2T ESSS =

M X 21 X| SASD



1. System Context Diagram

A. Time/Templ Input
B. Time/Temp2 Input
C. Time/Temp Input
D. Mode Input

Button E. Start/Cancel Input

Time

MW
Control

Back Light
Beep Sound

Door Sensor Input
Temp Sensor Input

Sensor



2. Event List

8 T TEr L I Keyboard a, time/temp0j| [[}2} 10sec/10°C Z7} HE

B. Time/Temp 2 Input Keyboard b, time/temp0f| [}t2} 30sec/20°C 571 HE

C Time/Temp Input Keyboard ¢, time/temp(A|ZH &) A HE

D. Mode Input Keyboard d, ZE ME{ HE

E. Start/Cancel Input Keyboard e, Z=2| Start/Cancel HHE

3 HA A

Mo

Door Sensor Input

Temp Sensor Input =2k H3

Time A2 BE(EE A2 SR/ A2 EE)

Temp or HE(WE e Hr/HN 25 He)
_l

Mode 2c 88

Back Light Back Light 3 Ba(z2| 5, 2 & A)

Beep Sound



3. DFD Level O

Time/Temp 1

Time/Temp 2

Time/Temp

Time/Temp 1 Input

Time
Temp
Mode

Tim&Temp 2 Input

Time/Témp Taput

Mode Inpu MW

Start/Cancel
Door Sensor

Temp Sensor

Control
0

tart/CgeCel/Input

Back Light

Dogf Sensor Input Beep Sound

I
: Tick
I

Temp Sensor Input
Digital Clock

Display

Output



Level O : Process Specification

Name

Input

Output

Process Description

MW Control

Time/Templ, Time/Temp2, Time/Temp,
Mode, Start/Cancel, Door Sensor,
Temp Sensor, Tick

Time, Temp, Mode, Back Light, Beep Sound

"MW Control” T2 M A= MXY QK] A|AEIO 0 QI
M2 AREAZE s 278 A ol 25, 22
Ne| SES 2Qloto] StEO0] B3-S 2= =

Z M| AO0|LCt



Level O : Data Dictionary

Keyboard a, time/temp0| C}2} 10sec/10°C & True/False, Interrupt

A. Time/Temp 1 Input

B. Time/Temp 2 Input
C. Time/Temp Input
D. Mode Input

E. Start/Cancel Input
Door Sensor Input

Temp Sensor Input

7t HE

Keyboard b, time/temp0j t}2} 30sec/20°C S

7t HE
Keyboard ¢, time/temp(A|Zt 2 &) M7H H

Keyboard d, ZE MEH HE
Keyboard e, 2| Start/Cancel HHE

8 4X| A

Mo

=& H3

AZEEE(EE A2t SE/AM AlZE )

rim

True/False, Interrupt

True/False, Interrupt
True/False, Interrupt
True/False, Interrupt
True/False, Periodic
Int32, Periodic

True/False, Periodic

Time

Temp 2 FEEY 2 2/ 28 E8) True/False, Periodic
Mode B 3= True/False, Periodic
Back Light Back Light 23 H&H(=2| & & €& Al True/False, Interrupt
Beep Sound 3%x7t Beep & =8 Y True/False, Interrupt

Tick

Periodic



4. DFD Level 1

- MW Control O

Time/Temp 1 Input

Time
) Button Temp
Control Button Data

1

Time/Temp 2 Input
Time/Temp Input

Mode Input

Start/Cancel Input

Display
&
Output
Control

Back Light
Beep Sound

Door Sensor Input > Sensor

Control Sensor Data

Temp Sensor Input

>




Level 1 : Process Specification
efrenceNo |1 Retermceno 2

Name Button Control Name Sensor Control

Input Time/Templ, Time/Temp?2, Input Thermometer input, Door Sensor
Time/Temp, Mode, Start/Cancel input, Tick

Output Button data Output Sensor data

Process “Button Control” TZ M| A= AF2  Process “Sensor Control” TE M A& Al

Description A7t Yot HES| HEE 90 & Description 2 EYS 2, 29| I H MEE
olct. olof E9Qlct.

