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System Context Diagram

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

Button

Temp/Time

Mode
.
Back Light

Beep Speaker

Sensor Door Sensor Input
Temp Sensor Input




Event List

Input / Output Event

Description

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

S0e2k

= S8/ el

10sec/10C &7}
30sec/20C =7}
A7t/ &= (Default : A|Z})
X2l ZE MEH
SEFESIN

-T

AN 2 /28 25, 2 A/ 28 A2 #A
—

(00: ZE ARE CFat)




DFD Level O — Microwave

Temp Sensor Input

Door Sensor Input

A button Input Temp/Time
Output
B button Input Back Light

Beep Speaker

C button Input

D button Input

Digital Clock

E button Input




Data Dictionary — Level O

Input/Output Event Description Format / Type
Temp Sensor Input S22 Double, Periodic
Door Sensor Input = Gl /Ehal AEl True / False, Periodic

A Button Input 10sec/10°C 7} char, Interrupt
B Button Input 30sec/20C &7} char, Interrupt
C Button Input AlZt/ 2 & (Default : A]ZH) char, Interrupt
D Button Input Ag| 2E MEH char, Interrupt
E Button Input INESIESPN char, Interrupt

Temp/Time Display
Mode Display
Beep Speaker

Back Light

SN 2= /4™ 25, 2 A7/ A A2 BA
S| DE (00: DE AR OFSH HA|
Beep2 Z2{3H= AL

£0| €2{U=Z A| / Z=2| = Back Light On




DFD Level 1 — Microwave

Temp Sensor Input

Tick

Door Sensor Input

A Button Input

Current
Temperature

Door
Information

Button
Data

B Button Input

C Button Input

D Button Input

E Button Input

Beep
Back Light

Time / Temp
Mode

Tick




Data Dictionary — Level 1

Input/Output Event Description Variable ID Format / Type
Current Temperature Temp sensorS Sof| 22 2= 4 c_temp double
Door Information DoorsensorE E¢f Bt & Gal/Eral M H door_info boolean
Button Data AFEX7FAESIHES| M button char




Process Specification

Reference No.

1

Name Temp Sensor
Input Temp Senor Input
Output c_temp(double)

Process Description

Temp SensorE £l & Xl TemperatureS ZFX| 510 double™ B 4= Current Temperature0f A%t

Reference No.

2

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

Process Description

Door SensorS Sl &

2| AEf| S ZHX| 50 boolean® 4= Door InformationOf| X &t
(true: & &2l /false: & Etal)

Reference No. 3

Name Button

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

Process Description

CHA 7K HE Q| & & ZHX| 8L chard HH <= Button Data0f| X %t




DFD Level 2 — Microwave

Current
Temperature

Door
Information

Button Data

Tick Back Light
Beep
Temp / Time
Output Mode

Interface

4.1

Data
Storage

System

Interface
4.2

Tick 9




Data Dictionary —

Level 2

Input/Output Event Description Variable ID Format / Type
setTime int
Output Interface O Al &2t setTemp double
Datas = H2 TZH|
-setTime : 73 A| 7t .
Data Storage -setTemp: A2 cookMode Int
-cookMode : ZE2| 2 E
[isTime: A|ZH/2E R E isTime boolean
S RRNESTESPN (0:Temp / 1:Time)
s boolean




DFD Level 3 — Microwave

Time/Temp

Output
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Door
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Process Specification

Reference No.

4.1.1

Name

Output Controller

Input (type)

door_info(boolean), c_temp(double)

Output

Trigger, Enable, Disable

Process Description

Input 0| A] B £} 1t Data_Storage?| g} 2 Z Time/Temp Display, Mode Display, Beep
Sound, Back Light2| Data Process= TriggerA| 7| 7{L} Enable, Disable A| Z

Reference No.

4.1.2

Name

Time/Temp Display

Input (type)

Trigger, Data_Storage

Output

Time/Temp Output

Process Description

Trigger 2 2 = |0 Data_Storage.isTimeOj| [Ct2}
Data_Storage.setTime 22 Data_Storage.setTemp S & S Ar*




Process Specification

Reference No.

4.1.3

Name

Mode Display

Input (type)

Trigger, Data_Storage

Output

Mode Output

Process Description

Trigger2 @ = | 0] Data_Storage.cookModel| /L U= H4=0| 4o 2}

St= Mode(String) & ==

-
(@)

i

Ct
o

Reference No. 4.1.4

Name Beep Sound
Input (type) Trigger
Output Beep

Process Description

Trigger2 S =5|0{ Beep 2Z 3=

Ly
1%

Reference No.

