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DFD Level O
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DFD Level O - Data D|ct|onary (1/2)
m

10sec_10C_incre SHRH £ [f OFCH A|Zt/2 =7t 10sec/10C A B 7t8HCL Defaulte FalseO|1d, HHE False / True Interrubt
Button Input o Y=ol =0 = jf 2t True”/t =ICE (Bool) b
30sec_20C_incre St =2 [ OfC Al 2t/ 2 £ 7} 30sec/20C% = 7}5ICL Default= FalseO| 11, HE False / True Interrupt
Button Input o| Q20| S0f € i gt True?t ElC} (Bool) P
Time_Temp Button  Z£7[0|= Time2L 2 HFE|0/UL, = If OC Temp -> Time 22 $HZ 0t 7HH False / True .
Input HZ EICt Default= FalseO|1, HHES| (0| =0 2 YT True?t =ICH (Bool) b
0|2) 4HE T2|L o) oot YohH AIZCR MHELL HBOIE Manual2 & anuel0) / DduckT) /
Mode Button Input O RUCH HES +& WOCH "H ->= -> & -> = -> O/} -> Manual -> H " U 7 1BelaiEl KUl Interrupt
oo A ljigae(4) / Pizza(5)
= (Integer)
ZE|E A|Zl/F A otCh Z2| ™O[H “A|2 S, &2 ZO0[H “F| A v oL} False / T
S_C Button Input Default= FalseO| 11, HEL| 0| 50 2 M| Tt True?t [0 420 A & a ?SOODrue Interrupt
SHCF
Door O_C Sensor == g1 He0f 22| 50 22 €8 =27t B30 BacklightZt 7 2ICH False / True Interrupt
Input Default= FalseO|, HHE2| 80| 50 = [ TF True?t =L} (Bool) P



DFD Level 0 - Data Dictionary (2/2)

8
: A7t = S| Tick ottt 122 7 SHC} Default= FalseO| D 1220FCH Tick False / True
[lies O| True7} |0 S0fZtCt, (Bool) Utz
Time_Temp Output X A7t/ 2& & 20 FCL (Ionqce:goeor ; (()ick)\:r) Periodic
AN REE EOFLCE “00 : manual”, “"01 : &E” "02 : =" "03 :
Mode Output “05 - I X} O|2H & Oo{=C}

gk 104 - = W 7" 00 : ModeName

(Integer / Char) Fetiiodic
: LighterE Sl 22 A|ZH REE L2tMOo 2 HA|S|FL} DefaultE FalseO|1 & False / True L
Backlight Output of Y= mLt =2 oo HAZICH (Bool) Periodic
Beep Sound SpeakerE &9l H|Z &2 L} Default= FalseO| 1l 2|7} E RS T 327t H
Output T35 WL

False / True .
(Bool) Periodic



DFD Level 1
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DFD Level 1 — Process Specification 1o

10sec_10C_increButton Input

30sec_20C_incre Button Input

Time_Temp Button Input . BUttOﬂ _
Mode Button Input - Sensor
utton Inpu ' O > State
e . Detection
. 1
Door Sensor Input
ReferenceNo. |1
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 o2l QIX=2| AHO|EESS 2O Ctg ZE M| A0 MESICE,

Description



DFD Level 1 — Process Specification "

Tick

€ ——————

Time_Temp Output

Mode Output

O Utp Ut Backlight Output

State > Manager
2

v

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 o2 2AXS2| AHO|ES 7HX|2 =8 &Lt

Description



DFD Level 2 (1/2)

Door Sensor Input

Time_Temp Button Input

Mode Button Input

10sec_10C_incre Button Input

30sec_20C_incre Button Input

S_C Button Input
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DFD Level 2 - Data Dictionary (1/2) E
| Event | Descripion |  Format | Type _

rot

10sec_10C Button  10sec_10C_incre Button2| & 20| S0{Zt=X| ¢t Zt=X[0|| Ciot MEfE LIEFHHCE, False / True

State (20 1010B= 10sec_10C Button State 7| True™ 1, False™ 0 O|LC}) (Bool) ey 3

30sec_20C Button  30sec_20C_incre Button2| 20| S0{Zt=X| 2t Zt=X|0] CHet HENE LIEHEHCE False / True Interrubt

