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DFD Level O
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DFD Level 0 - Data Dictionary (1/2)

I N N

10sec_10C incre St == [ OFCF A|ZH/2 27} 10sec/10C A =7}stC} Default= FalseO|1, HHEQ| QI&0| & False / True Interruot
Button Input 0| 2 mj ot TrueJ} =ICh (Bool) P
30sec_20C_incre StH == [ OtCH A2t/ 2 £ 7} 30sec/20CAI STttt Default= FalseO|1, HEQ| 20| & False / True Interrupt
Button Input o € W of True} =IC}. (Bool) P
Time_Temp Button 710 TimeS 2 A™E|O/ULD, £ E [[H OtCt Temp -> Time @ 2 HZO0t 7tH A =IC}. False / True Interrupt
Input Default= False0| T, mgg ol2i0| S0 2 WDt Trues} =ICH (Bool) P
Manual(0) / Dduck(1) / Juk(2)

o2 8= =e|dyo w2 o2l Altez A EC X20|= Manual2 E|0QICH HHEE  / Bob(3) / Kuk / Jjigae(4) /

Mode Button Input L= @OlC} “E ->= -> HF -> 2 -> T} -> Manual -> @ " o2 RSH=C]. Pizza(5) Interrupt
(Integer)

XE|E AZ&H/F A SHCE 2| MO|H "A|&H S, 2| ZO|H "F A " StC} Default= FalseO| 1, False / True
s B 4 E0| 2lz0] S0] 2 f B True?} =0 Mo LA SiBict (Bool Al
Door O_C Sensor 22 90 Bherfh 22| 30 22 9™ Xx2|7F @310 BacklightZt 74 ZICt Default= FalseO| 1, False / True Interrupt
Input HEQ| |IZ0] 50 = M B Truest EIC} (Bool) P



DFD Level 0 - Data Dictionary (2/2)

I R N

7te =X = ick dfLFEF 1X XML} = 0 1ZSOFCH Ti
Tick Al ".LE =M of{=LC}. Tick ofLtE 1X 2 7HHSHCE Default= FalseO| 11 1220(CH TickO| TrueZt g False / True Temporal
0] S0{ZtCk (Bool)
- 00:00/00C -
Il 2
Time_Temp Output SAX AL/ 28 £ HO&FLC (nteger / Char) Periodic
S| REE 20 &Lt “00 : manual”, “01 : ®”, "02 : =", "03 : &}", "04 : =_M®|7}", “O5 : L K}" O] 00 : ModeName .
Mode Output 217 501-’.‘-!:} (Integer / Char) Periodic
H Q o || H| © x> = L | [e:| o =< False / True . .
Backlight Output Lighter2 Edf 812 H=5tC} Default= FalseO|11 20| €IS or =2| F0f Bt Z{XICH (Bool) Periodic
= ITOO L [ nLro S TOO L False / True ..
Beep Sound Output SpeakerE S| H{Z 22 LHCt Default= FalseO| 11 2|7} BGSMY PF 37 HZ & WL} Periodic

(Bool)



DFD Level 1
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DFD Level 1 — Process Specification

10sec_10C_increButton Input

30sec_20C_incre Button Input

Button _

Time_Temp Button Input

»

Mode Button Input

> Sensor Input States / Door State

S_C Button Input

- Detection
. 1

Door Sensor Input

Name Button _ Sensor Detection

Input 10sec_10C_incre Button Input, 30sec_20C_incre Button Input, Time_Temp Button
Input, Mode Button Input, S_C Button Input, Door Sensor Input, Tick

Output Input States / Door State

Process

Description

Olg] Q=59 AHO|ESS 20t Chs ZEM A0 HEHE.

