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System Context Diagram

Button

Sensor

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

A

Control )

y

Door Sensor Input

Temp/Time
Back Light
Mode

Beep Speaker




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

I:|O=IEI/I:I-
= O

mot

o El

A

10sec/10C 7t
30sec/20C =7}

A2t/ 2% (Default : A|ZH)
2| R E JiEl

AlIE /38R

M2E/28 25, 92 A2/ 28 Al BA

ret

I R E (00: ZE AR OHEH HA|

Beep2 = & St= A L|F

20| ¥ E Al / =2| = Back Light On

True / False, Periodic
char, Interrupt
char, Interrupt
char, Interrupt
char, Interrupt
char, Interrupt

interrupt
Interrupt
Interrupt

On/Off




DFD Level 0 — Microwave

Door Sensor Input

A button Input

B button Input

C button Input

D button Input

E button Input

MW
Control
0

Tick

Digital Clock

A

Temp/Time
Back Light
Mode

Beep Speaker




DFD Level 1 — Microwave

Door Sensor Input

Door
Information

Temp/Time
Back Light
Mode

Beep Speaker

Button

A Button Input Data

B Button Input

C Button Input

D Button Input

E Button Input




Data Dictionary — Level 1

Input/Output Event Description Variable ID Format / Type
oor Information (true : —E— %E:.I /false : —E— EEI_OE!) oor_inrto oolean
AL XLJE @l Edst HHE o ™
Button Data AR R B2l E button char




Process Specification

Reference No.

1

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

Process Description

Door SensorE S5l =& &2 2 EfE Z K|S} boolean H 4= Door InformationOf] X &t
)

o2l A
= O
(true: = E &l /false: & &2

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 ZHX =2 &

2 =S ZXAISH0] chard B4 buttonOf &




DFD Level 2 — Microwave
Data_Storage.s
e e e Back Light
>
Time / Temp
_________ Display S
Door .
Door Information Mode Dlsplay>
Data
Storage <
Beep Sound
Button Data >




Output Interface H| Al &S Datas = T2 LA
Variable ID Description Type
setTime AN A|ZE Int
currfemp ARl & Double
Data Storage setlemp 282 Double
Boolean /
isTime AMZb/ 25 2 E 0:False(2F Z E)
1: True(A|ZF 2 E)
Int /
cookMode 2| RE 0:0=d,1:H,2: =
3: @, 4: =, )| 7}, 5: | X}
Boolean /
s INESESPN 0: False(d X|)

1: True(A| 75,*)9



DFD Level 3 — Microwave

Door
Information

Back Light

Disable

Data
Storage.s

10




DFD Level 3 — Microwave

- ~

-
‘

Door

Information \
\ 391
<
b

< d

—

Data
Storage.s

,’ Back Light
i Controller

Enabl

e Back Back Light
Light

Disable 3.12

avoid BackLight_Controller{bool s, bool door_info) /7 3.1.17

static int state =
static bool enable

1, /2

false;

‘BackLight off' state, 2= 'BackLight On' s

switch(state)
{
case 1!
if{ door_info == true || {{door_info == false) && (s == TRUE)) )
{
enable = true:
state = 2.
1
break:
case 2.
if{ (door_info == false) && (s == FALSE) )
{
enable = false;
state = 1.
1
break:

H

// BackLight 3.1.27?
if(enable == true)
printf{"#033[93mEstn",
else
printf{ "#033[0nstn",

“Display On");

“Display OFF" )

t

a

te




Process Specification

Reference No.

3.1.1

Name Output Controller
Input (type) door_info(boolean), data_storage.s(boolean)
Output Enable / Disable

Process Description

door_info?} data_storage.s 7 & 0| [[}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 / DisableO| [C}2} Back Light7} On / Off




DFD Level 3 -

Microwave

Data

Time / Temp

Storage

Trigger

Trigger

DataStorage.

