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1. System Context Diagram

Time/Templ Input Time
Time/Temp2 Input .
Time/Temp Input Display
Mode Input
Button Start/Cancel Input

Time

Temp
Display

Mode
MW Display
Control
Back Light On/Off Back Light
Beep Sound Output

Temp

Door Sensor Input

Sensor

Beep Sound
Output



2. Event List

Time/Temp 1 Input Keyboard a, time/tempdj| [t2t 10sec/10°C 7 HE

Time/Temp 2 Input Keyboard b, time/temp0]| [Ct2} 30sec/20°C 571 HE

Time/Temp Input Keyboard ¢, time/temp(A|ZH 25) 48 HE

Mode Input Keyboard d, ZE ME} HE
° (01: &, 02: =, 03: &, 04: =/ 7}, 05: I| X} 06: Manual)

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

Door Sensor Input = Z8 4 AN

AlZEZE(EE AlZE SR/ A2t EH)

Time

Temp 2 YHHETE 2 YE/HEN 28 FE)
Mode RE ZE

Back Light On/Off Back Light 3 Wai(xa| &, £ ¥a Al
Beep Sound 327t Beep & =9 ¥Y



3. DFD Level O

Time/Temp 1 Time/Temp 1 Input Time Display

Time

Time/Temp 2 Tim&Temp 2 Input emp Temp Display

Mode
Mode Display

Time/Temp Time/Témp Yaput

MW

Mode Inpu

0

Start/Cancel tart/Caatel Input Back Light On/Off

Door Sensor Door Sensor Input Back Light Off Output

Tick

Beep Sound

Beep Sound Output
Digital Clock



Level O : Data Dictionary

Time/Temp 1 Input Keyboard a, time/temp0j| L}2} 10sec/10°C 57 HE True/False, Interrupt

Time/Temp 2 Input Keyboard b, time/temp0j| [}2} 30sec/20°C 57 H{E  True/False, Interrupt

Time/Temp Input Keyboard ¢, time/temp(A|Zt &) A HE True/False, Interrupt
Keyboard d, 2= MEH HHE True/False, Interrupt
Mode Input (01: =, 02: =, 03: &, 04: =/ 7}, 05: TX} 06: Manual)
Start/Cancel Input Keyboard e, 2| Start/Cancel H{& True/False, Interrupt
Time AlZh BE(EE AlZE SE/A AlZE 8 &) Integer, Periodic
Temp 2 YHAETY 2 YEH/AN 22 YE) Integer, Periodic
Mode bil 75 Integer, Periodic
Back Light On/Off Back Light Z22/5X| BH(Z2| & & EE Al £3) True/False, Interrupt
Beep Sound 37t Beep & =8 Y H True/False, Interrupt
Tick 1 Tick = 0.1= Periodic



4. DFD Level 1

- MW Control 0

Time/Temp 1 Input

Time/Temp 2 Input
Time/Temp Input

> Button

Control Button Dat
Mode Input 1 Ton Fat

Start/Cancel Input

Sensor
Control Sensor Data

Door Sensor Input




Level 1 : Process Specification
ofrenceNo |1 Retermceno 12

Name Button Control Name Sensor Control

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

Output Button data Output Sensor data

Process “Button Control" T2 M|A= AF2  Process “Sensor Control” TE M| A& A

Description A7t Eist HES| HEE 9l0f & Description 2 EYSH 25, 2o| I H MEfE
olct. olof S9lc.

T

Name Display & Output Control

Input Sensor data, Button data

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

Process "Display & Output Control” = Z Aj|

Description A = sensor data?t button data&s

HIEt O 2 MW2O| SIEQ 00 HH
2 MESH= m 2 M| A0|LC}.



Level 1 : Data Dictionary

S| 20| JmAE S 2= 0o Integer, Periodic
Sensor Data

AFEX7F ™S A2t 25, BE 59| [|O|H Integer, Periodic
Button Data



5. DED Level 2(1)

- Button Control 1

Time

Increase Time Data

Time/Temp 1 Input _ AUGEAR I L7

Interface
11

Time/Temp 1 Set

Time Data

Time/Temp 2 Input _ (AEAELE"
/ P P Interface

1.2 ima&/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

Modg’Se

Mode Input Mode
Interface

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

111

Start/Cance
Interface
1.5

Start/Cancel Input

Mode Data




5. DED Level 2(2)

- Sensor Control 2

Door Sensor Input Dlelely Door State Blele]y
& Interface Sensor =% Door Data =—>
Tick 2.1 2.2
-
-~
Tick Temp Temp State Temp

