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System Context Diagram
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DFD Level O
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DFD Level O Data Dictionary




DFD Level 1
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DFD Level 1 Data Dictionary

MHEE AZH/R2E J2|10 2E9| M )
(RBMode, Tmode, SCmode, ModeNum,Dmode)

struct




DFD Level 2 (1)

Dmode

Raise 10 Button
Input SCmode

Raise Button
Raise 30 Button
Input
SCmode
Time/Temp Button Input Time/Temp set
SCmode

Start/Cancel set

> RBmode
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switch(key)

{

case 'a’' : Raise_Button = Raise_Button_Interface(key);
state->RBmode = Determine_Raise_Button(Raise_Button, state->SCmode, state->Dmode, state->RBmode);
break;

case 'b' : Raise_Button = Raise_Button_Interface(key);
state->RBmode = Determine_Raise_Button(Raise_Button, state->SCmode, state->Dmode, state->RBmode);
break;

case 'c' : Time_Temp_set = Time_Temp_Button_Interface(key);
state->Tmode = Determine_Time_Temp_setting(*state, time_temp, Time_Temp_set, state->Tmode, state->SCmode, state->Dmode);
break;

case 'd' : Mode_Number = Mode_Button_Interface(key);
state->ModeNum = Determine_Mode_Number(Mode_Number, state->ModeNum, state->SCmode, setTime, state->Dmode);
break;

case 'e' : Start_Cancel_set = Start_Cancel_Button_Interface(key);
state->SCmode = Determine_Start_Cancel_Setting(Start_Cancel_set, state->SCmode, state->Dmode, setTime);
break;

case 'f' : Opening_state = Open_Sensor_Interface(key);
state->Dmode = Determine_Opening_state(Opening_state, state->SCmode, state->Dmode);
break;




DFD Level 2(1) Data Dictionary

Raise Button AMEXI7E 2 Raise Button(ZIEE A, 7|2 E B)O| char char

Time/Temp set Time/Temp Button(Z|2= C)0| char§ 22 H#H3t =l 7 Char

Start/Cancel set A7t 2 Start/Cancel Button(ZIEEE )O| char Y22 Hstzl 74 Char

Z2| ™ : RBmode2t Tmode / setTemp £ mode0i| 2|8 &

setTime x| = tickOll W2} ZASH= A2t

Integer
Mode Number Mode HE(Z|EED)O| chard2= Hst & A char

Opening state A7t 52 Open Button(Z|EE F)O| char char
MEHE| Raise Button2| Z2t gt

(0 : Raise 10/10(Time/Temp), 1 : Raise 30/20(Time/Temp), 3 : =2|X| L2 AEH)
(O T|me 1: Temp)

MEHE] Start/Cancel®| XMz 3t

(0 : Cancel, 1 : Start, 2 : Finish, 4 : Z2[30|| FAZ b3 AEl )
MEHSE DEO| KB

O: MY 1.9 2: =, 3: =/M|7H, 5: Z|X})

RBmode integer

Tmode integer

SCmode integer

ModeNum integer

=9 ?é%!/”%' SEH K]

Dmode (©: 51 12

integer




DFD Level 2 (2)

tempTick setTime CurTemp

_1\_‘1,_ timeTick
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DFD Level 2(2) Data Dictionary

ModeNumoj| 2t MEHEl BEO| HHE Ei= F2H| St

(2E HS(0~5integer), 2E 0l5(char(]), Z2|AIZkinteger)) struct

Mode

CurTemp ZRE SR 20| M 4t integer

setTemp RBmode®t Tmode / setTemp EE= mode0f| 23 & E Al integer

|7h—l} 2L HEE Displayst?| I8l InterfaceZ & Command

char[], visual: int[]) Integerf]/char(]

Time/Temp Command

Mode Command Mode HEE Displayst?| 2lali Interface® EUi= Command charf]

Backlight interfacedll Backlight2| on/offE @HalF= Ha
(0: off/ 1: on)