—



DFD Level 1 — Process Specification

Tick

€ ——————

Time_Temp Output

Mode Output

OUtPUt Backlight Output

Manager
2

v

Input States / Door State

v

Beep Sound Output

v

ReferenceNo. 12

Name Output Manager

Input Input States / Door State, Tick

Output Time_Temp Output, Mode Output, Backlight Output, Beep Sound Output
Process 2| PIZ=2| AHOIEE 7IX| 1 &2 =Lt

Description



DFD Level 2 (1/2)
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Mode Button Input

10sec_10C_incre Button Input
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Button
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S C
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DFD Level 2 - Data Dictionary (1/2)

I R N

10sec_10C Button 10sec_10C _incre ButtonQ| Q20| S0{LH=X| QF 2t=X|0f| CHSH AEfE LIEFLHCE (=0f 1010B False / True Interruot

State = 10sec_10C Button State 7} True™ 1, False™ 0 O|LCt) (Bool) P

30sec_20C Button 30sec_20C _incre Button2| 2/210| S0{Lt=X| Ot L=X|0|| CHSH AFEfES LIEFLHC} (0] 30208 False / True Interrupt

State += 30sec_20C Button State 7} True'1| 1, False™ 0 O|LC}.) (Bool) P

Time_Temp Button Time_Temp Button2| 20| S A =X| Ot t=X|0f| CHEH MENE LIELHCE (20 TT= False / True Interrupt

State Time_Temp Button State7} True™ 1, False™ 0 O|LCt.) (Bool) P
Mode Button2| /20| S| =X| OF =X|0| CHst AEfS LIEFLHCE (20| M= Mode False / True

Hlee Buiien Sl Button State”} True™ 1, False™ 0 O|LC}.) (Bool) AR
5_C Button9| 20| SO{Bt=A| ¢ 2t=X|0f Ciet SEfS LHEFHEL (R0 S& S_C Button False / True

oG [Butien stz State”Z| True®™ 1, False™ 0 O|LC}) (Bool) e
ool &a{0l=X| Ct&d Ol = LS AFE S LFEFLHO} (& = H

Door State 20| DU =X| B QY =X|0f CHst AFEfE LIEILHC} (20 D= Door StateZ} True™ 1, False False / True Interrupt
™ 0 O|LC}) (Bool)



DFD Level 2 (1/2) — Process Specification

Door
Door Sensor Input Sensor Door State

Interface
1.1

Name Door Sensor Interface

Input Door Sensor Input

Output Door State (Bool)

Process Door Sensor InputO| & =X| ot = =X| TEFSIO Door State £ True/False 2 LI E

Description LHC}.



DFD Level 2 (1/2) — Process Specification

Time_Temp
Time_Temp Button Input ‘ Button Time_Temp Button State
Ll  Interface

1.2
Name Time_Temp Button Interface
Input Time_Temp Button Input
Output Time_Temp Button State (Bool)
Process Time_Temp Button InputO| =& =X| ¢t =8l =X| EEtSHH Time_Temp State £

Description True/False 2 L E L}



DFD Level 2 (1/2) — Process Specification

Mode
Mode Button Input ‘ Button Mode Button State

Interface
1.3

Name Mode Button Interface

Input Mode Button Input

Output Mode Button State (Bool)

Process Mode Button InputO| =& =X| 2t =R =X| ZtEHS0 Mode Button State &

Description True/False 2 LJE LHC}.



DFD Level 2 (1/2) — Process Specification

10sec 10C
10sec_10C_incre Button Input Button 10sec_10C Button State

Interface
1.4

»

Name 10sec_10C Button Interface

Input 10sec_10C_incre Button Input

Output 10sec_10C Button State (Bool)

Process 10sec_10C_incre Button InputO| 2R =X| ¢t =& =X| EELSHO 10sec_10C Button

Description State £ True/False 2 LJ & LHC}.



DFD Level 2 (1/2) — Process Specification

30sec 20C
30sec_20C_incre Button Input Button 30sec_20C Button State

Interface
1.6

Name 30sec_20C Button Interface

Input 30sec_20C_incre Button Input

Output 30sec_20C Button State (Bool)

Process 30sec_20C_incre Button InputO| =R =X| o =/ =X| ZHEFSIG 30sec_20C Button

Description State = True/False 2 L| & LHC}.