N

Name Display & Output Control

Input Sensor data, Button data

Output Time/Temp/Mode,
Back Light / Beep Sound

Process "Display & Output Control” = £ Aj|

Description A= sensor data?t button data&

HIEt S 2 MW2| SHEQ| 00l HH
2 MESH= m2 M| Ao|LC}.



Level 1 : Data Dictionary

SIXf| 29| 7Hm|AEf S 2= HO|H Periodic
Sensor Data

AP A7 M-S AZH 25, RE S9| HO|]E  Interrupt
Button Data



5. DED Level 2(1)

- Button Control 1

Time
Increase Time Data

Time/Temp 1 Input _ AUWEACIRE 1.7

Interface
1.1

Time/Temp 1 Set

Time Data

Time/Temp 2 Input _ WSAEE
/ P P Interface

1.2 im&/Temp 2 Set

Temp

Increase Temp Data

Time/Temp\Se 1.9
Time/Temp Input Time/Temp \ ¥ Button
Interface Controller

13 1.6

Temp Data

Modeg’Se

Mode Input Mode
Interface

.\
1.4 \ v Mode
Stasft/Cancel Set Increase Mode Data

111

Start/Cance

Start/Cancel Input Interface

15
Mode Data




5. DED Level 2(2)

- Sensor Control 2

Door Sensor Input Dlelely Door State Bele]y
Interface Sensor
Tick 2.1 2.2
-
-~

Temp Temp State

Interface

23

—>» Door Data =——>

—>» Temperature =——>




5. DED Level 2(3)

- Display & Output Control 3

Time

Temp Data Display

3.1

Time Data ‘

Mode Data
Door Data ‘ Back Light
Output
Temperature Control

3.2

Tem
Control P>

Beep Sound



Level 2 : Process Specification

Name
Input
Output

Process
Description

Time/Templ interface
Time/Templ input
Button Controller

AHES £ 2 Z{& Button
Controller Of| Al &2 X&ot ZX|E
F o= & otCt.

Name Time/Temp?2 interface

Input Time/Temp2 input

Output Button Controller

Process BHEZ & 712 Button
Description Controller Of| Al &2 ®EtSE X

|2 3tz 2 Bict

ReferenceNo.__[13 __________________|ReferenceNo. {14

Name
Input
Output

Process
Description

Time/Temp interface
Time/Temp input
Button Controller

Time/Temp M HES =2 742
Button Controller Of| A &2{ R EE
HBkSLA| SHCF.

Name Mode interface

Input Mode input

Output Button Controller

Process Mode HE &S L+ 7= Button
Description Controller Of|A| &2{ R E Mzt

S e A| b,



Level 2 : Process Specification

Name Start/Cancel interface Name Button Controller

Input Start/Cancel input Input From Interfaces

Output Button Controller Output Time Increase, Time Reset, Temp

Process BH{ES == 742 Bytton %ncrease, '|I\'j3|mp Rlel\s/let,dMode

Description Controller Of| Al 2 A|&F FA ncrease, vianual Mode

L RESS o5 o0t Process HE=S S¢of Ho|H g8 21t X

Description HotAHLE HIO|HE X=7|3tetCt

Name Time Increase Name Time Reset

Input From Button Controller Input From Button Controller

Output [Time Data] Output [Time Data]

Process AZHES S7HA1Z] A0S Time Process AZEE XR7|3HAZ] ATFE Time

Description Data 0f A ZtstL}. Description Data 0ff A ZtstL}.



Level 2 : Process Specification

Name Temp Increase

Input From Button Controller
Output [Temp Data]

Process =225 S7tA1Zl Z1tE Temp
Description Data Of A &St

Name Temp Reset

Input From Button Controller

Output [Temp Data]

Process 22 & x7[2AZ] Z4HE Temp
Description Data O A Z&rsHC}.

Name Mode Increase

Input From Button Controller
Output [Mode Data]

Process DEE =7JHA7Z] 2132 Mode
Description Data 0| X %&tsHC}.

