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System Context Diagram

Button

Sensor

A button Input
B button Input
C button Input
D button Input
E button Input

Door Sensor Input

Control

Time / Temp Display
Back Light

Mode Display

Beep Sound




Event List

Input/Output Event

Description

Format / Type

Door Sensor Input
A Button Input
B Button Input
C Button Input
D Button Input
E Button Input
Temp/Time Display
Mode Display
Beep Speaker
Back Light

Tick

A2/ 2l A

=
10sec/10C &7}
30sec/20C &7}
A2t/ 2= (Default: A|Zt)
ZE| ZE MEH
NESFESPN
Sl 2=/ EE 2, g2 A/ 2E A2 EA
SIX B (00: ZE AFE Ot EA|
Beep5 £ Hdt= 2 1|7

=0 g2{U 2 Al / =2| & Back Light On

Digital Clock

True / False, Periodic

char, Interrupt

char, Interrupt

char, Interrupt

char, Interrupt

char, Interrupt

interrupt

Interrupt

Interrupt

On/Off

1tick = 0.1seconds




DFD Level O — Microwave

Door Sensor Input

A button Input

B button Input

C button Input

D button Input

E button Input

MW
Control
0

Tick

\

y

Digital Clock

Time/Temp Display
Back Light

Mode Display
Beep Sound




DFD Level 1 — Microwave

Door Sensor Input Data

Storage
Door 7}
Information

Time / Temp
Display

>
Back Light
ack Light

Mode Display

Beep Sound

Button >

A Button Input

Data
B Button Input

C Button Input

D Button Input

E Button Input




Door Sensor Input Data
Door Storage
Sensor Door
Tick 1 Information
Time / Temp
Display
\ Back Light
Controller _
3 } Mode Display
/ Beep Sound
Button

A Button Input Data

B Button Input

C Button Input

D Button Input Tick

E Button Input
char Buttaon ) #F 1 bool Door_Sensorichar button, bool door_info) /7 2
{ {

char button_input: ifi (button == 'f') && (Data_Storage.s == false) )
return button_input = kgetch( ) return !'door_info:

} h




Data Dictionary — Level 1

Input/Output Event Description Variable ID Format / Type
. Door sensor= £ gt 2 A2l /Chsl M| :
oor Information (true : —E— %_'_é! /false TE'I__ EI:I_%!) oor_inro oolean
AL X7 QlEdst HHE o] ™
Button Data SR T Eo B2 button char




Process Specification

Reference No.

1

Name Door Sensor
Input Door Sensor Input
Output door_info(boolean)

Process Description

Door SensorE &5l & G2 AEfZE ZEX| S]] boolean == Door InformationOf| A 2t
(true: & &l /false: & Et2l)

Reference No. 2

Name Button

Input A Button Input, B Button Input, C Button Input, D Button Input, E Button Input
Output button(char)

Process Description

CHA 71X HE2f &S A XI5HY] chard B4 button0f] X




DFD Level 2 — Microwave

Door
Informaton

Button Data

Back Light

Time / Temp
Display

>

>

Mode Display

Storage

Beep Sound

>

>




Data Dictionary — Level 2

Output Interface 0| A 28 < Datag =

Variable ID

setTime

currfemp

Data Storage setfemp

isTime

cookMode

Description

28 Al

R~

ro
=
rto
1

22| R2E

NS

-

Double

Double

Boolean /
0:False(2x R E)
1: True(A|Zt 2 E)