Beeper interface0ll Beep2| onS ¥H
(1: on)

Backlight Command integer

Beeper Command integer




DFD Level 2(3)

timeTick

timeTick
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timeTick ~
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> SCmode

SCmode
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DFD Level 3 for Time/Temp & Mode Control(2)
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DFD Level 3 for Time/Temp & Mode Control (3)

ModeNum ModeNum

Mode —>

allMode

SCmode > NCORTOISRNN ——
Trigger
Dmode
7 Enable
tick=~ —_— Display Mode Command
Mode ——>  Mode name >
3-1.13
setTime Convert to S—
DpSetTime
SCmode Convert to
— ) e e e ) DpTemp DpSetTemp & DpCUrTemp
N\
S~L_Trigger
_ “~~._ SCmode D —
tick Y DpSetTime~_"> curTemp
Trigger \ E—
‘\ DpSetTemp Display Set :
:\4 —_— Time/Temp Time/Temp —>
3.1.16 Command
DpSetTime——>/ Display Cur
Time/Temp Time/Temp >
DpCurTemp —8m = —> 3-.1.17 Command



DFD Level 3 for Time/Temp & Mode Control (3)
Data Dictionary

D= DEo| MHETERA TEA| HHY

allMode[0]: Manual Mode &5
allMode[1]: & Mode F#ZH|
allMode[2]: & Mode #Z=H|
allMode[3]: Bf Mode FZA|
allMode[4]: =/®|7H Mode L&A
allMode[5]: Z|X} Mode 71Z&H|

Integerd setTimeO| HIE 2 displayE & JA=SF Y
(AM32l: char[] / visual : int[])

Integerd setTemp2t CurTemp?t BIRZ display® =
ZXA3 L char[] / visual : int[])

Struct[]

DpSetTime Integer(]/charf]

DpSetTemp & DpCurTemp Integer(]/char(]

timeTick Time controllerof| Z-&3d}= ticke| Q14H0]| A0|= B Integer

tempTick Temp controller0i] Z&st= tick2| AAtof| 20|= H4 Integer

beepTick Beeper controller0f Z&st= ticke| Q140 A0|= ¥ Integer




DFD Level 3 for Backlight & Beep Control
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DFD Level 3 for Operation Control
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_ . [RBmode != 3 && Tmode == 0 && SCmode==
Tick [setTime != 0 && SCmode == 1] ModeNum == 0]
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4 SetTime by
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if(time_temp->setTime = 0 && state->SCmode == 1)
time_temp->setTime = Decrease_Time(*time_temp, timeTick);

else if(state->RBmode = 3 && state->Tmode == 0 && state->SCmode == 0 && Mode.modeNum == 0)
time_temp->setTime = Set_Time_by_RBmode(state, *time_temp);

else if(state->RBmode == 3 && state->Tmode == 1 && state->SCmode == 0)
{ I\i int STATE:RBmode
if(state-> i
time_temp->setTime = Set_Time_by_Temp(*time_temp);
//Tmode == 02 If Modeg} AHF= &£

else

time_temp->setTime = Set_Time_by_Mode(state, *time_temp, Mode);

//Tmode == 12} ModeZtHAF=RZ
else if((state->RBmode == 3 && state->ModeNum != 0))
time_temp->setTime = Set_Time_by_Mode(state, *time_temp, Mode);




[RBmode = 3 && Tmode == 1 && Scmode ==
ModeNum == 0]
/ Trigger “Set Temp by RBmode”

€

Tick [ SCmode == 1]
/ Trigger “Raise Temp”

Set Temp
4 by RBmode

Raise Temp

[RBmode == 3 && Tmode == 0 && SCmode==0]
/ Trigger “Set Temp by Time"




if(state->SCmode == 1)
{

time_temp->curTemp= Raise_Temp(time_temp, tempTick);

else if(state->RBmode != 3 && state->Tmode == 1 && state->SCmode == 0 && Mode.modeNum == 0)
{

time_temp->setTemp= Set_Temp_by_RBmode(state,time_temp);

else if(state->RBmode == 3 && state->Tmode == 0 && state->SCmode == 0)
{

time_temp->setTemp= Set_Temp_by_Time(time_temp);