State (20 3020B= 30sec_20C Button State 7| True™ 1, False™ 0 O|LC}) (Bool) P

Time_Temp Button  Time_Temp Button®| 0| SO|Zt=X| ¢t Z=X|0f Cliot MEFE LIEFHCL (= False / True Interrupt

State O TT= Time_Temp Button StateZf True™ 1, False™ 0 O|LC}) (Bool) P
Mode Button2| 30| SO0{Z=X| 2t Z=X|0f CHBt HEHE LIEHHLCE (20 M False / True

MIeRle: e ST £ Mode Button State?} True™ 1, False™ 0 O|LC}) (Bool) LGl
S_C Button2| ¥HO| E0{ =X QF 2t=X|0f| CHot &EfE LIEIHCE (20| S& False / True

>_C Button State S_C Button State”’f True™ 1, False™ 0 O|LC}) (Bool) it et
20| QP9I =X| TH&{QI=X|0f CHSH AFEHZ LIEFHCH (50 D= 7

Door State =0| S U=K] B U=X|0f CHet HEHE LIEFHALE (20| D= Door State”Zf False / True Interrupt

True™ 1, False™ 0 O|LC}) (Bool)



DFD Level 2 (1/2) — Process Specification 1

Door
Door Sensor Input Sensor Door State

Interface
1.1

ReferenceNo. 11

Name Door Sensor Interface

Input Door Sensor Input

Output Door State (Bool)

Process Door Sensor InputO| =& =X| 2t Ex=AX| EEISHA Door State & True/False 2 L&

Description HHCE,



DFD Level 2 (1/2) — Process Specification s

Time_Temp
Time_Temp Button Input ‘ Button Time_Temp Button State
Ll Interface

1.2
R
Name Time_Temp Button Interface
Input Time_Temp Button Input
Output Time_Temp Button State (Bool)
Process Time_Temp Button InputO| =& =X| 2t & =X| HEISHH Time_Temp State =

Description True/False 2 LHEHC}



DFD Level 2 (1/2) — Process Specification L

Mode
Mode Button Input ‘ Button Mode Button State
Ll Interface
1.3
ReferenceNo. 13
Name Mode Button Interface
Input Mode Button Input
Output Mode Button State (Bool)
Process Mode Button InputO| =X =4X| ¢t =& =X| £HEHSEO Mode Button State &

Description True/False 2 L EHC}.



DFD Level 2 (1/2) — Process Specification 7

10sec_10C
10sec_10C_incre Button Input Button 10sec_10C Button State

' Interface
1.4

ReferenceNo. 114

Name 10sec_10C Button Interface

Input 10sec_10C_incre Button Input

Output 10sec_10C Button State (Bool)

Process 10sec_10C_incre Button InputO| =& =X| ¢ =% =X| HEFSHG 10sec_10C Button

Description State = True/False £ L{f&= WL



DFD Level 2 (1/2) — Process Specification i

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

' Interface
1.6

N

Name 30sec_20C Button Interface

Input 30sec_20C_incre Button Input

Output 30sec_20C Button State (Bool)

Process 30sec_20C_incre Button InputO| =X=X| ¢t =& =X| EEHSHY 30sec_20C Button

Description State £ True/False 2 L& HC}.



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| = =X| ¢t =& =X| EEHSHOY S_C Button State € True/False

Description 2 2o}
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DFD Level 2 (2/2)

State

20

Time_Temp
Display Time_Temp Output
Interface -
2.2

Time_Temp Display
Command

q—————————

Tick . Mode Mode Output
Mode Display Display -
Command Interface .