DFD Level 2 (1/2) — Process Specification

S C Button

S_C Button Input S _C Button State

Interface
1.7

Name S_C Button Interface

Input S_C Button Input

Output S_C Button State (Bool)

Process S_C Button InputO| 2R =X| ¢t =&/ =X| EEHSHG S_C Button State £ True/False

Description 2 L E Y,



DFD Level 2 (2/2)

10sec_10C Button State

30sec_20C Button State

Time_Temp Button State
Mode Button State

S_C Button State

Door State

Time_Temp Display
Command

Tick

1
1
1
1
1
1
1
1
1
v

Main
Control

Mode Display
Command

Speak Command

2.1

Data

Backlight
Command

Time_Temp
Display
Interface
2.2

Mode
Display
Interface
2.3

Speaker
Interface
24

Lighter
Interface

2.5

Time_Temp Output

Mode Output

Beep Sound Output

>

Backlight Output

»

v



DFD Level 2 - Data Dictionary (2/2)

Description

Time_Temp Display
Command

Mode Display
Command

Speak
Command

Backlight Command

Data

Time_Temp Display Interface & £l $Xf A2t 2 E S5 E HEH Lt

Mode Display Interface £ S3 3i] ZEE SHSIT = HYH

Speaker Interface & A2|E W= St E FH

Lighter InterfaceE S| 5!

o

Q20| 2 A|ZHS stime Off K& st

AlZHE ctime, SR 2= & ctempd|

UE SI=F FY

_ll
g

o
il

rot

b}

rot

C}.

AU 2 2L E stemp Off X&SICE 2|10 A XY

SiCH 12|21 cmodelf= XY 2 E7F MEHEICE

False / True
(Bool)

False / True
(Bool)

False / True
(Bool)

00
(Integer)

00 "AB”
(Integer, Char)

Interrupt

Interrupt

Interrupt

Periodic

Periodic



DFD Level 2 (2/2) — Process Specification

10sec_10C Button State

30sec_20C Button State
Time_Temp Button State

Mode Button State

Tick

Time_Temp Display Command

\ 4

Mode Display Command

v

Main

Speak Command

v

Control

2.1

\ 4

S_C Button State

Data

A

Door State

Name
Input

Output

Process
Description

Main Control

10sec_10C Button State, 30sec_20C Button State, Time_Temp Button State, Mode
Button State, S_C Button State, Door State, Tick

Time_Temp Display Command, Mode Display Command, Speak Command
HE=52| 21X AHO|EE ZOtetA Datadf| Mot 20{2t 28S X0 SHLf.



DFD Level 2 (2/2) — Process Specification

Time_Temp
Time_Temp Display Command Display Time_Temp Output

Interface
»

v

ReferenceNo.____ 22

Name Time_Temp Display Interface

Input Time_Temp Display Command (Bool)

Output Time_Temp Output

Process HE ZE0f| A 2tOt2 Time_Temp Display Command 7t True™ A|Zt EE= 2 £ Z 2G|

Description =L}



DFD Level 2 (2/2) — Process Specification

Mode
Mode Display Command Display Mode Output

Interface
2.3

v

Name Mode Display Interface

Input Mode Display Command (Bool)

Output Mode Output

Process HEEQ AN 202 Mode Display Command 7t True™ REE = =2H3|| =L}

Description



DFD Level 2 (2/2) — Process Specification

Speaker

Speak Command Beep Sound Output

v

Interface
24

ReferenceNo.___ 124

Name Speaker Interface

Input Speak Command (Bool)

Output Beep Sound Output

Process ZAE E0||A| BFOI2 Speak Command 7t True™ H|Z S & 37t Z=5|| FLC}.