Relate
Mode
Information

Display
Mode name




char* mode_command;

if(*Mode)->modeNum >= 0 && SCmode == 0 && Dmode == 0)
(*Mode) = Relate_Mode_Information(ModeNum, allMode);

mode_command = Display_Mode_Name((Mode));

return mode_command;




[SCmode ==1|| SCmode ==2]
[Trigger “Convert to DpTime”

& "Display Cur Time/Temp” .
. > Display
~ CurTime

A & Cur Temp

[SCmode == 0]
[Trigger “Convert to DpTemp”
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Display
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display->DpSetTime = Convert_to_DpTime(time_temp);

If(SCmode == 0){
display->DpSetTemp = Convert_to_DpTemp(SCmode, time_temp);/*
command->Time_Temp_Command[4] = display->DpSetTempl[0];
command->Time_Temp_Command[5] = display->DpSetTempl[1];*/

command->Time_Temp_Command = Display_Set_Time_Temp(display);

else if(SCmode == 1 || SCmode == 2){
display->DpCurTemp = Convert_to_DpTemp(SCmode, time_temp);

command->Time_Temp_Command = Display_Cur_Time_Temp(display);

return command->Time_Temp_Command;




Turn on
Backlight

Turn off
Backlight




int backlight_command = 0;

if(Omode == 0 && SCmode == 1) || (Dmode == 1 && SCmode != 1))
backlight_command = Turn_On_Backlight();

else if(SCmode == 2 && Dmode == 0) || (SCmode == 0 && Dmode == 0))
backlight_command = Turn_Off_Backlight();

return backlight_command;




State Transition Diagram for Beeper
Controller(4.1.2)

[(SCmode == 2 && beepTick< 30 ]
/ Trigger Turn on Beeper”

® < _ Turn on
wait <€ Beeper




int beeper_command = 0;

If(SCmode == 2 && *beepTick <30)
beeper_command = Turn_On_Beeper();

return beeper_command;




Operation
End

Operation
Reset




if(state->SCmode ==1 && time_temp->setTime == 0)
Operation_End(state, time_temp);

else if((state->SCmode == 2 && state->Dmode == 1) || (state->SCmode == 4))
Operation_Reset(state, time_temp, tempTick, beepTick, timeTick );
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Structured Chart — Transfrom Analysis

e Set & Mode Number Data e Time Controller e Time/Temp
* Open & Temp Data e Temp Controller e Mode name
e tick e Mode Controller e Backlight
e Display Controller * Beep
* Backlight Controller * Trigger
* Beeper Controller e Enable / Disable
e Operation Controller




Structured Charts - Time Controller

setTime & timeTick ‘ setTime & timeTick
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Structured Charts - Temp Controller

tempTick & setTemp & CurTemp a setTime & setTemp & CurTemp & tempTick
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setTime &
setTemp

CurTemp & CurTemp
tempTick

& Tmode
& Tem

setTem




Structured Charts - Mode Controller
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EnableL Enable

- Display Controller

setTime & setTemp
& CurTemp & Mode

. Trigger

setTi}&e

setTemp
& curTem

Display Set Display Cur
Convert to Convert to :
i T Ti
DpTime DpTemp Time/Temp ime/Temp
DpSetTime /’
DpSetTem &DpSetT,
DpSetTiM DpCurTem Time/Temp
Command




Structured Charts - Backlight Controller




Structured Charts - Beeper Controller

beeperTickT IbeeperTick




Structured Charts - Operation Controller




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Raise Button Interface

Raise 10 Button Input(char), Raise 30 Button Input(char)

Raise Button(char)

Time/Temp Button Interface
Time/Temp Button Input(char)
Time/Temp set(char)

l2EE Sif

-4 =

settingZ 2A|A

Determine Raise Button

Determine Time/Temp




Process Specification - MOS

Name Start/Cancel Button Interface
|nput Start/Cancel Button Input(char)

Output Start/Cancel set(char)

Process Description IJ|Bcz Salf g2

Determine Start/Cancel
SettingZZ M A2 &MY SHCH.

