input

Output

Process Description

2.1.1
Time Manager
Tick, Current Time

Trigger

TickOFCF Current TimesS HO{2F X A|Z0| & 7t Z[CHX| 7t [ H
Initialize Current Time= Triggerst, & X| &CHH Auto Increase Time=
Trigger®HLt,



Process Specification

Reference No
Name

Input

Output

Process Description

2.1.2

Initialize Current Time
Trigger

Current Time

Time ManagerOf| 2|3l Trigger=|™ Current Time= Z&7|2}3tCt,



Process Specification

Reference No
Name

Input

Output

Process Description

2.1.3

Auto Increase Time
Trigger

Current Time

Time Manager®| 2|8}l Trigger|® Current Time2| A|Zt2 1 S7HAIZICE.



Process Specification

Reference No
Name
Input

Output

Process Description

3.2.1

Mode Controller

Alarm Time, Setting Alarm, Stop Time, Setting Time, Lab Time,
ModeChangeButton, Current Time, Tick

Trigger, Enable, Disable

H = ZZF} Setting Alarm, Stop Time, Setting Time, Lab Time, Current Time2|
BHEO| 2} Time Keeping, Time Setting, Stopwatch Out, Stopwatch Mode,
Stopwatch Measurement, Show Lab Time, Alarm Setting, Alarm =
Enable,/Disable A|7{Z3=11, Manual Increase Time, Switch Setting Time,
Stopwatch Reset, Recode Lab Time, Switch Setting Alarm Time, Increase Alarm
Time, Alarm On/Off & Trigger A|IFAF = ZHEED.



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.2
Time Keeping
Enable, Disable, Tick

Display Command

Mode ControllerOfj Ao 2+2 &

CommandE ZHol= T 2N

Display Interface0f Display



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.3
Time Setting
Enable, Disable, Tick

Display Command

AT AlZE B A2 LIEHLH= B &2 Display CommandE Display Interface



Process Specification

Reference No
Name
Input

Output

Process Description

3.24
Switch Setting Time
Trigger

Setting Time

Mode Controller®| 2|3l button C7t Trigger=|® S} A7 SO LR U A2t

= Setting TimeOf Mol =5 AF54 JURUACH A| 2F2=2, A5 273

Of

J

H A HOoO A e} A o A 5
O ANUCHHE 2 ¥z, 25 27850 JUUACH d d¥e =z HAS 2ot

o o] ©
UACHH & ez, d5 473

CHH = dH o 2 HF LY,

=
L
(@)

P UACHH

ol
=

A o
SRSESH

o MX
= =2 o

ot AU



Process Specification

Reference No
Name

Input

Output

Process Description

3.25
Manual Increase Time
Trigger

Current Time

Current Timed 2 E Mode ControllerO| A AFE XS] HE
HASIH Trigger2 HZE = A|ZHZ Current TimeOf| M &

of rm

J

xEtO
L 1T
— —

ENA

2 3| Al

7t

=]
=



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.6

Stopwatch Out

Enable, Disable,

Tick

Display Command

Stopwatch Measurement?} &d2tE| 2 M, S 7tst

CommandE =

Hols TE2M A

rr

AlZt= 2O} Display



Process Specification

Reference No 3.2.7

Name Stopwatch Mode
Input Enable, Disable, Tick
Output Display Command

7} 2t SE =l [ CHSE Dj =
Process Description Sgtgggﬁi:hﬁl\ﬂioﬂle)\f =4t 2 [Mff, Stopwatch Modedi| CHet Display Command&



Process Specification

Reference No 3.2.8

Name Stopwatch Reset
Input Trigger

Output Stop Time

Stopwatch ModeO| Al Stopwatch Measurement?} EX|7t E| A S W, Trigger&l

Process Description ™ Stop Times X7|3} siF= ZTZ M A,



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.9
Stopwatch Measurement
Enable, Disable, Tick

Stop Time

Stopwatch Mode?} EnableT| %2 [, Button BEZ Enable T|™ Tick OFC} Stop
Time= 571 A[ZICH.