2.3

Main

Speak Command
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DFD Level 2 - Data Dictionary (2/2) z
| Event | Descripton | Format | Type _

Time_Temp Display . : = B8 ST AIZITE QC = EHSiC 2 Mad s False / True
Command Time_Temp Display Interface & &l X At 25 S = HH ot} (Bool) Interrupt
Mode Display : = =31 > = oo oy " False / True
2 S8 HiX| REE SASEES Y B
Command Mode Display Interface € 8% 2N REZE === E HYH ot} (Bool) Interrupt
Speak = a2 HEE . False / True
g 2= 5 Td oo,

Command Speaker Interface |E Y= St & ¥ ot} (Bool) Interrupt
Command Lighter Interfaces &l & &= ot 5 HH It (Integen) Periodic
LHO| 2 A|ZHZ stime Off K& 5t, (0| (2 2= & stemp Off X & otCt. 00 “AB"

Data d2|30 A A|ZES ctime, §X| 2EE ctemp0fl X&SHCH 2|20 cmodelf= Periodic

N REJF HAEICH (Integer, Char)



DFD Level 2 (2/2) — Process Specification 2

Tick

Time_Temp Display Command

\ 4

Mode Display Command

v

Main
State > Control

Speak Command

v

2.1

\ 4

Data

A

ReferenceNo.___J21

Name Main Control

Input State

Output Time_Temp Display Command, Mode Display Command, Speak Command, Data
Process HEZS2| QI AHOIEE 2OIRtA Datalfl X& St 502 &2 |0 Lt

Description



DFD Level 2 (2/2) — Process Specification

Time_Temp
Time_Temp Display Command Display

Time_Temp Output

Interface
2.2

v

23

ReferenceNo. 22

Name Time_Temp Display Interface

Input Time_Temp Display Command (Bool)

Output Time_Temp Output

Process ZAE Z0| A 202 Time_Temp Display Command 7} True™ A|Zt

Description =L,
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0
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DFD Level 2 (2/2) — Process Specification

Mode
Mode Display Command Display Mode Output

Interface
2.3

v

24

ReferenceNo. 23

Name Mode Display Interface

Input Mode Display Command (Bool)

Output Mode Output

Process HEEO|M 8Ot Mode Display Command 7t True®™ 2EE =&

Description



DFD Level 2 (2/2) — Process Specification 2

Speaker

Speak Command Beep Sound Output

v

Interface
2.4

Name Speaker Interface

Input Speak Command (Bool)

Output Beep Sound Output

Process HEEZE0|A BHOL2 Speak Command 7t True™ H|ZZ2 37 =36 =Lt

Description



DFD Level 2 (2/2) — Process Specification 2

Lighter

Backlight Command Backlight Output

v

Interface
2.5

ReferenceNo.___ 25

Name Lighter Interface

Input Backlight Command (Bool)

Output Backlight Output

Process ZAEE0| A BHOF2 Backlight Command 7t True™ Sl BhEd|| =L}

Description



DFD Level 3 - 2.1 (1/3)

Increase
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H Trigger _-»~ 2.1.3
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Button Trigger 30sec

Controller e e e In§r1eise
§~~~~~
S~ Trigger

1 Sso S 20C
I *\\ Increase

e ,' AN SO 2.15
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’ I AN S
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DFD Level 3 — 2.1 Process Specification 2

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

2.1.2

v

Data

ReferenceNo. 212

Name 10sec Increase

Input Trigger

Output 10sec Data (Integer)

Process 10sec Increase Of Trigger7t 20 @& 10X 2t= A|ZF H|O|EHE Datadfl /U= stimed|

Description =4 AlZICE.



DFD Level 3 — 2.1 Process Specification 2

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

2.1.3

v

Data

ReferenceNo.___ 213

Name 10C Increase

Input Trigger

Output 10C Data (Integer)

Process 10C Increase O Triggert 01 2™ 10% 2= 2% HO|EE Datad| U= stempOi

Description =4 AlZICE.



DFD Level 3 — 2.1 Process Specification .

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

2.1.4

v

Data

Name 30sec Increase

Input Trigger

Output 30sec Data (Integer)

Process 30sec Increase Of Trigger7t 201 2™ 30x 2t= A|Zt HIO|E{E Datad| J}= stime|

Description =4 AlZICE.



DFD Level 3 — 2.1 Process Specification »

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

2.1.5

v

Data

ReferenceNo.___ 215

Name 20C Increase

Input Trigger

Output 20C Data (Integer)

Process 20C Increase Of Trigger7t 20 28 20% 2t= 2% G|0|HE Datalfl U= stempO

Description =4 AlZICE.