Name Mode Button Interface
Input Mode Button Input(char)

Output Mode number(char)

Process Description 3/2E2 S5 22Mode Button Input(char) &I & 222 char2 2 &
Determine Mode Setting2 2 & & &tLt.

=
-




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Determine Raise Button
Raise Button (char), SCmode(int),Dmode(int),RBmode(int)

RBmode(integer)

Scmode2t DmodeE TSl Scmode?t 00| Dmode?t 00|M(Z0] B[ =2
# O|™) Raise ButtonS &Ql= aH{E0| EFCIH Rbmodedl| 05, bH{=0| SFICt
™ RbmodeOfl 12 MESHZ=LCT.

Determine Time/Temp setting
Time/Tempset(char), Tmode(int),Scmode(int),Dmode(int), ModeNum(int)
Tmode(integer)

Input2l gt0| & ==0lH Time22Z, 40/H TempZ Tmodelil =& &t
N &Eoi =Lt




Process Specification - MOS

Name

Input

Output

Process Description

Name
Input
Output

Process Description

Determine Start/Cancel setting

SCmode(integer), Start/Cancel set(integer), Dmode(integer),
setTime(integer)

SCmode(integer)

setTimeO| 00| OtL| 1) DmodeJt O(2 & &), SCmodelt O(cancel)O| 2+
SCmodeE 1(start)& Ht3 1 setTimeO| 00| OFL| 2 SCmodel} 1(start)O| &
SCmodeE 0O(cancel)& B2 L.

Determine Mode Number

Mode number(integer), SCmode(integer),Dmode(integer)
ModeNum(integer)

SCmode?t Mode number input2 20t
O LHELHCE,




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Open Sensor Interface
Open Sensor Input(char)

Opening state(integer)

Open Sensor InputO| & AlEl A= [ Opening stateES WS HL

Determine Opening state
Opening state(integer), SCmode(integer)
Dmode(integer)

Opening state(char)E 20tA DmodeE S ot
= Btatol ) Open(1)& B etH Close(0)E BHet

lose(0)&FEH 2H21 Open(l)




Process Specification - MOS

Name Time Controller

Input RBmode(integer), Tmode(integer),ModeNum(Integer), SCmode(integer),
setTime(integer)

Output Trigger,

AlZtofl 2%l input(RBmode, Tmode, ModeNum, SCmode)E 20t AEHE EHEHSH0] 488HE Z2A|
AS0A outputE EHFE= Controller

(RBmode =3 && Tmode == 0 && SCmode == 0 && ModeNum == 0 =» Trigger Set Time
by RBmode)

(RBmode ==3 && Tmode == 1 && SCmode == 0 =» Trigger Set Time by Temp)

(RBmode ==3 && ModeNum != 0 =» Trigger Set Time by Mode)

(setTime =0 && SCmode == 1 =» Trigger Decrease Time)

Process Description

Name Temp Controller

Input RBmode(integer), Tmode(integer),
ModeNum(Integer),Scmode(integer),tick

Output Trigger

20 2AHE input(RBmode, Tmode, ModeNum)E 2o} AEf
outputE E7{F= Controller

(SCmode == 1 = Trigger Raise Temp )

(RBmode !'= 3 && Tmode == 1 && SCmode == 0 ModeNum == 0= Trigger Set Temp by
RBmode)

(RBmode == 3 && Tmode == 0 && SCmode == 0 => Trigger Set Temp by Time)

i
el

inti IChslod Al 5= =
Process Description Chstod & 85Hs ZRMIA S0



Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Mode Controller
ModeNum(Integer),Scmode(integer), Dmode(integer),tick