Int /
:07¢ 1:H,2: =
3: |=|I-I 4: %;MPH, 5: E|X|-
Boolean /

0: False("d X|)
1: True(A| ZH) ©




Door
Information

DFD Level 3 — Microwave

Enable

Back Light

Disable

Data
Storage

11




DFD L | 3 — Mi
A void Back_Light{bool enable} /7 3.1.2
,/ Back Light A\ Enable Back Back Light d )
‘fumﬁ_ " Controller | Light iflenable == true)
rrermation Co311 ) ) 31.2 printf{"#033[93nEs¥n", "Display On" )
\\ y Disable elze
e printfi "#033[0mEsn", “Displaw OFF" )
!
Dats void BackLight_Controller{bool 5, bool door_info) A4 2.1.1
Storage {
static int state = 1: /F 12 ‘"BackLight off  state, 2= "BackLiaht 0On° state
static bool enable = false:
switchistate)
{
case 1.
if{ door_info == true Il {{door_info == false) 8% (5 == true}) )}
i
enable = true:
state = &
h
break:
cage 2°
if{ {(door_info == falgse) && (s == false) )
i
enable = false:
state = 1.
'
break:
1
Back_Light{enable): // 3.1.2
h

12




Process Specification

Reference No.

3.1.1

Name Output Controller
Input (type) door_info(boolean), Data_storage(Structure)
Output Enable / Disable

Process Description

door_info?} data_storage.s & & 0| LL}2} Back Light Process=
Enable / Disable
(data.storage.s==1 || door_info == 1) : Back Light On

Reference No. 3.1.2

Name Back Light
Input (type) Enable, Disable
Output Back Light

Process Description

Enable / DisableOj| [C}2} Back LightZ} On / Off




DFD Level 3 — Microwave

Time / Temp
Output
/7
4
Trigger ,~
Data
Storage
Mode

Output

14




DFD Level 3 — Microwave

Time / Temp

Output
Trigger
AT TN
Y
f, A
Tick f Display ° o
Controller | ot
1 391 4 Storage
\\ - Y
. /
N - ol
Trigger Mode
Output

void Displav_Controller )

|
static int state = 1; 7/ 189H 2 S. 12 Display Output
Time_Temp_Displav(Data_Storage ).
Mode_DisplaviData_Storage.cookMode):

}




DFD Level 3 — Microwave
Time / Temp
Output
Trigger
/’—h“'\
2 Display \‘ —
Tick !
' Controller } Data
\ Storage
3 3.2.1 /
AN /,
< _ -
Trigger Mode
Output
void Time_Temp_Oisplayi )
{
int min:
if{Data_Storage.isTime == true)
{
min = {int) Data_Storage.setTime / G0
printf{"%.2d : £.2d%n", min, Data_Storage.setTime - (min + 60) M
¥
else
i
printf{"%.2d / £.2d2 CHin", (int) Data_Storage.currTemp, (int) Data_Storage.setTemp):
'




Time / Temp
Output
Trigger
!, Display \\\
Tick {
< ! Controller ‘, Data
\ Storage
. 321 )
b /’
. Trigger Mode
Output
void Mode_Displawl int cookMode)
!
static char mode_stringlB6][15] = { mamual®, "9 *, "=* "Hev "2 WM, "Wl &}
printf{"%.2d ! Zs¥n", cookMode, mode_stringlcookMode] ).
1




Process Specification

Reference No.

3.2.1

Name Display Contoller
Input (type) Tick
Output Trigger

Process Description

Tick(=0.1seconds)O}C} Time / Temp Display, Mode Display Process= Trigger

Reference No.

3.2.2

Name

Time/Temp Display

Input (type)

Trigger, Data_Storage(Structure)

Output

Time/Temp Output

Process Description

Trigger2 @ = | 0] if(Data_Storage.isTime==True) O| H Data_Storage.setTimeS ==
If(Data_Storage.isTime==False)O| ™ Data_Storage.currTemp/Data_Storage.setTemp = &

Reference No. 3.2.3

Name Mode Display

Input (type) Trigger, Data_Storage(Structure) .