4.1.5

Name

Back Light

Input (type)

Enable, Disable

Output

Back Light

Process Description

Enable / DisableOf| [L}2} Back Light”} On/Off =IC}




Current

Temperature ; ! 4
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Process Specification

Reference No.

4.2.1

Name

System Controller

Input (name / type)

c_temp(double), door_info(boolean), button(char)

Output

Trigger, Enable, Disable

Process Description

Input Of| A| B+ Z}F 1} Data_StorageQ| 42 £ Data ProcessS=
TriggerA| 7| 7{ L} Enable, Disable A| Z

Reference No.

4.2.2

Name Increase 10seconds / 10C
Input Trigger, Data_Storage, Tick
Output Data_Storage

Process Description

Trigger2 @ = |0 Data_Storage.isTime 40| [} 2} Time @I X| Temp QI X| EtEHSHO
TimeQ 4% cookModeZ} manualOf| S| & SH= 40| ™ Data_Storage.setTime=

10 57t, TempY A2 10C T 7}

ol




Process Specification

Reference No.

4.2.3

Name Increase 30seconds / 20C
Input Trigger, Data_Storage, Tick
Output Data_Storage

Process Description

Trigger2 @ = |0 Data_Storage.isTime 40| [Lt2} Time @I X| Temp QI X| LHEHSHO
TimeQ 4% cookModeZ| manualOf| S| & SH= 40| ™ Data_Storage.setTime=
30 57F TempQ 42 20C S7¢

Reference No.

4.2.4

Name Cooking Mode Select
Input Trigger, Data_Storage, Tick
Output Data_Storage

Process Description

Trigger2 S =& [} OFCt Data_Storage.isTime 40| [Lt2} Time @1 X| Temp @1 X| ZHELS]
O TimeQ 4 Data_Storage.cookMode ¢f= 1767} X| 14l Z7LA|ZICH
(60|™ 1= FOtZtCY)




Process Specification

Reference No.

4.2.5

Name Time / Temp Change
Input Trigger, Data_Storage, Tick
Output Data_Storage

Process Description

Trigger=2 2@ = & [f OC} Data_Storage.isTime=True ™ False 2 H ZE S} H A
Data_Storage.cookMode 4} 69 2 B4,

Data_Storage.isTime = False™ True 2 HfI*C}

(True= Time 2. E, False= Temp 2 E 2 7}7H)

Reference No. 4.2.6

Name Start / End

Input Enable, Disable, Data_Storage, Tick
Output Data_Storage

Process Description

Enable, DisableOf| L2}

EnableO| ™ Data_Storage.s=True,

DisableO| ™ Data_Storage.s=False
(True™ Start, False™ EndE 717)




Process Specification

Reference No.

4.2.7

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 ¢f= 14 ZkAA|

18




DFD Level 4 — Microwave

o State Transition Diagram 4.1.1

O

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

4

Initial State

[(Data Strorage.isTime==True && Data_Storage.setTime==0)
|| (Data Strorage.isTime==False && Data_StoragesetTemp==Current Temperature)]
/ Trigger “"Beep Sound” [Data Strorage.s==False && Door Information==True]

[Data Strorage.s==True} { Enable "Back Light"

/ Enable "Back Light”

[Data Strorage.s==False && Door Information == False]
/ Disable “Back Light”

Start Stop

19




DFD Level 4

Microwave

o State Transition Diagram 4.2.2

Tick [button=="a"]
/ Trigger “Increase 10seconds/10C"

Tick [button=="b"]

/ Trigger

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

Tick [Data_Storage.isTime==True]

/ Enable “Time Counting”

Tick [Data_Storage.isTime=False]

Tick [Data_Storage.isTime==True]
/ Disable “Time Counting”

Tick [button=="c"]
/ Trigger "Time / Temp Change

Tick [button=="d"]
/ Trigger "Cooking Mode Sele

"

Tick [Data_Storage.isTime=False]

Tick [button=="e" || door_info=True ||
(Data_Storage.setTime=0 && Data_Storage.isTime==True) ||
(Data_Storage.setTemp=0 && Data_Storage.isTime==False)]
/ Disable “Start / End” 20




DFD - Microwave

Current
Temperature

Temp Sensor Input

Tick

Door Sensor Input

Informatio

Tick
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Structured Charts — Output Controller
Main
Output
Controller
c_temp door_info
O O Enable
Disable
© Trigger © Trigger © Trigger ()
Temp Sensor Door Sensor Tinlmj?sg;eymp Mode Display Beep Sound Back Light

22




Structured Charts — System Controller

c_temp button door_info

o> O> O

tTrigger

tTrigger

?

Enable
Disable




Structured Charts — Output Controller

24




Structured Charts — System Controller

25
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