DFD Level 3 — 2.1 Process Specification 2

Trigger Manual Data

v

Data

ReferenceNo.___ 216

Name Manual Mode

Input Trigger

Output Manual Data (Char)

Process Manual ModeOf| Trigger?t 9 2™ Manual Mode 2t= Xt HIO|HE Datadl| /=

Description cmodeOf| HZA A|ZICE



DFD Level 3 — 2.1 Process Specification 33

Trigger Dduck Data

v

Data

Name Dduck Mode

Input Trigger

Output Dduck Data

Process Dduck ModeOf| Trigger?t 0 2™ Dduck Mode 2= A|Zt HIO|E{Q} &Xt HO|HE

Description DataOf| = stimeldl cmode®f HZA A|ZIC}H
P



DFD Level 3 — 2.1 Process Specification 2

Trigger Juk Data

v

Data

ReferenceNo.___J218

Name Juk Mode

Input Trigger

Output Juk Data

Process Juk Mode0i| TriggerZt 0] 2™ Juk Mode 2t= A|ZE H|O|H2F EAt H|O|EHZ Data0j

Description U= stimelt cmoded| HA A|ZICt



DFD Level 3 — 2.1 Process Specification s

Trigger Bob Data

v

Data

ReferenceNo.___ 219

Name Bob Mode

Input Trigger

Output Bob Data

Process Bob Mode0|| Trigger?t 20 2™ Bob Mode 2= A|Zt H|O|E{ 2t &X} H|O|EHE Data

Description of = stimedl cmodedi| B1Z& A|ZILCT,
P



DFD Level 3 — 2.1 Process Specification &

Trigger Kuk_Jjigae Kuk_Jjigae Data
------------------------- Mode

2.1.10

v

Data

ReferenceNo.___ 2100

Name Kuk_Jjigae Mode

Input Trigger

Output Kuk_Jjigae Data

Process Kuk_Jjigae Mode0l| Trigger7t 01 2™ Kuk_Jjigae Mode 2= A|Zt H|O|E{ 2t EX}

Description O|E{E Datalfl & stimedt cmoded| #HZA A|ZICE



DFD Level 3 — 2.1 Process Specification 7

Trigger Pizza Data

v

Data

ReferenceNo.___ 2001

Name Pizza Mode

Input Trigger

Output Pizza Data

Process Pizza ModeOll Trigger7t =0 2™ Pizza Mode 2t= A|Zt HIO|E{Qt 22Xt HIO|HE

Description Data0| = stimelt cmodel 4 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 “Dduk Mode”

[M==true] /

[1010B= Trigger "Juk 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=zAfue] / Trigger "Pizza Mode”"

M:E2E ME (t=1, f=0)

TT: A2t 25 BE ME (t=1, f=0)

1010B : 10X E&= 10E S7IHE (t=1, f=0)
3020B : 30X EEE= 20k S7HHE (t=1, f=0)



DFD Level 3 - 2.1 (2/3) &

Backlight Command
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Controller
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DFD Level 3 — 2.1 Process Specification "

Enable

Backlight Command

\ 4

ReferenceNo. 2003

Name Light

Input Enable, Disable

Output Backlight Command (Bool)

Process LightOll EnableO| S0{ 2™ Lighter InterfaceO| Al BacklightE 7{2t= Backlight

Description Command& E AL} DisableO| E0{ 2™ I112f= Backlight Command& = HCE.



DFD Level 3 — 2.1 Process Specification 4

Trigger Make Sound Speak Command

2.1.14

ReferenceNo.___ 2004

Name Make Sound

Input Trigger

Output Speak Command (Bool)

Process Make SoundO Trigger?t & 23 Speaker Interface0l Al Speakdt2t= Speak

Description Command& 2L} DisableO] S0{2™ I12}= Speak Command& & MLt



DFD Level 3 — 2.1 Process Specification G

Trigger Temp Temp Increase Command
------------------------------------ Increase =

2.1.15

ReferenceNo.___ 2105

Name Temp Increase

Input Trigger

Output Temp Increase Command

Process Temp IncreaseO| Trigger?t &0 2™ Data0l| ctempE S 7tA|ZILC.

Description



DFD Level 3 — 2.1 Process Specification s

Trigger Time Time Increase Command
------------------------------------ Decrease =

2.1.16

ReferenceNo.___ 2106

Name Time Decrease

Input Trigger

Output Time Increase Command

Process Time IncreaseOf| Trigger’t = 2™ Data0 ctime=2 S7FA|ZICE.