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.10

Show Lab Time
Enable, Disable, Tick
Display Command

MEE|0f A= Lab Time2 £ E DisplayOfl Display command& &L},



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.11

Record Lab Time
Trigger

Lab Time

TriggerZt =l S A|9| Stop Time= Lab TimeOf X &St}



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.12
Alarm Setting
Enable, Disable, Tick

Display Command

Increase2 Alarm TimeO]| CHSH &
Display Interface0f| E&5t= =

i

2 Display Command& &3l



Process Specification

Reference No
Name

Input

Output

Process Description

3.2.13
Alarm
Enable, Disable, Tick

Display Command

AlarmO| ™ &[0 U= 50| 2t Alarm IndicatorE LIEFLH= Display
CommandE EEHst= TZMA.



Process Specification

Reference No
Name
Input

Output

Process Description

3.2.14

Switch Setting Alarm Time

Trigger

Setting Alarm

Mode Controller®| 2|3l button C7t Trigger=|® S A7

L HOo

= == Setting AlarmOfl &3t Al 283t UUCHH

ot

O AU

CHEH Al 27822 HEDH.

=
S
=



Process Specification

Reference No
Name
Input

Output

Process Description

3.2.15
Increase Alarm Time
trigger

Alarm.Time

Alarm Setting Mode?} Enablek| 1= M, Button Bt Trigger =™, Alarm TimeZ2|
tm_hourd} tm_minO| 14 ZI7}5IH S| 250 { &=Lt tm_hourl| BS 242 LCH
ACHH CRA] 00 M EICE 2 _minl| 8% 60&CH ALCHH CFA| 00| M EICH,



Process Specification

Reference No
Name
Input

Output

Process Description

3.2.16
Alarm On/Off
Alarm Time, Trigger

Alarm.isEnable

AEXEZE Alarm Mode”t Enable == [, Button B7} & & =™, TriggerZt =L}
Of TriggerOtCH Alarm Time2| isAlarmSetO| trueO| ™ false £, falseO|™ trueZ H
gotrt.



Process Specification

Reference No
Name
Input

Output

Process Description

3.3.1
Back Light Controller
Light Time, Tick, BackLight Button

Trigger, Enable, Disable

BackLight ButtonO| M E&[® Initialize Light Time= Triggerdtil Increase Light
Time= Enabled}1l Back Light2 EnabledtH, Light TimeO| 2227} £|® Increase
Light Time= Disabled}1l Back Light= Disable?tC}.



Process Specification

Reference No
Name

Input

Output

Process Description

3.3.2

Initialize Light Time
Trigger

Light Time

Back Light Controller0fl 2|38l Trigger=| ™ Light TimeS x7|3}5tCt,



Process Specification

Reference No
Name

Input

Output

Process Description

3.3.3
Increase Light Time
Enable, Disable, Tick

Light Time

Back Light Controller0l| 2|3}l EnableX| ™ TickO|
7¢A| 7|0, Disable=|® HZ=LC}.

Merg

[0} Light Time2 15



Process Specification

Reference No
Name

Input

Output

Process Description

3.34
Back Light
Enable, Disable

Back Light Command

Back Light Controller0fl 2|l Enablex| ™ Back Light Command& 2 LHCH7t
Disable&|H HZLF.



TEMP

Display command to Display

Time Keeping/Time setting/
Stopwatch/ Alarm setting,

Structure {

Character [] Display1;
Integer Display2;
Integer Display3;
Boolean Display4;
Integer Display5;
Integer Display6;
Integer Display7;



DFD L4 — 1.5.1

Tick [{tisRingAlarm) && (D) ]
frigger "Button Back"
/Disable "Detect Buttan Input”

Tick [(!isRingAlarm) && (A | B | C) ]

[Trigger "Bu

Tick

/Enable "Detect Input”

Detect Button
Input

Tick [{isRingAlarm) && (A || B | € |[D)]
[rigger "Button Alarm"
/Disable "Detect Button Input”

\

ton Mode"”

Disable "Detect Bulton Input”

Button Back

Tick

Button Input

Button Alarm

Tick [1(A && B && C && D]
{Enable "Detect Button Input”

Button Made
Tick

Tick

‘Wait vanish



DFD L4 - 2.1.1

211

lick
frigger "Initialize Current Time"

\

Inirialize
Current Time

Tick [TIMEMAX == Current_Time|
¢ Trigger "Initialize Current Time" Tick

{Trigger "Increase Time"

[ncrease Time

Tick
[Trigger "Increase Time"



DFD L4 - 3.3.1
®

Intrrapt [
/Enable "Back Light"

v

Back Light
ON

Tick
[Trigger "Initialize Light TIme"

.