Output Mode Output

Process Description Trigger2 S &= |0 Data_Storage.cookModelj] L HE| U= HL0| 4rS HIE £ =X
74O 2 810 String2 X &t 2K Hi E Q1 mode_string2S = &




Door

Information

DFD Level 3 — Microwave

Button Data

>




DFD Level 3 — Microwave

Increase Increase

Tick 10seconds 30seconds
/10C /20C
3.3.2 333
Trigger Trigger
Door <.
. y
Information 4 A

. System Trigger

{ Controller :: " st[;ar;age
Enable
v 3.3.1 4 :
\ /I Disahle
Button Data \Nh-—’ Start / End
Trigger Enable
Disable
Counting Counting
Beep 338 337

void System_Controller{bool door_info, char button)

{

static int state = 1; 4/ 12 "Stop’ state
static bool TimeCount = false:
static bool TempCount = false:
switchistate)
i
case 1!
if{i{button == "a’') &% (Data_Storage.cookMode == 0)})
i
state = 2; /25 'lIncrease 10secondsA10c’ state
IncreaselOseconds_10ct )
1
elge ifi{button == "b') && (Data_Storage.cookMode ==
i
state = 3, /732 Increase 30seconds/Z20c’ state
Increasedlseconds_20c( i
!
else ifibutton == 'c')
{
state = 4; J/4= 'Time / Temp Change' state
Time_Temp_Changerl J.
!
glse if{{button == 'd’ ) && Data_Storage.isTime)
{
state = 5, //5= ‘Mode Change' state
Mode_Changef J;
i
else if{ (button == "e') && !door_info)
i
state = 6; /62 ‘Time or Temp' state
Start_End{EMABLE): // trues Enable, falseZ Disable.
1
break.:
case 2!
state = 1; 4/ "Stop’ state® S0l
break:
case 3
state = 1; // 'Stop’ state®2 SO0
break.:

anr

20




DFD Level

3 — Microwave

Increase Increase

Tick 10seconds 30seconds
/10C /20C
3.3.2 333
Trigger Trigger
Door <.
. £
Information 4 A

. System Trigger

{ Controller :: " st[;ar;age
Enable
\ 3.3.1 4 ;
\ /I Disahle
Button Data < . Start / End
-— 336
Tﬂgger Enabm
Disable
Temp
Counting Counting
Beep 3.3.8 337

case 4!
state = 1; // "Stop’ state2 SobE
break:
case &
state = 1:
break;
case B!
if{Data_Storage.isTime)

// 'Stop’ stateE2 S0}

state = 7, // 72 ‘Operation by Time' state
TimeCount = EMAEBLE:

else if{!Data_Storage.isTime)

state = 8, // 82 ‘Operation by Temp' state
TempCount = EMABLE:
i
break:
cagse T
ifibutton == "&')
1

state = 1; 4/ 'Stop’ stateE SO0HE
Start_End{DISABLE 3

TimeCount = DI3ABLE:
Data_Storage.setTime = 0.

else if{Data_Storage.setTime == 0)

state = 9; // 9= 'Done’ statedd
TimeCount = DISABLE:
}
break:
case 8!
if{button == 'e")

state = 1: // "Stop’ state®2 S0lZr
Start_End{D0IZABLE):
TempCount = DISABLE:
Data_Storage.setTemp = 20
Data_sStorage.currTemnp = 20;

}

else if{Data_Storage.setTemp == Data_Storage.currTemp)

state = 9; // 9= ‘Done’ stated
TempCount = DISABLE:
Data_Storage.currTemp = Z20;
h
break:
cagse 9.
state = 1; // 'Stop’ state® SO0hL
Beep_Sound( }; // Trigger 'Beep Sound’
Start_End{DISABLE
break:
}
Time_Count ing{TimeCount X
Temp_Count ingl TempCount




DFD Level 3 — Microwave

Increase
30seconds
/20C
333

Increase
10seconds
/10C
332

Tick

Trigger Trigger Trigger

Door - ~

. 7
Information 4 A
. System

Trigger

I Controller P pata
]‘
{ Enable  Storage
v 3.3.1 4 :
\ /f Disahle
Button Data < . Start / End
— 336
Trigger Enable
Disable
Temp Time
Counting Counting
Beep 3.3.8 337

vold Increasellseconds_10ci )

{
if{Oata_Storage.isTime == true)
{
Oata_storage.setTime += 10.
if{Data_Storage.setTime = GO0
Data_Storage.setTime = 10,
i
glse
{
Data_storage.setTemp += 10.
ifiData_Storage.setTemp = 90)
Data_Storage.setTemp = 30
i
[