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)&&(Data.ctime!=0)] TIC/kT[r(L:gZ: ),ﬁfé%ars;;?epf Data.stemp)]

/ Trigger “Time Decrease”

Time Temp
Decreasing Increasing

=&8El t=1,f=0),T:Time/ Temp (0
AL Data ctemp : Data®ll M& L0 U= ._XH er
MEl AlZh Data.stemp : Datalf] H&EOUe BHE 25

S: &2 AR FA (t=1f=0),D:
Data.ctime : DataOf] A& E| U= &
Data.stime : Data0f] & Z[0{QY= A

=



DFD Level 3 - 2.1 (3/3) &

Time Display Command

»
»

State

Temp Display Command

»

Controller
2.1.17

Data

Mode Display Command




DFD Level 3 — 2.1 Process Specification 1

Enable

Time Display Command

\ 4

ReferenceNo.___ 2108

Name Time Print

Input Enable, Disable

Output Time Display Command (Bool)

Process Time Print0| EnableO] 0{ 2™ Time_Temp Display Interface®| A Time= Displayd}
Description 2f= Time Display CommandE EHC}. DisableO] =0{ 2™ I12t= Time Display

Command& E LY,



DFD Level 3 — 2.1 Process Specification &

Enable

Temp Display Command

\ 4

ReferenceNo.___ 21

Name Temp Print

Input Enable, Disable

Output Time Display Command (Bool)

Process Temp Print0f| EnableO] £ 2™ Time_Temp Display InterfaceO| Al Temp= Displaydt
Description ct= Temp Display CommandZS E L} DisableO| S0 2™ I12t= Temp Display

Command& E LY,



DFD Level 3 — 2.1 Process Specification 1

Enable

Mode Display Command

o
»

ReferenceNo.___J2120

Name Mode Print

Input Enable, Disable

Output Mode Display Command (Bool)

Process Time Print0l| EnableO| £0{ 2™ Mode Display Interface®| Al ModeE Displayst2te
Description Mode Display Command& E Lt DisableO| =0{2 ™ I12l= Mode Display

Command& E LY,



DFD Level 3 - 2.1 (3/3) [State Transition Diagram for Display Control 2.1.15] 0

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

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

TT: AMZH2ERE (t =1, f = 0)
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Structured Design



Structured Charts — Microwave Oven System (Basic)
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Structured Charts — Microwave Oven System (Advanced) 5
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/
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Process & Code



Prime Process — Microwave Oven System

Door Sensor Input Door
Sensor Door State

Interface
1.1

Time_Temp

Time_Temp Button Input Button

Time_Temp Button State

v

Interface
1.2

Mode

Mode Button Input
Button

Mode Button State

A 4

Interface
1.3

10sec_10C

10sec_10C_incre Button Input Button

10sec_10C Button State

»
>

Interface
14

30sec_20C

30sec_20C_incre Button Input Button

30sec_20C Button State

A

v

»
»

Interface

1.5

S C
Button

S_C Button Input S_C Button State

Interface
1.6

v

void DoorSenSorinterface (Bool DoorSensorinput){
s.DoorState = DoorSensorinput;

}

void Time_Templnterface (Bool Time_Templnput){
s.Time_TempButtonState = Time_Templnput;

}

void ModeButtoninterface (Bool ModeButtoninput){
s.ModeButtonState = ModeButtonInput;

}

void _10sec_10CButtonInterface (Bool
_10sec_10C_increButtonInput){
s._10sec_10CButtonState = _10sec_10C_increButtonlnput;

}

void _30sec_20CButtonInterface (Bool
_30sec_20C_increButtonIinput){
s._30sec_20CButtonState = _30sec_20C_increButtonlnput;

}

void S_CButtoninterface (Bool S_CButtonlnput){
s.S_CButtonState = S_CButtonlnput;

}
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Prime Process — Microwave Oven System

void Time_TempDisplaylnterface(Bool TimeDisplayCommand,
Bool TempDisplayCommand) {

system("clear");

if ((T == TimeDisplayCommand) &8& (F ==
TempDisplayCommand)) {

if (d.ctime == -1){

printf("%d:%02d¥#t", (d.stime)/60, (d.stime)%60);