Name Mode Reset

Input From Button Controller

Output [Mode Data]

Process DEE X7|3tA| 7] 21 Mode

Description Data O X Z&tsHC}.



Level 2 : Process Specification

ReferenceNo._ 121 |ReferenceNo. |22

Name Door Interface Name Door Sensor
Input Door Sensor Input, Tick Input Door State
Output Door State Output [Door Data]
Process SAX| 29| 7L AMEfE LIRS Process Door StateZS DataYE{Z H3 O
Description Door State0f ™ =otC}. Description ot
ReferenceNo._ {23 [ReferenceNo. |24
Name Temp Interface Name Temp Sensor
Input Door Sensor Input, Tick Input Temp State
Output Temp State Output [Temperature]
Process X 2 E TCHSIO| Temp State Process Temp StateE Data HE{Z HF

Description Of| M EtsiCt. Description of MESICL



Level 2 : Process Specification

ReferenceNo._131 _________________|ReferenceNo._J32

Name Display Control Name Output Control

Input Temp Data, Time Data, Mode Input Temp Data, Time Data, Mode
Data, Door Data, Temperature, Data, Door Data, Temperature,
Tick Tick

Output Time, Temp, Mode Output Back Light, Beep Sound

Process IO|EHE =3 dEfet O Xol=2 Process HO|HE ECE AL|7 £ ul

= 4y
Description ikl Description ZIO|EE 741 IN& HOE =3

=



Level 2 : Data Dictionary

Time/Temp1 Set InterfaceOj Al Y=l HE MG True/False, Interrupt
Time/Temp2 Set InterfaceOf M R HE Y HEH True/False, Interrupt
Time/Temp Set Interfacedi| M & & HE True/False, Interrupt
Mode Set InterfaceOjA] Y= Y& MG True/False, Interrupt
Start/Cancel Set InterfaceOj Al Y=l ME MG True/False, Interrupt
Temp Data Ar& AL 2ot 25 O|O|H Int32, Interrupt
Time Data AHERI7E 278 AlZHHIOlH Int32, Interrupt
Mode Data AME AL At 2 20| O] H Int32, Interrupt
Door State InterfaceOf| A EHEHoH SR SfEH HE True/False, Periodic
Temp State InterfaceOf| A{ THTHSE XY AEf ME Int32, Periodic

Door Data AN 22 7HHEH| Ef Boolean, Periodic
Temperature ol 22 HE Int32, Periodic

Time AlZE CIOJEE BA[SIZ| 2let o7 = Int32, Periodic
Temp =& HO|HE BEA[ISHY| f/e D471 &= Int32, Periodic
Mode D E HO|HE BAISH?| ot D74 = Int32, Periodic

Beep Sound Beep Sound& 37t 3= ¥Y True/False, Interrupt

Back Light Back Light2| on/offg =H5t= FH True/False, Interrupt



6. DFD Level 3(1) State Transition Diagram

- Button Controller 1.2

Tick[button A Press == True && !(Time
Data+10>=600)]/Trigger "Time Increase : A%
Tick[button B Press ==4ffue && !(Time
Data+30>=600)]/Trigger "Time fgrease : B"

ase : A"

Tick[button A Press == True]/Trigger "Time Reset",Trigger "Time In
. B Press == True]/Trigger "Time Raget", 3
Time Reset Time Increase
pttton™A Press == True && (Time Data+10><600

Tick[button B Press == True && (Time Data+30>=600)]/

Tick[Mode Button Press]/Trigger "Time Re
Tick[Mode Button Press]/Trigger "Time Reset”, Trigger "Mode Increase”
Trigger "Mode Increase"

Tick[Time/Temp button activation =
"Temp Reset”

5)]/Triggel "Mode Increase”

Mode Increase

Tick[Mode Buttor)i Press]/Trigger "Mode Reset"

Tick[Mode Button Press && Mode Data + 1>= 5]/

Manual Mode

Tick[button A Press == True && (i
Tick[Mod®& Button Press && !@Mode Data + 1>= Data+10>=90)1/Trigger "Temp
Tick[button B Press == Truef&
Data+20>=90)]/Trigger "Te