22




DFD Level 3 — Microwave

Increase Increase
30seconds
/20C

3.33

10seconds
/10C
3.3.2

Tick

Trigger

Trigger Trigger

Door - o
Information ,/ A
; System
" Controller ::

\
J
Vo331

Button Data \\ 4

Trigger
Data

Enable  Storage
Disahle

Start/ End
336

Trigger Enable

Time
Counting
3.3.7

Counting

Beep 3.38

void Increased30seconds_20c( )

{
ifiData_Storage.isTime == true)
d
ifiData_Storage.setTime == GOO)
Oata_Storage.setTime = 30:
else
{
Data_Storage.setTime += 30
if{Data_Storage.setTime = 600)
Oata_%torage.setTime = GO0:
i
i
else
d
if({Data_Storage,setTemp == 90)
Data_itorage.setTemp = &0:
else
{
Data_Storage.setTemp += 300
if{Data_Storage.setTemp = 90)
Oata_%storage.setTemp = 90.
i
i
h

23




DFD Level 3 — Microwave

Increase Increase

Tick 10seconds 30seconds
/10C /20C
3.3.2 3.3.3
| . , void Mode_Change( )
Trigger Trigger Trigger {
Data_Storage.cookMode = (Data_Storage.cookMode+1 JE6:
0 o ifiData_Storage.cookMode == 0)
W A Data_Starage.setTine = 0;
f System ' Trigger else ifi{Data_Storage.cookMode == 1)
I Controller Dafa Data_Storage.setTime = 60;
o331 Enable  Storage else if{Data_Storage.cookMode == 2)
Button Data ¥ y Disable Data_Storage.setTime = 90,
. 4 e else ifiData_Storage.cookMode == 3)
b Data_Starage.setTime = 1200
Tk Enable else ifiData_Storage.cookMode == 4)
i Disable Data_Storage.setTime = 3000
else if{Data_Storage.cookMode == §)
27 UaE Data_Starage.setTime = 1200
Counting Counting }
3.3.8 3.3.7

Beep

24




DFD Level 3 — Microwave

Increase Increase
30seconds
/20C

3.33

10seconds
/10C
3.3.2

Tick

Trigger Trigger Trigger

Door - ~

. 7
Information 4 A
. System

Trigger

I Controller P pata
]‘
{ Enable  Storage
v 3.3.1 4 :
\ /f Disahle
Button Data < . Start / End
— 336
Trigger Enable
Disable
Temp Time
Counting Counting
Beep 3.3.8 337

void Time_Temp_Change( )

d

Oata_storage.isTime
ifiData_Storage,isTime == false)

d

Oata_Storage.cookMode
Data_sStorage.setTemp

IData_storage, isTime:

IF
20

Ivoid Start_End{bool enable)

d
¥

Oata_storage.s

enable;

25




DFD Level 3 — Microwave

Increase Increase

Tick 10seconds 30seconds
/10C /20C
3.3.2 333
Trigger Trigger Trigger
Door <.
. £
Information 4 A

. System Trigger

) Data
I Controller

{ Enable  Storage
\ 3.3.1 4 :
X y Disahle
s
Button Data \N“ . Start / End
Trigger Enable
Counting Counting
Beep 338 337

void Time_Countingibool enable)
i
static int tick = .
ifienable == true)
1
tick = {tick + 13810:
ifltick == 07}
Data_3torage.setTime--;
'
else
tick = 0:

void Temp_Countingbool enable)
{
static int tick = .

iflenable == true)
i
tick = itick + 1)z20:
ifitick == 07}
Data_Storage.currTemp += 10
}
else
tick = .
'
woid Beep_soundf ) /F 3.3.8
{
Beepl 900, 500):
usleep( TICK + 50000
Beepl 900, 500):
usleep( TICK + 50000
Beepl 900, 500):
1

26




Process Specification

Reference No.