}

else {

Time_Temp Display Time_Temp

Command Time_Temp Output

g ﬁtff'aacye > printf("%d:%02d#t", (d.ctime)/60, (d.ctime)%60);
2.2 }
}
else {

if (d.ctemp == -1) {
printf("%dC¥#t", d.stemp);
}

else {

printf("%dC¥t", d.ctemp);

)
)
)
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Prime Process — Microwave Oven System

void ModeDisplayInterface(Bool ModeDisplayCommand) {

if (ModeDisplayCommand == T) {
printf("Mode : ");

switch (d.i_cmode) {
case O:
printf("Manual#n");
break;

case 1.
printf("Dducki#n");
break;

case 2:

Mode Display Mode . " n.
Command Display Mode Output E:Ier;tli( Jukn®);

Interface case 3:

= printf("Bob¥#n");
break;

case 4.
printf("Kuk_Jjigaet¥n");
break;

case 5:
printf("Pizza¥#n");
break;

default :

printf("Error, in switch of ModeDisplayInterface.¥n");
}

}

printf("Wn");

}




Prime Process — Microwave Oven System

void Lighterinterface(Bool BacklightCommand) {
if ((T == BacklightCommand) ) {
printf("%c[1;33m",27);

Speak Command Speaker Beep Sound Output }
> Interface >
2.4 els-e { "o "
printf("%c[Om", 27);
}
}

void Speakerinterface (Bool SpeakCommand) {
int i;

if (T == SpeakCommand) {
printf("Wa");
sleep(1);
Backlight . p)lrlntf(1Wa )
Command Lighter Backlight Output S e,ep( )
Interface > prlntf("Wa");
2.5 sleep(1);
SC=1;
}
}
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Process & Code (Button Controller)

State

Button

Controller
2.1.1

void buttoncontroller (struct State *s){

static int state = 1;// odd : Time, even : Temp
static int mode = 0;// Mode

Bool trigger = F;

if(s->Time_TempButtonState == T\

state++;
ABLE++; // sum

s->Time_TempButtonState = F;

if ((state % 2) !=0) {
d.stemp = 20;

}

else {

d.stime = 0;

}

}

/1]

if( ( s->ModeButtonState
mode++;

mode %= 6;

if (mode ==0) {
d.stime = 0;

}

s->ModeButtonState = F;

}
/17

T) && ((state % 2) 1= 0) ){

if (mode == 0) {
trigger = T,
ManualMode(trigger);

if( ( s->_10sec_10CButtonState == T ) && ( (state %

2)!1=0)){
s->_10sec_10CButtonState = F;
trigger = T;
_T10secIncrease(trigger);

}

if( ( s->_30sec_20CButtonState == T ) && ( (state %

2)!1=0) )N
s->_30sec_20CButtonState = F;
trigger = T,
_30seclIncrease(trigger);

}

/117

if( ( s->_10sec_10CButtonState == T ) && ( (state % 2)

==0)){
s->_10sec_10CButtonState = F;
trigger = T,
_10ClIncrease(trigger);

}

if( ( s->_30sec_20CButtonState == T ) && ( (state % 2)

==0) X

s-> 30sec_20CButtonState = F;
trigger = T,
_20CIncrease(trigger);

}
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}

else {

switch(mode){

case 1: // Dduck Mode
trigger = T;
DduckMode(trigger);
break;

case 2: // Juk Mode
trigger = T;
JukMode(trigger);

break;

case 3: // Bob Mode
trigger = T;
BobMode(trigger);
break;

case 4: // Kuk_Jjigae Mode
trigger = T;
Kuk_JjigaeMode(trigger);
break;

case 5: // Pizza Mode
trigger = T;
PizzaMode(trigger);
break;

default :

printf("Error, in switch of
burroncontroller.¥n");
break;

} // switch

}

}



Process & Code

10sec
Increase
Trigger 7 2.1.2
’

e
Increase
2.1.3

Button 30sec

Controller Increase Data
214

20C
Increase
2.15

S

rigger
NS

\
\

\ETIVE] Kuk_Jjigae

Mode Mode
2.1.6 2.1.10

void _10secIncrease (Bool

trigger) {

if(T == trigger) {
d.stime += 10;

d.stime %= 600;