/Trigger "Time Reset", "Temp Reset", "Manual Mode"

Tick[button A
Press == True
&& (Temp
Data+10>=90)
I/

Tick[button B
Press == True
&& (Temp
Data+20>=90)
I/

o - BX

Temp Increase

Tick[Time/Temp button activation == True]/Trigger
"Time Reset”

Tick[button A

Press ==

True]/Trigger

"Temp

Reset", Trigger

"Temp Increase :

A"

Tick[button B

Press ==

True]/Trigger

"Temp

Reset", Trigger
Rcrease :

Temp Reset



Time Display

6. DFD Level 3(2)
. , >
- Display Control 3.1 ’
Temp Display
Command
>
Temp Data
Mode Display
Time Data Command
>
Display
Mode Data . Controller
3.11 . Setting State
Command
Door Data ->

Temperature

Operating State

Operating Command >

3.1.6




6. DFD Level 3(3)

- Output Control 3.2 Back Light

On

LSRRI Command
On

3.2.2
Temp Data
Time Data
Back Light
: Off
Output Back Light Wasege
Mode Data . Controller » Off >
321 N . 3.2.3
Door Data
Temperature Beep Sound
i Beep Sound Command

3.24




Level 3 : Process Specification

Name Display Controller Name Time Display
Input Temp Data, Time Data, Mode Data,  Input Trigger
Door Data, Temperature . .
: Output Time Display Command
Output Trigger
1 =
Process AMEXZF 2780 BE A A 2= PDreC)cher?Stion Tglspéigrcinotr;”g%@ipr
Description QF 20| JHHAE Q| MEE P gger/r 9128 Ars

29t A|ZPSE S DisplayOf

Of Display2t Beep Sound/Back Light Zaisie mais Ljalch

Output0f Trigger @ H-= ™ =HSHCt

Name Temp Display Name Mode Display
Input Trigger Input Trigger
Output Temp Display Command Output Mode Display Command

: : Process Display Controller2 £ H
Process Display Controller2 28 Trigger?t  paccription Triqaer7h S 010 M AFR X7
Description SO0 QH AIEXI AMHSH 2 P ngger?r =012 & ArS AL}

MAS DEXNMHE D|Sp|ay0-”
. o = O - — O =
£ Display0]| Z35t= 332 L{ElICh sl S Ljalc)



Level 3 : Process Specification

Process Display ControIIerE-‘?'-E1 T

Name Setting State

Input Trigger

Output Setting State Command
Description =0 CH7| AEHO| &

Displayd| Z245t= HH

Name Output Controller

Input Temp Data, Time Data, Mode Data,
Door Data, Temperature

Output trigger

Process ASRZE MESH ME U I 25
Description Qt o] JNH AEjO| MEE
Of Back Light On/Off

Qt Beep Sound 0 trigger &=
crobCt.

Description

Description

Operating State
Trigger
Operating State Command

Display Controller2 &

B Trigger7t S0 W s4 &
B2 | é!%*‘é Display0f & 2{3}
= ddS LHEICh

—

Back Light On
Trigger
Back Light On Command

Output Controller2 £

Ef Trigger7t E0{ 2™ A 0f
M MEEE2 Door datag HtE

O 2 Back LightE 7{= ¥y
LH 2IC}.



Level 3 : Process Specification

Name Back Light Off Name Beep Sound

Input Trigger Input Trigger

Output Back Light Off Command Output Beep Sound Command

Process Output Controller2 £E{ Trigger Process Output Controller2 £

Description 7 E0{TH MAOAN MEtErS Description E Trigger7f =0 H ALE X7}
Door dataE HIE 2 £ Back LightE AMo HEE HOfAM SEH S &
= HHAZS L2} £ TSt Beep Sound H“”

dE= UECH



Level 3 : Data Dictionary

: : S| AFRAP ™S 22 AEHE True/False, Interrupt
Time Display Command Display0l Z2{3[ 52 3l 3
Temp Display Command S| ARV A-™S 22 MEHE True/False, Interrupt
Display0f| E335t= & ot= EY
, AN AFEA A™o BE HEE True/False, Interrupt
Mode Display Command Display0l| Z 255 2 3f= oo
Szms Seumne Commane Beep SoundZ 3x7t ==3st= @3  True/False, Interrupt
Back Light Command Back Lighto| on/off& Z=ESt= HE  True/False, Interrupt
, CH7| ALERO| AtEHS Dipl =28}  True/False, Interrupt
Setting State Command EHél %PHE LC%I = Diplay0| ==5} rue/False, Interrup