- Interface

SETEas —> Temperature =2

24

23




5. DED Level 2(3)

- Display & Output Control 3

Temp Data Display Mode
Control —>

3.1

Time Data >etting

Qperating

Mode Data

Door Data

Back Light On/Off

Output

Temperature Control
3.2 Beep~Sound




Level 2 : Process Specification

Name Time/Templ interface Name Time/Temp?2 interface

Input Time/Templ input Input Time/Temp2 input

Output Button Controller Output Button Controller

Process AHEES S E Z4 & Button Process BHEZS +2 Z4& Button

Description Controller Of| Al &2{ M& ot =X|E  Description Controller Of| Al &2 ®EtSE X
|82 S, X2 #B}E2 St

Name Time/Temp interface Name Mode interface

Input Time/Temp input Input Mode input

Output Button Controller Output Button Controller

Process Time/Temp M2t HEZ £ E A2 Process Mode HE S 2 74 & Button

Description Button Controller Of|H| €21 EEE  Description Controller Of|A| &2{ 2 E Hz}
HetotA otrt. = Tt otCt.

12



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 =2 72 Bytton %ncrease, "I\'jmp Rle'\s/let,dMode
Description Controller Of| Al &2 A|&F F A ncrease, vianual viode
EE FHSS S5 oftrh Process HE=S S¢of Oo[H g5 21t X
Description HotAHLL H|O|EH & =7|3t5tCt
Name Time Increase Name Time Reset
Input From Button Controller Input From Button Controller
Output [Time Data] Output [Time Data]
Process AZtE S7tA1Z] 21E Time Process ANZHS X7|3FA|Z] ADFE Time
Description Data O X Z&sHC}. (tick=0.1=xX) Description Data O H{&siCH HEOS 2 =X I
10 tickO| X|LtH 1z Z4, 30 = AlZF2 [0 10=20|H, 10z ¢
tickO[ X|L+H 10°C S 7t SEfO|A ot ¥ I SII5HH 02

x7|3} 5l 2, HEO| S Bt AlZt
0| Z7tstet.

13



Level 2 : Process Specification

ReferenceNo._[19 _________________|ReferenceNo._J110

Name Temp Increase Name Temp Reset

Input From Button Controller Input From Button Controller

Output [Temp Data] Output [Temp Data]

Process =5 37t 7l 21+ Temp Process =5 Z7|3A 7] Z210tE Temp
Description Data O] X %&tsHC}. Description Data || M&SHCH X 2=

90°CO| B 90°C 0| a, b HES =
20 20°CE £7|3} & df
7k B7ksiA| Ect

L
rfo
H1

Name Mode Increase Name Mode Reset

Input From Button Controller Input From Button Controller

Output [Mode Data] Output [Mode Data]

Process DEE =JA|Z]I A1H= Mode Process DEE X7|gtA|Z] A1E Mode
Description Data Of A Z&tsStCt. Description Data Of A &sStCt.

14



Level 2 : Process Specification

Name Door Interface Name Door Sensor

Input Door Sensor Input, Tick Input Door State

Output Door State Output [Door Data]

Process SAX| 29| 7l AEfE THEHSHO Process Door StateE Data™E{Z H}3 O]
Description Door State0f =St} Description eIt

Name Temp Interface Name Temp Sensor

Input Tick Input Temp State

Output Temp State Output [Temperature]

Process X 2 & LSO Temp State  Process Temp StateE Data YE{|Z H}
Description o ®ESHTE. Description O ™ ErSHCt.

15



Level 2 : Process Specification

ReferenceNo._131 _________________|ReferenceNo._/32

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, Setting, Output Back Light On/Off, Beep Sound
Operating Process HOIHE ECfE AL L

i
Process IO|EHE =2 dEQt O N2 Description 2I0|EE 7411 = HHE £=H
Description H =}

16



Level 2 : Data Dictionary

Time/Temp1l Set
Time/Temp2 Set
Time/Temp Set
Mode Set
Start/Cancel Set
Temp Data
Time Data
Mode Data
Door State
Temp State
Door Data
Temperature
Time

Temp

Mode

Beep Sound

InterfaceOf| M =l My M
InterfaceOf| A RHE F& ©F
InterfaceO| M U= ME MG
InterfaceO| M Q2= ME ME
InterfaceO| M =l My M