}

}

void _30secIncrease (Bool
trigger) {

if(T == trigger) {
d.stime += 30;

d.stime %= 600;

}

}

void _10ClIncrease (Bool
trigger) {

if(T == trigger) {

d.stemp += 10;

if(d.stemp > 90) {

d.stemp = (d.stemp % 70);

}
}

void _20ClIncrease (Bool
trigger) {

if(T == trigger)

d.stemp += 20;

if(d.stemp > 90) {

d.stemp = (d.stemp % 70);
}

}

void ManualMode (Bool trigger) { 60
if(T == trigger) {

d.i_cmode = 0;

d.c_.cmode = "Manual";

}

}
void DduckMode (Bool trigger) {

if(T == trigger) {
d.stime = 60;

d.i_ cmode = 1;
d.c_.cmode = "Dduck”;
}

}
void JukMode (Bool trigger) {

if(T == trigger) {
d.stime = 90;
d.i_cmode = 2;
d.c_.cmode = "Juk";
}

}
void BobMode (Bool trigger) {

if(T == trigger) {
d.stime = 120;
d.i_cmode = 3;
d.c_.cmode = "Bob";
}

}
void Kuk_JjigaeMode (Bool trigger) {

if(T == trigger) {

d.stime = 300;

d.i_cmode = 4;
d.c_.cmode = "Kuk_Jjigae";
}

}
void PizzaMode (Bool trigger) {

if(T == trigger) {
d.stime = 120;
d.i_cmode = 5;
d.c_.cmode = "Pizza";
}

}



Process & Code (Time_Temp Controller)

State

Data

Tick

|
1
1
1
1
1
1
1
1

v

Time_Temp

Controller
2.1.12

void Time_TempController(struct Data *d, struct State *s){

Bool trigger
Bool enable
Bool disable

F
F
F

if (s->DoorState ==T) {
s->DoorState = F;
DOOR++;

if ((DOOR % 2) ==0) {
enable = T;

}

else {

disable = T;

}

Light(enable, disable);

}

else {
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if ( (s->S_CButtonState == T) &&
((DOOR%2) '= 0) ) {

if( (ABLE % 2) != 0 ){ // When ModeState is
Time.

if (d->ctime ==0) {

trigger = T;

disable = T;

Light(enable, disable);
Make_Sound(trigger);

}

else {

trigger = T;

enable = T,

Light(enable, disable);
TimeDecreasing(trigger);

}

}
else if( (ABLE % 2) == 0 ){// When

ModeState is Temp.

if (d->ctemp >= d->stemp ) {
trigger = T;

disable = T;
Light(enable, disable);
Make_Sound(trigger);

}

else {

trigger = T;

enable = T;
Light(enable, disable);
Templncreasing(trigger);
}

}

Y /7 if

else {
s->S_CButtonState = F;
}

} // else

}



Process & Code

Time_Temp
Controller
2.1.12

"y
-~
~y
~y
~y
-~
-~y
5.
~
-~

Trigger

Temp Increase Command

Data

Time Increase Command

Backlight Command

Trigger ==~__ Speak Command

increase

Decrease
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void TimeDecreasing (Bool trigger){
DisplayController(&d, &s);

sleep(1);

d.ctime = d.ctime - 1;

}

void Templncreasing (Bool trigger){
DisplayController(&d, &s);

sleep(3);

d.ctemp = d.ctemp + 10;

}

void Make_Sound (Bool trigger){
Bool SpeakCommand = F;

if (T == trigger) {

SpeakCommand = T;
Speakerinterface(SpeakCommand);
}

else {

SpeakCommand = F;
Speakerinterface(SpeakCommand);
}

}
void Light(Bool enable, Bool disable) {

Bool BacklightCommand = F;

if ((T == enable) && (F == disable) ) {
BacklightCommand = T;
LighterInterface(BacklightCommand);

}

else {
LighterInterface(BacklightCommand);

}

}



Process & Code (Display Controller)

State

Data

Display
Controller
2.1.17

void DisplayController(struct Data *d, struct State *s) {
Bool enable = F;
Bool disable = F;

if ((ABLE % 2) !=0) {
enable = T,
TimePrint(enable, disable);
ModePrint(enable, disable);