Description



DFD Level 2 (2/2) — Process Specification

Lighter

Backlight Command Backlight Output

v

Interface
2.5

ReferenceNo.___ 25

Name Lighter Interface

Input Backlight Command (Bool)

Output Backlight Output

Process HEZE0| A 80t Backlight Command 7t True™ Hl 2 HH&E5|| =L

Description



DFD Level 3 - 2.1 (1/3)

10sec_10C Button State

30sec_20C Button State

Time_Temp Button State

Mode Button State

10sec 10sec Data
Increase >
212
Trigger .7
92 e e 10C Data
7 Increase >
PR Trigger _ =" 213
R ”4’ —
7 ’,4”
’f
4”’
Button Trigger 30sec 30sec Data
2.11 ~~e_ -
Ny
~~~~~Trlgger
I S SSsa 20C 20C Data
,’ Increase >
1 2.15
I
. Cd I
Trigger ,» T / 'l
rigger i
99 ,I Trlgger,
I
I

Kuk_Jjigae
Mode
219

Dduck Data Juk Data Kuk_Jjigae Pizza Data

Data



DFD Level 3- 2.1 - Data Dictionary

Event

Description

Type

10sec Data

10C Data

30sec Data

20C Data

Manual Data

Dduck Mode

Juk Mode

Bob Mode

Kuk_Jjigae Mode

Pizza Mode

10 2t= AlZF G|O|E{E Datadf Q&= stimef| =5 A|ZICL

10k 2t= 2 & HO|E{F Datad U= stemp0f =5 A|7ICH.

30= 2t= A|Zt HIO|E{ & Datalf U= stimedf| =% A|ZICt

20k 2t= 2% 00| E Datad]| Y= stempdf &+ A|ZICt

Manual Mode 2t= X} H|0|E{ £ Datadj U= cmode0f BHA A|ZICH

Dduck Mode 2}= A|Zt GIO|E(12)2} X} O|O|H("Dduck”)E Data0| 2= stimeld} cmoded]|
7 AlZich

Juk Mode 2}= A|Zt GIO|E (18 30X)2F 22X} H|O|E{(Juk”)E Datal| Q= stimeld} cmodedj|
S AlZict

Bob Mode 2f= A[Zt H|O|E{(1&)2F &Xt H|O|E{("Bob")E Datalf| U= stimed} cmodedi| HHF
AlZICE

Kuk_Jjigar Mode 2t= A|Zt O|O|E{(5&2)2t &Xt §|O|E(“Kuk_Jjigae")E Datadf| U= stimed}
cmodedf HZA A|ZILC}

Pizza Mode 2}= A|Zt HIO|H(2E)2} X} O|O|E{(“Pizza")E Datad] Q= stimel} cmode0] H
A AlZict.

00
(Integer)

00
(Integer)

00
(Integer)

00
(Integer)

IIABII
(Char)

00 / "AB”
(Integer / Char)

00 / "AB”"
(Integer / Char)

00 / "AB”
(Integer / Char)

00 / "AB”
(Integer / Char)

00 / "AB”
(Integer / Char)

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt



DFD Level 3 — 2.1 Process Specification

Trigger 10sec 10sec Data
------------------------------------ Increase :

2.1.2

Name 10sec Increase

Input Trigger

Output 10sec Data (Integer)

Process 10sec Increase Of TriggerZt =0 2™ 10=x 2t= A|Zt 0| E & Datad = stimed|

Description =™ A|ZICH



DFD Level 3 — 2.1 Process Specification

Trigger 10C 10C Data
------------------------------------ Increase :

2.1.3

Name 10C Increase

Input Trigger

Output 10C Data (Integer)

Process 10C Increase Of Trigger7F 0 2™ 10k 2t= 2 & G|0|EZ Datalf| QU= stemp0|

Description =™ A|ZICH



DFD Level 3 — 2.1 Process Specification

Trigger 30sec 30sec Data
------------------------------------ Increase :

2.14

Name 30sec Increase

Input Trigger

Output 30sec Data (Integer)

Process 30sec Increase 0 TriggerZt 01 2™ 30x 2f= A|Zt O] & Datal|| = stimeo|

Description =™ A|ZICH



DFD Level 3 — 2.1 Process Specification

Trigger 20C 20C Data
------------------------------------ Increase :

2.1.5

Name 20C Increase

Input Trigger

Output 20C Data (Integer)

Process 20C Increase Of Trigger/t 0 @™ 20k 2= 2% H|O|HE Datadf Q= stemp0