3.3.1

Name

System Controller

Input (name / type)

door_info(boolean), button(char), Tick, Data_Storage(sturucture)

Output

Trigger, Enable, Disable

Process Description

if(button == ‘@’) [ Increase 10seconds / 10C Process= Trigger
if(button == ‘b’) & [I}] Increase 30seconds / 20C Process= Trigger
if(button == ¢’ ) & [ Cooking Mode Select Process= Trigger
if(button == ‘d’ ) & [} Time / Temp Change Process= Trigger
if(button == ‘¢’ ) & [} Start / End Process= Enable / Disable
if((Data_Storage. isTime =True)&&(Data_Storage.s==True)) & [} Time Counting Process
£ Enable / else & [ Disable
|f((Data Storage. |sT|me =False)&&(Data_Storage.s==True)) & [} Temp Counting Process
£ Enable / else & [} Disable
|f((((Data_Storage.|5T|me =True)&&(Data_Storage.setTime==0))
| | ((Data_Storage.isTime==False)&&(Data_Storage.setTemp==Data.Storage.currTemp)))
&&(Data_Storage.s==True)) [} Beep Sound Process= Trigger

27




Process Specification

Reference No.

3.3.2

Name Increase 10seconds / 10C
Input Trigger, Data_Storage(structure)
Output Data_Storage(structure)

Process Description

if((Data_Storage.isTime==True)&&(Data_Storage.cookMode==0)) &! [}
Data_Storage.setTime= 10 S 7,
if((Data_Storage.isTime==False) 2! [} Data_Storage.setTemp = 10 S 7}

Reference No.

3.3.3

Name Increase 30seconds / 20C
Input Trigger, Data_Storage(structure)
Output Data_Storage(structure)

Process Description

if((Data_Storage.isTime==True)&&(Data_Storage.cookMode==0)) &! [}
Data_Storage.setTimeS 30 571,
if((Data_Storage.isTime==False)Q [I}| Data_Storage.setTemp & 20 =7}

28




Process Specification

Reference No.

334

Name Cooking Mode Select
Input Trigger, Data_Storage(structure)
Output Data_Storage(structure)

Process Description

if(Data_Storage.isTime==True) & [}
Data_Storage.cookMode = (Data_Storage.cookMode+1)%6

Reference No.

3.3.5

Name Time / Temp Change
Input Trigger, Data_Storage(structure)
Output Data_Storage(structure)

Process Description

if(Data_Storage.isTime==True) & [
Data_Storage.isTime = False, Data_Storage.cookMode =0
if(Data_Storage.isTime==False) & [} Data_Storage.isTime = True

29




Process Specification

Reference No. 3.3.6

Name Start / End

Input Enable, Disable, Data_Storage(structure)
Output Data_Storage

Process Description

Enable, DisableOf| [Lt2}
EnableO| ™ Data_Storage.s = True,
DisableO| ™ Data_Storage.s = False

Reference No.

3.3.7

Name Time Counting
Input Enable, Disable, Data_Storage(structure), Tick
Output Data_Storage

Process Description

Enable, DisableOf| CC}2f
EnableO| ™ 10 TickO}C} Data_Storage.setTime = Data_Storage.setTime — 1

30




Process Specification

Reference No.

3.3.8

Name Temp Counting
Input Enable, Disable, Data_Storage(structure)
Output Data_Storage(structure)

Process Description

Enable, DisableOf| [L}2}
EnableO| ™ 30 TickO}C} Data_Storage.setTemp = Data_Storage.setTemp + 10

Reference No. 3.3.9
Name Beep Sound
Input Trigger
Output Beep

Process Description

Trigger A S £ HIO} Beep 2 =S (3X)

31




DFD Level 4 — Microwave

o State Transition Diagram 3.1.1

O

[ Back Light Off ]

(door_info==true || ((door_info==false) && (s==true))) (do.or_inf?zzfals.e && (s==false))
/ Enable "Back Light” / Disable"Back Light

[ Back Light On ]

32




DFD Level 4 — Microwave

o State Transition Diagram 3.2.1

O

[ Display Output ]

Tick
/Trigger "Time/Temp Display
Trigger "Mode Display”