Trigger, Enable
Mode0f| 2t mput(ModeNum)E 2ot HENE B0 &85 ZEM|IA0A| outputE E

7{%=11 Display Mode NameE& 7{F& Controller
(ModeNum >=0 && SCmode == O &8& Dmode == 0 = Trigger Relate Mode

Information)

Display Controller
tick,Scmode(integer), TIME_TEMP(struct)

Trigger, tick

2 2Ist input(setTemp, curTemp, setTime)S 20t £2 commandE LH2|7|7HX| 485t= Z2
NIAS|AH outputE E7F= Controller




Process Specification - MOS

Name Set Time by RBmode

Input RBmode(integer), setTime(integer),Dmode(integer),trigger

Output setTime(integer)

Process Description el = > o
setTime= &7tA|Z] & RBmode0]| 32 CHRISHCH




Process Specification - MOS

Name Decrease Time
Input setTime(Integer), tick,timeTick(integer),trigger
Output setTime(Integer)

Process Description Z2|7F AZE|H Triggerzl0] 120 14 setTimeS ZAA|ZICH

Name Set Time by Temp
Input setTime(Integer), setTemp(Integer),trigger

Output setTime(Integer)

Process Description setTempOi| M- El 20 0F2 setTime= S2{=Ct




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Set Time by Mode
setTime(Integer), Mode(Struct),trigger,Scmode(integer),
setTime(Integer)

ModeE Edll 2=l Struct HEO|A s st= A|ZHPHS setTime=2 22{ELL

Set Temp by RBmode

setTemp(Integer), RBmode(integer),Dmode(integer),trigger
setTemp(Integer)

RBmode?t 312 mf(!= 3¥ i) trigger=l0 Tmode(AlZt/2E RE)7t 1(2X)¢l

42 RBmode?| zf0l| sietste 2ERHE setTempE S7FAIZI & RBmoded| 32
CHRdSHCt




Process Specification - MOS

Name Set Temp by Time
Input setTime(Integer), setTemp(Integer)trigger

Output setTemp(Integer)

Process Description setTimeO|AM AH™El A2t AS5= 2%

3.1.11
Name Raise Temp
Input Trigger, Tick, CurTemp(integer),timeTick(integer)
Output CurTemp(integer)

Process Description 30 tick(3%) AL CurTempE 10°C 4 ==L




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Relate Mode Information
ModeNum(integer, allMode(Struct(])
Mode(Struct)

allModetli¥ =0 ModeNumo|| siEst=s A

Display Mode name
Mode(Struct),Enable,

Mode command(int[] /char[])

£ ModeO| XZtst

2 QIEE Mode Interface0f ™




Process Specification - MOS

Name Convert to DpTime
Input Trigger, setTime(Integer)
Output DpSetTime(Integer[]/charf(])

Process Description Integerd setTime= }HO|| LIEHLHZ| 2|5t0{ Integer Ui HENQl DpSetTime2
= k5101 L2 HO

Name Convert to DpTemp
Input Trigger,setTemp(Integer), curTemp(Integer) ,Scmode(integer)
Output DpSetTemp&DpCurTemp(int[]/charl])

Process Description  setTemp, curTempZ 20} Displayat7| #laf integer HiE ¥ 22 H10]
DpSetTemp & DpCurTempOf| K&+ & L= HCY,




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Display Set Time/Temp
Trigger, DpSetTime(char[]/int[]), DpSetTemp(char[]/int[])
Time/Temp Command(int[]l/char(])

Z2|7F A EE| 7| Hof| DpSetT|meJ-f DpSetTempE F&st HEE Time/Temp
Interface?t Z28& = JEE Time/Temp Commanda HL{ZELE

Display Cur Time/Temp
Trigger, DpSetTime(char[]/int[]), DpCurTemp(char(]/int[])
Time/Temp Command(int[]/charf])