Description =™ A|ZICH



DFD Level 3 — 2.1 Process Specification

Trigger Manual Data

Name Manual Mode

Input Trigger

Output Manual Data (Char)

Process Manual Mode0j| Trigger7t 0{ 2™ Manual Mode 2t= &X} 4|O|E{ £ Datalf /U=

Description cmoded|| HZA A|7ILC}.



DFD Level 3 — 2.1 Process Specification

Trigger Dduck Data

Name Dduck Mode

Input Trigger

Output Dduck Data

Process Dduck Modedj Trigger/t 0 2™ Dduck Mode 2= A|Zt 0|2t A H|O|HE

Description Dataf = stimel} cmodelf HZ& A|ZILC}.



DFD Level 3 — 2.1 Process Specification

Trigger Juk Data

Name Juk Mode

Input Trigger

Output Juk Data

Process Juk Mode0j| Trigger7t 0 2™ Juk Mode 2t= A|Zt §|0|E{2} =Xt H|O|E{-Z Datadj

Description Ql= stimel} cmoded HZA A|ZIC}.



DFD Level 3 — 2.1 Process Specification

Trigger Bob Data

Name Bob Mode

Input Trigger

Output Bob Data

Process Bob Mode0| Trigger?} 0 2™ Bob Mode 2t= A|Zl H|O|EH 2t &XI H|O|E&E Data

Description o A= stimeld} cmodelf HZE A|7ILC}.



DFD Level 3 — 2.1 Process Specification

Trigger Ku k_ingae Kuk_Jjigae Data
------------------------------------ Mode g

2.1.9

Name Kuk_Jjigae Mode

Input Trigger

Output Kuk_Jjigae Data

Process Kuk_Jjigae Mode0j Trigger?} =0 2™ Kuk_Jjigae Mode 2t= A|Zt H|O|EH 2t &Xt O

Description O|E £ Datadf = stimel} cmodedf HA A|7ZIC}



DFD Level 3 — 2.1 Process Specification

Trigger Pizza Data

Name Pizza Mode

Input Trigger

Output Pizza Data

Process Pizza ModeO| Trigger?} 0] 2™ Pizza Mode 2= A|Zt O|O|E 2} ZAt L|O|EE

Description Dataf = stimel} cmodelf HZ& A|ZILC}.



DFD Level 3 - 2.1 (1/3) [State Transition Diagram for Button Controller 2.1.1]

=true] / Trigger “10sec Increase” -

Time Input

[M==true] /
Trigger "Juk Mode”

[M==true] /

[1010B= Trigger "Dduk Mode”"

[M==true] /

[3020B==true] / Trigger “30sec Increase” Trigger "Manual Mode” [M==true] / Trigger "Bob Mode"

[TT==true] / [TT==true] /

[M==true] / Trigger "Kuk_Jjigae Mode"

Kuk_Jjigae
[1010B == true] / Trigger “10C Increase”

[3020B==true] / Trigger “20C Increase”
[M=3#fue] / Trigger “Pizza Mode”

M: BE MEH (=1, f=0)

TT: AZt2E B E MEH (t=1, f=0)

1010B : 10= = 10E S7HHE (t=1, f=0)
3020B : 30% L= 20 Z7HHE (t=1, f=0)



DFD Level 3 - 2.1 (2/3)

Backlight Command
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Controller ~
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N~~~
Trigger ==w_ Speak Command
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Trigger
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Data increase

2.1.15

Time
Decrease
2.1.16

Time Increase Command



DFD Level 3 — 2.1 Process Specification

Enable

Backlight Command

\ 4

Name Light

Input Enable, Disable

Output Backlight Command (Bool)

Process LightOf| Enable0| =0 2™ Lighter Interface0f| Al BacklightZ 742} Backlight

Description Command& E'HC} DisableO| 50| 2™ 112t= Backlight Command& H LY.



DFD Level 3 — 2.1 Process Specification

_______________Ei?_g_e_r _______________ Make Sound Speak Command
2.1.14

Name Make Sound

Input Trigger

Output Speak Command (Bool)