Intrrupt [3] Initialize Light
/Enable "Back Light" Time

Tick
[Trigger "Increase Light Time"

ick [Light_Time < 2000]

Increase Light (Mrigger "Increase Light Time"

Time

Tick [Light Time == 2000]
/Disable "Back Light”

N y

T~ Back Light OFF



D F D L | 3 ° 1 ° 1 'I'irk[isr\lal'm'liln‘r({;urronr_'l'In'mj]

/Enable "Ring Alarm”

v

- Start Ring

Tick
/Trigger "Initialize Ring TIme"

-

Tick [isAlarmTime(Current_TTme)]

/Enable "Ring Alarm" nilie i L

Time

Tick
/Trigger "Increase Ring Time"

ick [Light_Time = 5000]

Increase Ri
nerease Ring (Trigger "Increase Ring Time"

Time

Tick [Light Time == 5000 || (BUTTON_INPUT)]
\ /Dvisable "Back Light"

— Stop Ring



( Recode Lab Time V\

1 Interrupt [Button Name == A]
Tick [Trigger "Recode Lab Tine"

/

Show Lab Time

Interrupt [Button.Name == B ]
(Disable "Show Lab Time"

Interrupt [Button.Name == A ]
Enable "Stopwatch Out”

/Disable "Stopwatch Out”,

Enable "Show Lab Time"
Interrupt [Button Name == B |
/Enable "Stopwatch Measurement”

Stopwatch > Stapwatch
Stop

| Start
Interrupt [Button Name == B ]
/Disable "Stopwaltch Measurement”

‘I‘nlerrupl [Button. Name == B ]
/Disable "Stopwatch Mode",
Enable "Stopwatch Out”,

Enable "Stopwatch Measurement”,

Interrupt [Button.Name == A ]

/ Tigger "Stopwatch Reset”

Stopwatch
Resel

Tick
/Enable "Stopwatch Mode"

DFD L4 — 3.2.1

Interrupt [Button.Name == A ]
/Enable "Time Keeping Mode",

Disable "Time Setting Mode"

4

Increase

Time
Interrupt [Button.Name == B ]

[Trigger "Increase Time" }
-

.

S
Tick

I

Time Keeping Time Setting
ick
Interrupt [Button, Name == C ] \ \
/Disable "Stopwatch Maode", AN
Enable "Time Keeping Mode” \“n._‘_ ) Interrupt [Button.Name == C ]

Tick
/Enable "Time Keeping Mode”

Stopwatch

S

Interrupt [Button, Name == C ]
/Disable "Alarm Maode",
Enable "Stopwatch Mode™

Enable "Alarm Mode"”

Alarm

-

Interrupt [Button. Name == A ]
/Disable "Alarm Made",
Enable "Alarm Setting Mode"”

\\\

Enable "Alarm Mode"”

T~ Alarm Setting

Interrupt [Button.Name == A]
/Disable "Alarm Setting Mode",

Switch Setting

[Trigger "Switch Setting Time" » Time

Interrupt [Button. Name == A |
[Enable "Time Setting Mode",
Disable "Time Keeping Mode"

Interrapt [Button. Name == C ]
[Disable "Time Keeping Mode",

Alarm
ON / OFF
Interrupt [Button.Name == B ]
1[ [Trigger "Alarm On/OFF" /
/

..‘_.___,_Ti:_'h’

Interrupt [Button.Name == B ]
[Trigger "Increase Alarm Time”

g

Increase Alarm
TIme

Switch
Settting Alarm

4

S/

ick q

Interrupt [Button.Name == C ]
[Trigger "Switch Setting Alarm Time"