ALEXZE 278et 2= H|0[H

—

A&7 278 e A ZHH Ol

—

AHEXARZE 2788t ZEHOH

—

InterfaceOf| Al EHEISE SIXY AE] M EH
InterfaceOf| A| THEHSE SR APER M

S 22| HE SEY

ol 2= §=

AlZH HIOIEE EAlSL7| 2{et Of7H

=& HOIHE ®AlS7| 2leh 071
I

DC HO|HE BEA|SH| /st OH7HH

True/False, Interrupt
True/False, Interrupt
True/False, Interrupt
True/False, Interrupt
True/False, Interrupt
Integer, Interrupt
Integer, Interrupt
Integer, Interrupt
True/False, Periodic
Integer, Periodic
Boolean, Periodic
Integer, Periodic
Char, Periodic

Char, Periodic

Char, Periodic

17
True/False, Interrupt



6. DFD Level 3(1) State Transition Diagram

- Button Controller 1.6

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

Tick[button A Press == True]/Trigger "Time Reset" Trigger "Time Inct€ase : A"

. B Press == True]/Trigger "Time Raget", ]
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]/Trig@er "Time Reset",
Tick[Mode Button Press]/Trigger "Time Reset”, Trigger "Mode Increase”
Trigger "Mode Increase"

“Temp Reset”

5)]/Trigger "Mode Increase”

Mode Increase

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

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

Manual Mode

Tick[Time/Temp button activation =

Tick[button A Press == True && !

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

Data+20>=90)]/Trigger "Te

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

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

rigger

o - BY

Temp Increase

Tick[button A

Press ==
Tick[button A True]/Trigger
Press == True "Temp
&& (Temp Reset", Trigger
Data+10>=90) "Temp Increase :
% A"
Tick[button B Tick[button B
Press == True Press ==
&& (Temp Truel/Trigger
Data+20>=90) "Temp
% Reset", Trigger

Temp Reset



6. DFD Level 3(2) e
- Display Control 3.1
Temp
>
Temp Data
Time Data Mode
>
Display
Mode Data . Controller
311
Setting
Door Data ->
Temperature

Operating Operating
3.16 >

19



6. DFD Level 3(3)

- Output Control 3.2

Back Light

Temp Data
AR 4
Time Data ,/',/,Disable
IR
Mode Data . Controller
321
SO .
Door Data \\;rngger
\\\
S
Temperature [ BaEy Sl
3.2.3

Back Light On/Off
>

Beep Sound
>

20



Level 3 : Process Specification

Name Display Controller Name Time Display
Input Temp Data, Time Data, Mode Data, Input Trigger
Door Data, Temperature _
, Output Time
Output Trigger
H =
NgxtuTY B Ay es LS DR Conolases
M H (= o) 7H_u_| EHgl x{EE HF p gg_._ = — ‘o
Description Qt 29| SEH2E B M X S Al;pﬁgg Display0j|
Of Display2t Beep Sound/Back Light =25l maiS Laich
Outputdj| Trigger HH S ™ SICt =

Name Temp Display Name Mode Display
Input Trigger Input Trigger
Output Temp Output Mode
: : Process Display Controller2 £
Process Display Controller2 2 E{ Trigger?} Description Trigger7t S0{Q o AF%XP}
Description =0 H ALEAVF 2Fot 2R MM D X EE Displayo|
£ Display0f| =4 |'|_ %ES'; L{ 2l CF. XE:| St e Lyalc)

21



Level 3 : Process Specification

Name Setting State Name

Input Trigger Input

Output Setting Output

Process Display Controller2 £ E{ Trigger7} PDrecr)cher?Stion

Description E0eH [:H7| MEHO| At P
Display0f| £2st= HaH S LY 2ICt

Name Output Controller Name
Input Temp Data, Time Data, Mode Data, Input

Door Data, Temperature Output
Output trigger Process
Process AFEX7F ™St HE B X 2%  Description
Description QF 20| 7HH|ALER Q| I*EE =l

Of Back Light On/Off
Qt Beep Sound 0f trigger @& ™
ot

Operating State
Trigger

Operating

Display Controller2 &

B Trigger’t =0{ ™ 5%t &
Efj o | éi%*g Display0j| =&}
= HHZ Lf2ICk

Back Light

Enable/Disable

Back Light on?Off

Output Controller2 &

E{ Enable/Disable0| =0{ 2
H MMM MEEF2 Door
datag HIE 2 £ Back Light&
A0 THE BE= UYECL