Process Make Sound®j| TriggerZt =0 2™ Speaker Interface0j| Al Speakst2t= Speak

Description Command& E 'L} DisableO] 50{ 2™ I12f+= Speak Command & H:HLCH.



DFD Level 3 — 2.1 Process Specification

Trigger Temp Temp Increase Command
------------------------------------ Increase g

2.1.15

Name Temp Increase

Input Trigger

Output Temp Increase Command

Process Temp Increased| Trigger/t = 2™ Datal ctempE S7tA|ZILC}

Description



DFD Level 3 — 2.1 Process Specification

Trigger Time Time Increase Command
------------------------------------ Decrease :

2.1.16

Name Time Decrease

Input Trigger

Output Time Increase Command

Process Time Increase0f Trigger?} 0{ 2™ Datadf| ctime= S7tA|ZIC}

Description



DFD Level 3 - 2.1 (2/3) [State Transition Diagram for Time_Temp Controller 2.1.11]

[D==true] / Enable “Light” [D==false] / Disable “Light"

[(S==true) && (D==false)] / Enable "Light” [(Data.ctime==0) || (Data.ctemp>=Data.stemp)] / Disable “Light", Trigger “Speaker”

Running

Tick [(T==0)&8(Data.ctime!=0)] T'C/kT[ﬁiTg; - }),f‘%rf:;%alts;tei?erfl< Data.stemp)]

/ Trigger “Time Decrease”

Time Temp
Decreasing Increasing

S: x| AR FA(t=11=0), D: 22Ef (t: 1, f=0),T:Time/Temp (0 = A|ZH 1 =2&)
Data.ctime : Data0f X&Z|O{ U= X A|Zt Data.ctemp : Datalf| M E|O{/U= X 2

Data.stime : Data0]| HZ&Z|0{QUY= MHEE A| ,_P, Data.stemp : Data0|| ALY AP 2



DFD Level 3 - 2.1 (3/3)

Time Display Command

»
»

Time_Temp Button State

Temp Display Command

»

Controller
2117

Data

Mode Display Command




DFD Level 3 — 2.1 Process Specification

Enable

Time Display Command

\ 4

Name Time Print

Input Enable, Disable

Output Time Display Command (Bool)

Process Time Print0f| Enable0| 0 2™ Time_Temp Display Interfaced| #| Time= Displayd}
Description 2f= Time Display CommandZ& HE 'L} DisableO] 502 ™ I12t= Time Display

Command&E HUWC}.



DFD Level 3 — 2.1 Process Specification

Enable

Temp Display Command

\ 4

Name Temp Print

Input Enable, Disable

Output Time Display Command (Bool)

Process Temp Print0| EnableO| S0{ 2™ Time_Temp Display Interface0f| 4| Temp= Displayst
Description 2= Temp Display Command& E L} DisableO| 2™ I12t= Temp Display

Command&E HUWC}.



DFD Level 3 — 2.1 Process Specification

Enable

Mode Display Command

o
»

Name Mode Print

Input Enable, Disable

Output Mode Display Command (Bool)

Process Time Print0f| Enable0| =0/ 2™ Mode Display Interface0| 4| ModeZ& Displays}et=
Description Mode Display Command& E'HC} DisableO| 50{2™ I12t= Mode Display

Command&E HUWC}.



DFD Level 3 - 2.1 (3/3) [State Transition Diagram for Display Control 2.1.15]

/ Enable “"Time Print”, Enable “Mode Print”

[TT==true] / [TT==true] /
Disable “Time Print”, Enable “Temp Print” Disable “Temp Print", Enable "Time Print”

TT:AUA2ERE (t=1,t=0)
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Structured Charts — Microwave Oven System (Basic)
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Structured Charts — Microwave Oven System (Advanced)
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