7’
e

N
N
N

Output

Mode
Output

cookMode

13




DFD Level 3 — Microwave

Data Time / Temp
Storage Output
Trigger
> e >
py >
4 5 Ay
Tick /. Display
i Controller !
i y
% 3.2.1 /
~ 4
< > v
— Mode
Trigger Output
DataStorage.
cookMode

mvoid Display_Contraller()

{
static int state = 1; // 1804 S S. 12 Display Output
Time_Temp_Display(Data_Storage);
Mode_Display(Data_Storage.cookMode )
-}

14




DFD Level 3 — Microwave
Data Time / Temp
Storage Output
Trigger
<8 T >
4 N
. B
Tick [ Display
( Controller !
J
by
~ 4
~ 4
a—— Mode
Trigger Output
DataStorage.
cookMode
Ivoid Time_Temp_Display()
{
int min;
if(Data_Storage.isTime == true)
{
min = {int) Data_Storage.setTime / 60;
printf("%.2d ! Z.2d¥n", min, Data_Storage.setTime - (min * 60) )
H
else
{
printf{"“%.2d / £.2d2 CHn", (int) Data_Storage.currTemp, (int) Data_Storage.setTemp);
}
-1

15




DFD Level 3 — Microwave

Data Time / Temp
Storage Output
Trigger
<8 T >
py >
4 5 Ay
Tick /. Display
i Controller !
i y
) 3.2.1 /
~ 4
< > v
T— Mode
Trigger Output
DataStorage.
cookMode

void Mode_Display{int cookMode)
{

static char mode_string[6][15] = {"manual”, "&", “Z=", ""dF" "2 /X MH",

printf{"%.2d : Zs#n", cookMode, mode_string[cookMode] )

DY

16




Reference No.

Process Specification

3.2.1

Name Display Contoller
Input (type) Tick
Output Trigger

Process Description

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

Reference No.

3.2.2

Name

Time/Temp Display

Input (type)

Trigger, Data_Storage(Structure)

Output

Time/Temp Output

Process Description

Trigger2 @ = | O] if(Data_Storage.isTime==True) O| ™ Data_Storage.setTime= ==
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.cookMode(integer) 17

Output Mode Output

Process Description Trigger2 < =| 0 Data_Storage.cookMode0f Y HE| U= HEo| LS HIE &
74O 2 80 String2 A &S 2Kl HY D Ol mode_string2 =&




DFD Level 3 — Microwave

Door

Information

Button Data

>




DFD L | 3 — Mi
void System_Controller{bool door_info, char button)
{
static int state = 1; 4/ 12 "Stop’ state
static bool TimeCount = false:
static bool TempCount = false:
Tick ! switchistate)
| i
| case 1!
I if{i{button == "a’') &% (Data_Storage.cookMode == 0)})
i
| state = 2; /25 'lIncrease 10secondsA10c’ state
! IncreaselOseconds_10ci i
1
Door | elge ifi{button == "b') && (Data_Storage.cookMode == 03
i
Information state = 3, /732 Increase 30seconds/Z20c’ state
Increasedlseconds_20c( i
!
/ else if(button == 'c’)
z {
Sompy. _Fnable  Storage state = 4 S/4= 'Time # Temp Change' state
ol ek -, 5 Time_Temp_Changel
> 18 Y, Disible 2 }
Button Data N va else 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; 19




Tick !

Door
Information

Em—
Button Data

DFD Level 3

Microwave

case 4:
state = 1; // 'Stop’ state2 S0
break;

case 5:
state = 1; // 'Stop’ state2 S0t
break:

case B:
if{Data_Storage.isTime)
{

state = 7, // 72 ‘Operation by Time' state

TimeCount = ENABLE:

else if{!Data_Storage.isTime)

state = 8, // 82 ‘Operation by Temp' state

TempCount = ENABLE:

break:

case 7.
if(button == ‘e")
{

state = 1; // 'Stop’ state2 So0pZ
Start _End{DISABLE );

TimeCount = DISABLE:
Data_Storage.setTime = 0;

else if(Data_Storage.setTime == 0)

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

state = 1; // 'Stop’ state®2 S0tZ
Start_End{DISABLE);