ZE|7F AIEE = DpSetTimeJ_} DpCurTempZ F[&ist HEE Time/Temp
Interface?t E&& = J== Time/Temp CommandE ELFELL




Process Specification - MOS

Name Time/Temp Interface
Input Time/Temp Command(integer(]/charf])

Output Time/Temp(Integer[]/char(])

Process Description I\/IWO7P 75.*%32* IIl'l A||7_|'-'_—'|' 850” 'Tllll'%n_l' gE% %E_:!%I-E interface®2 Tlme/Temp
commandZ 20t Time/Temp2 2 LHEHLCE




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Mode Interface
Mode Command(char(])
Mode name(char(])

MWOZt 2tsgt mff 2= 2hst interface2 Mode CommandZ
B0} Mode name2 2 LY=L},

Backlight Controller
SCmode(integer), Dmode(integer)

Trigger

BacklightE 2t&/SX| Al7|=Cl 122480k & input(SCmode, Dmode)E 2t0t

ASdt= Z2MAHA outputE E74FE= Controller

(Dmode == 0 && SCmode == 1) || (Dmode == 1 && SCmode != 1) = Turn On Backlight)
(Dmode == 0 && SCmode == 2) || (Dmode == 0 && SCmode == 0) = Turn Off
Backlight)




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Beeper Controller
SCmode(integer), tick,beeperTick(integer)

Trigger

BeeperE XS Al7|=H| 12430 & Input(SCmode Dmode beeperTick)E Btot AEE EHCH5L0] &
St= T2 M|IAA outputE E7{ZFE Controller
(SCmode ==2 && beepTick <30 = Trigger Turn on Beeper)

4.1.3

Turn On Backlight

Trigger

Backlight Command(integer)

Backlight Controller2 £E{ trigger=|0f Backlight commands Backlight
Interface2 ELH BacklightS 5’|'— 7|5& stk




Process Specification - MOS

Name
Input
Output

Process Description

Name

Input

Output

Process Description

4.1.4
Turn Off Backlight
Trigger

Backlight Command(integer)

Backlight Controller2 2E{ trigger=|0{ Backlight command& Backlight
InterfaceE EU| BacklightE 1= 7|S& SiCf.

4.1.5

Turn On Beeper

Trigger

Beeper Command(integer)

Beeper Controller2 £ tri gerEI
E HLY Beep= 3=t 7l 7%%

Beeper command& Beeper Interface




Process Specification - MOS

Name
Input
Output

Process Description

Name
Input
Output

Process Description

Backlight Interface

Backlight Command(integer)

Backlight

MWO7Z} &S %* i BacklightE 711 17| 2|8l Backlight Command& +of
BacklightE 2&/SX|A|ZICH.

Beeper Interface

Beepe

Beep

r Command(integer)

MWOZt ZtEe i BacklightE {1 117| 2|3l Beeper Commands 20t Beep

2 XH=

= 10

/SXIAZICE.




Process Specification - MOS

Name

Input

Output

Process Description

Name
Input
Output

Process Description

5.1.1

Operation Controller

SetTime(integer), SCmode(integer),

tick, Dmode(integer),tempTick(integer),beepTick(integer),timeTick(integer)
Trigger

SetTime, SCmode, DmodeZ gto} A4 = ZZ2MASO|A
TriggerE EL= controller.

(setTime ==0 && SCmode
(SCmode ==2 && Dmode

1 =» Trigger Operation End)
1 =>» Trigger Operation Reset)

5.1.2

Operation End
Trigger
SCmode(integer)

SCmode?| Zt2 1(start)dIM 2(finish)Z HHYZCE.




Process Specification - MOS

5.1.3

Name Operation Reset

Input Trigger

Output STATE(struct), TIME_TEMP(struct),tempTick(integer),timeTick(integer),beep
erTick(integer)

Process Description Reset Required DataE 25F =7| &Ei= HHLO =L