33




Tick [button=="b"]

DFD Level 4 — Microwave

o State Transition Diagram 3.3.1

/ Trigger “Increase 30seconds/20

'r = Tick [button=="c’

/ Trigger “Increase-10seconds/10C" / Trigger "Ti

emp Change”

/ Disable “S

Tick [butt
/ Disable
Disable

art / End"

Tk putor==et
gget "Cooking Mode Select”

Tick [button=="e' && door_info=False]
/ Enable “Start / End”

n=="e Tick [butto
Start / End” / Disable “
“Time Counting” Disable

Tick [Data_Storage.isTime==True] Tick [Data_Storage.isTime=False]
/ Enable “Time Counting” ' / Enable "T

n=="e]
Start / End”
Time Counting”

Tick [setTime ==

¢ : . Tick [currTemp
/ Disable “Time Counting”

/ Disable “Temp Counting”

/ Trigger "Beep Sound”

34




DFD - Microwave

Enable

Back Light

Disable

Data
Storage

Door

Door . i
information

Sensor
Input

Time/Temp
Output

Door
information

> o o o o o o o e o o o
P

A button input

B button input
C button input
D button input

E button input ' Tick

Beep

Trigger =




Doar
Sensor
Input

Tick

A button input
Bbutton input
Chbutton input
D button input

Ebutton input

DFD - Microwave

Enzble
BackLight
Disable

Data
Storage

Door Time,/Temp
inf t e
information Trigzer Output

Trigzer
Soor 3.23
information

Tick

Button Data <
2 331
Trigger. DizableEnable
Tick .

Beep

wvoid main{ )
char button = “#t': /7 UEE HES IrE HEsls H ., Button Datad| & Eh.
bool door_info = false: // 22 HE HEHE HES= Ha ST (TRUEFALSED

set_stdin( ), 7/ B2& UEHS RIE &=
while{button '= "q'3
i

button = Button(): /7 "Button 2° Data Processtl & &ele £
door_info = Door_Sensor{button, door_infol) 44 '"Door Sensor 1
BackLight_ControlleriData_Storage.s, door_infol: /7 3.1.1
Display_Contraller( ) //F 3.2.1

system_Controller{door_info, button) /75 3.3.1

Afprintf( 2 &FEH = ¥stn®, door_info 7 OCEE rUEE )

usleep(TICK + 10003 4/ TICK (0.1 ) 0Fr= o
system( "clear” X

m
I
rr
il

}

reset_stdin(): // 2& U= =

iy
ra
03

4

Data ProcessHl & &&ls &=,

36




Structured Chart
|
door_info?\,

S

door_info

e

button

door_info

? button

Data_storage 3

Enable Trigger Trigger
Door Disable
Sensor
nput Data_storage

A4
Data_storage g

8 Data_storage

igger
Enable Data_Storage Data_Storage Data_Storage Data_Storage Data_Storage Data_Storage
€Bisable Data_storage

<O

Data_Storage

]

Enable
Disable

Enable
Disable

v

A buttong Bb
input input

V

F

input

C button 3| D

button
input

=

E butto
input

Trigger

i/ \

=

$ Trigger
y

$ Trigger

E=n
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“ Structured Charts — Back Light Controller H
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“ Structured Charts — Display Controller H




Structured Charts — System Controller

Main

5 8 .

button door_info —
%door_info

Door Sensor Data_Storage \ System
= & / O__) Controller
Data_storage <>

Door

Sensor g
Input
Data_storage
Door 077
Trigger
: Deta_storage E!;
p Data-storage %

Beep Sound O Data_storgge  Data_std{age ,Data_sdqrage/ Data Morage
Enable ¢
’. Disable
Temp Enable Enablg :
Counting Disab ,4. bisabjk € () Trigger () Trigger () Trigger () Trigger
\)
Time Time / Tem Cookin Increase Increase
Button . Start / End / P :
Counting Change Mode Select 30seconds/20 10seconds/10

A buttong B button C button D button E button
input input input input input

A button B button C button D button E button 40
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