TempCount = DISABLE:
Data_Storage.setTemp = 20:
Data_Storage.currTemp = 20;

else if(Data_Storage.setTemp == Data_Storage
{

state = 9; // 9= ‘Done’ stated
TempCount = DISABLE:
Data_Storage.currTemp = 20;

break;
case 9:
state = 1; // 'Stop’ state®2 S0}
Beep_Sound({ ); // Trigger 'Beep Sound’
Start_End{DISABLE);
; break:
Time_Count ing( TimeCount );
Temp_Count ing{ TempCount );

.currTemp)

20




DFD Level 3 — Microwave

vold Increasellseconds_10ci )

{
ﬂw: if{Oata_Storage.isTime == true)
{
: Data_storage.setTime += 100
| if{Data_Storage.setTime = GOO)
| Data_Storage.setTime = 10,
! i
Door. else
Information I
Data_storage.setTemp += 10.
Z Data ifiData_Storage.setTemp = 90)
$\5==:_mmw Storage Data_Storage.setTemp = 30.
v Yo Dile s }
Button Data o 1

\  “a
N L %

21




DFD Level 3 — Microwave

Increase
30seconds

Increase
10seconds

Tick
/10C J20C
332 333
Trigger Trigger Trigger
Door xR
nformation 4@ e
4 \
—————— \ .
_>p[ System | Trigger -
| Controller '¢— aa
\ | Enable  Storage
{ 331 Disabl
. ; isable
Button Data N Start /End

336

Counting

void Increasel30seconds_20c( )

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

22




DFD Level 3 — Microwave

Increase
30seconds
/20¢
333

Increase
10seconds
/10C
332

Tick

Trigger Trigger Trigger

void Mode_Change( )
{
Data_sStorage,cookMode = (Data_Storage.cookMode+1 )JEG;
if{Data_Storage.cookMode == 0)
‘ \ Data_storage.setTime = 0
— \ else if(Data_Storage.cookMode == 1)
¢ e Data Data_Storage.setTime = 60
. Controller '¢— Tl else if{Data_Storage.cookMode == 2)
Vo331 Fatle Data_Storage.setTine = 90;
BmmnDMa\\ A Disable else if{Data_Storage.cookMode == 3)
S v Data_Storage.setTime = 1200
else if(Data_Storage.cookMode == 4]
Data_Storage.setTime = 300:
else if{Data_Storage.cookMode == &)
Data_storage.setTime = 120.

Door o
. P
Information  # N

Trigger

Start /End
336

Counting

23




DFD Level 3 — Microwave

ﬂm: void Time_Temp_Change( )
d
: Data_Storage.isTime = !Data_Storage.isTime:
| ifiData_Storage.isTime == false)
| d
| Data_Storage.cookMode = 0:
Epp Data_Storage.setTemp = 20;
Information !
1

Data

! f Sas _Enagle Storage
\ S e, Disdle T ivoid Start_End{bonl enable)
Button Data Sy {
Oata_storage.s = enable:
- 1

24




DFD Level 3 — Microwave

void Time_Countingfbool enable)

{
Tick ! static int tick = .
| iflenable == true)
| {
| tick = {tick + 13510
, if{tick == 0}
| Data_Ztorage.setTime--;
1
|
elze
Epp tick = 0;
Information }

Data void Temp_Countingf{bool enable)

\f=::_EQabIe Storage { e
— S Wi static in ick = 0:
\ N & Disdble < : s
Button Data & “QQ Ef{enable true)
tick = (tick + 13Z30.
ifitick == 0)
Data_Storage.currTemp += 10
'
glse
tick = 0.
i
void Beep_sound( )
{
printf{ "#atata" )
¥

25




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 == ‘e’ ) & [ Start / End Process= Enable / Disable
if((Data_Storage.isTime==True)&&(Data_Storage.s==True)) & [} Time Counting Process
£ Enable / else & ] Disable
if((Data_Storage.isTime==False)&&(Data_Storage.s==True)) & [} Temp Counting Process
£ Enable / else & ] Disable
if((((Data_Storage.isTime==True)&&(Data_Storage.setTime==0))

| | ((Data_Storage.isTime==False)&&(Data_Storage.setTemp==Data.Storage.currTemp)))

&&(Data_Storage.s==True)) <! [llf Beep Sound Process= Trigger

26




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) ! [} 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)) & [If
Data_Storage.setTime= 30 57},
if((Data_Storage.isTime==False) ! [} Data_Storage.setTemp = 20 S 7}

27




Process Specification

Reference No.