22



Level 3 : Process Specification
erence o323

Name Beep Sound

Input Trigger

Output Beep Sound

Process Output Controller2 £
Description E| Trigger7t {2 ™ AL X7t

H8¥ot HEE @Ol SAE=
THEH S0 Beep Sound 24



Level 3 : Data Dictionary

S| AFRXIZ AXSH 2 MEE True/False, Interrupt

rime Display0ll S231 == 1= &
- S| AFRXIZF AXSH 2 MEE True/False, Interrupt
=L Display0f| ZdtE 2 3l B
q AN AFEAZ A-o BE HEE True/False, Interrupt
Mode Display0|| £tz ot B
E 3X7} =23l HE]
Beep Sound Beep SoundE 3x7t E5s= HH True/False, Interrupt
Back Light On/Off Back LightE £3/3&5l= B & True/False, Interrupt
, CHZ| A Ef Q| A== Diplayd &= 6t True/False, Interrupt
Setting CE 3l o
, SAHAMERO| AtSHS Display0f =238t True/False, Interrupt
Operating CE S o

24



/. 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 & ernp 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” 25



/. DFD Level 4(2) State Transition Diagram

- Output Controller 3.2.1

Tick
/trigger "Beep Sound”

Beep Sound Back Light Off

Standby

Tick

Tick[Door_Sensor_Input==TRUE] /Disable “Back Light"

Tick[Start_Cancel_Input==STRUH|

Door Check Finish

Tick[Door_Sensor_Input==FALSE]

Tic tart_Cancel_Input==TRUE) ||
(Start_Cancel_Input==FALSE &&
Now_Time>=Set_Time) ||

(Start_Cancel_Input==FALSE &&

Now_Temp>=Set_Temp)]

Operate Back Light On

ick
/Enable “Back Light”



8. DFD Overall

Time Time
Time/Temp 1 Input T/T1 Increase Time Data ) Display
Interface VA 312
11 ; . /
X Trigger ,

Time/Temp 2 Input /T 2 : Time Data
Interface T
12

Mode

Controller ' Jgkubmiald4 Display
3.14

Temp Data

Time/Temp Input /T S
/ PP Interface Button
13 Controller

Setting

Temp Data

Mode Input Mode
Interface

14

Increase Mode Data A Operating
Start/Cancel Input S/C - 111
Interface \
15
Back Light
Mode Data Controller - On/Off

Back Light
322

Door Sensor Input Door Door State
Interface

21

Beep Sound

Door Data

Beep Souna
3.2.3

Tick
i Temp Temp State
_-.I-..'E-k— Interface P Temperature

2.3

27



9. StI’U CtU red C ha I’tS — Transform Analysis

Time

Time

Time/Temp 1 Input T/T1 Increase Time Data ) Display
312

Interface
11

Time/Temp 2 Input /T 2 : Time Data
Interface —
1.2
Time/T I /T Temp Data Display
Ime/Temp Input 8
p inp Interface Button 314
13 Controller
Temp Data 1 Setting
Mode Input Mode —_
Interface
14
Increase Mode Data Operating
Start/Cancel Input s/C i 111 —
Interface \

15

Back Light

Mode Data On/Off

Door Sensor Input Door Door State

Beep Sound
Interface

Door DaE

Tick ]
- Temp Temp State Temp
_-.I.-.K.:-k— Interface P Sensor Temperltu re

2.3

A — T  Central
Afferent Flow Transformation | Efferent Flow
(Input) I (Control) | (Output)



10 trqct_red Charts (Basic)

1
1

! ,
P

Main
Control

———— Central !
Afferent Flow  Transformation, Efferent Flow
(Input) o (Control) 1 (Output)

Button Data Door Data Temperature

o—> Oo—> O

Temp
Sensor

Display

Output
Controller

Controller

Button
Controller

. . . . . Enab
Trigger| |Trigger Trigger | | Trigger| | Trigger Disah

Back Light

T/T1 Set  T/T2 Set

$

T/T1
Interface Interface Interface

T/T Set Mode Set

S/C Set

Door State Temp State ~ Timel ~ Temp Mode | Setting

Operating |On/Off Beep Sound
Temp
Door

Interface Back Light
Interface Operating Beep Sound

Interface Interface

29



11. Structured Charts (Advanced)

Main

Main
Control

Door E?Z ® Temperature

Temp Display
Sensor Controller Controller

Button ) -
4 \A - nable .
Controller ¢ glgger Disable rigger
Back Light
Settin@perating On/Off Beep Sound
? Y

\
Back Light

—7 — Central
Afferent Flow  Transformation, Efferent Flow
(Input) o (Control) 1 (Output)

Button gy’

Output

T/T1 Set T/T2Set  T/T Set Mode Set S/C Set  Door State

T/T1 T/T

Interface Interface Interface Interface ¢ Display

Setting \
Mode Door Time Mode

Interface Interface Interface Display Display Operating

30

Beep Sound