S RFAFEf O] AFSHS Displ =S True/False, Int t
Operate State Command E i = Display0fl ==} rue/False, Interrup



/. DFD Level 4(1) State Transition Diagram

- Display Controller 3.1.1

Mode Display

Tick[State==Time
&&d==T]
/trigger "Mode Displa

Tick[State==Ti
&&d==T]
/trigger “Mode Displa

Tick[Start==F]
/Trigger “Setting state’,

Tick[Start==T&&D_Open==F]
/Trigger "Operating stateg

Setting state Operating state

Tick[Cancle==T]

/Trigger “Setting state” Tick[State==Temp]

/trigger "Temp Display”

Tick[State==Temp]
rigger “Temp Display”

ick[State# =Time]
/trigger “Time Display”

Tigk[State==Time&&B_d==

rigger “Time Display”

Tick[(s_temp-
(3*sec_check)*10) < 20j=¥

Time Display Temp Display & iernp Display

ick
(s_tiEne—sec_ Tick[while(s_temp-
/trigger "Operating state (3*sec_check)*10)>0]
] ] /trigger “temp-now”
Time Display

Tick[while

((s_time-sec_check))!=0)]

/trigger "Time Display”



/. DFD Level 4(2) State Transition Diagram

- Output Controller 3.2.1

Standby

Tick[D_Open==F&&Start=

/Trigger “Back Light Offz ]

Tick[D_Open==F||Cancle==T||
(Cancel==F &8& n_temp>=s_temp)

|| (cancel==F && sec_Check==s_time)]
/Trigger “Back Light Off"

Back Light Off Back Light On

Tick[D_Open==T||Start==T]
/Trigger "Back Light On"

Tick[(Cancel==F && pr#temp>=s_temp)
|| (cancel==F &8¥Sec_Check==s_time)]
/trigger "Bee@” Sound Output”

Beep Sound



8. DFD Overall

. Time Time Command
Time/Temp 1 Input T/T1 Increase Time Data ) Display
Interface /
LA i Trigger ;¢
1 gger,

Temp DP
Command

Time/Temp 2 Input /T 2 : Time Data
Interface

12 7 Mode DP
7 Command

Temp Data

Controller ' Fihal

Time/Temp Input /T &t
/ P _nP Interface Button
13 Controller

Setting State
Command

Temp Data

Mode Input Mode
Interface

14

Operating State
ommand

Increase Mode Data
S/C ; 111
Interface
15

Start/Cancel Input

Mode Data

Controller Back Light\SuluElt!

Door Sensor Input Door Door State
Interface

21

Door Data

Tick Beep Sound

Command

Temp Sensor Input Temp Temp State
Interface

2.3

Temperature

_———

Tick




O. Structured Chart (Basic)

Button Data

o—>

Controller
Door Data

Temperature
O— >

Button
Controller

Trigger |Trigger | Trigger | |Trigger [Trigger [Trigger Trigd
Door

Sensor

Door
Sensor

T/T1 T/T
Interface Interface

Back Light
Off

S/C Temp
Interface Interface

Back Light

Setting on

T/T 2 Mode Door

Interface Interface Interface

Operating



9. Structured Chart (Advanced)

Controller
l/ “\\\
De0Or Data ~
Button Data . . Tempe rat
0/7 Door

Sensor

Button Door
Controller Sensor

Back Light
Off

N\
Back Light
On

T/T1

T/T S/C Temp Temp
Interface Interface Interface Interface ] BINJEM

T/T 2 Mode Door Time
Interface Interface Interface BINJEM

Setting

Operating Beep Sound