3.3.4

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) & [l}| Data_Storage.isTime = True

28




Process Specification

Reference No. 3.3.6

Name Start / End

Input Enable, Disable, Data_Storage(structure)
Output Data_Storage

Process Description

Enable, DisableOf| CC}2f
EnableO| ™ Data_Storage.s = True,
DisableO| ™ Data_Storage.s = False

Reference No.

3.3.7

Name Time Counting
Input Enable, Disable, Data_Storage, Tick
Output Data_Storage

Process Description

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

29




Process Specification

Reference No.

3.3.8

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

Process Description

Enable, DisableOf| [C}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 21 2 £ 210} Beep & EH(3X)

30




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?::fals.e && (s==false))
/ Enable "Back Light” / Disable"Back Light

[ Back Light On ]




DFD Level 4 — Microwave

o State Transition Diagram 3.2.1

O

[ Display Output ]

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

32




Tick [button=="b"]

DFD Level 4 — Microwave

o State Transition Diagram 3.3.1

/ Trigger "Increase 30seconds/20

Tick Toutto =a] Tick [button=="c,

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

emp Change”

/ Disable “S

Tick [butt
/ Disable
Disable

art / End"

TiC
gger "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] I Tick [Data_Storage.isTime=False]
/ Enable "Time Counting” / Enable “Temp Counting”

n=="e]
Start / End”
Time Counting”

Tick [setTime == 0

< \ ) Tick [currTemp |== SetTemp]
/ Disable "Time Counting”

/ Disable "Temp Counting”

/ Trigger "Beep Sound”

33




DFD - Microwave

Enable
- Back Light
Disable -

Data

Storage
Time/Temp
Triggef Output
’
’

Data
Storage.s

Door
Sensor
Input

Door
______ information

Trigger =

Button Data
N

A button input
B button input

\

C button input
D button input

E button input




DFD - Microwave
=90

Data
Storage
Do Time/Temp
Sensor Trigger Quipu:
Input
1 Door
information Mode
Tick Trigger Output
323
Trigger
Button Data Bty
A button input 2 Storage

B button input

C button input

D button input Trigger DisableEnable H;

E button input Tick

void main()

char button = ‘#t'; // HEE HES US MTSt= W, Button Datadl| sHE .
bool door_info = false; // 22| HE AHS ™MTss W5, S /S (TRUE/FALSE)

setistdin(); &/ 2& UHES 3 g5

while{button !'= "q')
{

if{ (button == "f') && (Data_Storage.s == false) )
door_info = !door_info;
}

BackLight_Controller(Data_Storage.s, door_info);
Display_Controller{ )
System_Controller{(door_info, button);
printf{“door_info = %d#n", {int)door_info):

=
=

1
mnr
o
1>

usleep{TICK + 1000); // TICK (0.1%) Ot2 g 0|
system({ "clear” )

35
}

reset_stdin( ), // 25 UH

9

njo
r
]
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Structured Charts — System Controller

N
7|

S

door_info

5

button

button

<O

door_info?
A4

Data_storage.s 8 $
\4
; -

Data_storage

Enable
Disable

Door
Sensor

Input

Trigger t

S

$ Trigger
8 Data_storage.cookV

door_info

O>|53 <O

Data_storage

ode

E Trigger
-/
"~
Enable Data_Storage Data_Storage Data_Storage Data_Storage Data_Storage
énisable Data_storage

9 Data_Storag

-
v
Data_Storage
A4

A buttong B button$ C buttong
input input input
A4

Enable
Disable

Enable

Trigger
Disable
A4 A4 A4

D buttong E buttong
input input

Trigger

Trigger

Trigger

\

4 \




Structured Charts — System Controller

5 &

button door_info

Enable
Door Disable
Sensor

Input

door_info

door_info

? button

Trigg? \Trigger

6—. Trigger

Enable
Disable

Enable Enable

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