}

else {
enable = T,
TempPrint(enable, disable);
ModePrint(enable, disable);

}
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Process & Code

typedef struct State {

Bool DoorState;

Bool Time_TempButtonState;
State Bool ModeButtonState;
Bool 10sec_10CButtonState;
Bool 30sec_20CButtonState;
Bool S_CButtonState;




Process & Code

typedef struct Data {
int stime;
int stemp;
Data int ctime;
Int ctemp;
//
Int i_cmode;
char *c_cmode;
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Test Case / Result

MOW.STC.000.000 ZEH A 00:00 Mode : Manual
MOW.STC.000.001 00:00 Mode : Manual, a 00:10 Mode : Manual
MOW.STC.000.002 00:10 Mode : Manual, b 00:40 Mode : Manual
MOW.STC.000.003 09:50 Mode : Manual, a 00:00 Mode : Manual
MOW.STC.000.004 09:50 Mode : Manual, b 00:20 Mode : Manual
MOW.STC.000.005 20C  Mode : Manual, ¢ 00:00 Mode : Manual
MOW.STC.001.000 00:00 Mode : Manual, ¢ 20C  Mode : Manual
MOW.STC.001.001 20C  Mode : Manual, a 30C  Mode : Manual
MOW.STC.001.002 30C  Mode : Manual, b 50C Mode : Manual
MOW.STC.001.003 90C Mode : Manual, a 30C  Mode : Manual

MOW.STC.001.004 80C Mode : Manual, b 30C Mode : Manual
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MOW.STC.000.000 PASS
MOW.STC.000.001 PASS
MOW.STC.000.002 PASS
MOW.STC.000.003 PASS
MOW.STC.000.004 PASS
MOW.STC.000.005 PASS
MOW.STC.001.000 PASS
MOW.STC.001.001 PASS
MOW.STC.001.002 PASS
MOW.STC.001.003 PASS

MOW.STC.001.004 PASS
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Test case identifier Input specification Output specification

MOW.STC.002.000 00:00 Mode : Manual, d 01:00 Mode : Dduck
MOW.STC.002.001 01:00 Mode : Dduck, d 01:30 Mode : Juk
MOW.STC.002.002 01:30 Mode : Juk, d 02:00 Mode : Bob
MOW.STC.002.003 02:00 Mode : Bob, d 05:00 Mode : Kuk_Jigae
MOW.STC.002.004 05:00 Mode : Kuk_Jigae, d 02:00 Mode : Pizza
MOW.STC.002.005 02:00 Mode : Pizza, d 00:00 Mode : Manual
MOW.STC.002.006 20C  Mode : Manual, d 20C  Mode : Manual
MOW.STC.002.007 01:30 Mode : Juk, a 01:30 Mode : Juk
MOW.STC.002.008 01:30 Mode : Juk, b 01:30 Mode : Juk

MOW.STC.002.009 01:30 Mode : Juk, c 01:30 Mode : Juk
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e PASSEAL

MOW.STC.002.000 PASS
MOW.STC.002.001 PASS
MOW.STC.002.002 PASS
MOW.STC.002.003 PASS
MOW.STC.002.004 PASS
MOW.STC.002.005 PASS
MOW.STC.002.006 PASS
MOW.STC.002.007 PASS
MOW.STC.002.008 PASS

MOW.STC.002.009 PASS
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MOW.STC.003.000
MOW.STC.003.001
MOW.STC.003.002
MOW.STC.003.003
MOW.STC.003.004
MOW.STC.003.005
MOW.STC.003.006
MOW.STC.003.007
MOW.STC.003.008
MOW.STC.003.009
MOW.STC.003.010
MOW.STC.003.011
MOW.STC.003.012

00:00 Mode : Manual
20C  Mode : Manual
00:00 Mode : Manual
) 20C Mode : Manual
02:00 Mode : Bob, f 02:00 Mode : Bob
02:00 Mode : Bob, f 02:00 Mode : Bob
00:10 Mode : Manual
00:30 Mode : Manual
30C  Mode : Manual
40C  Mode : Manual
, 20C  Mode : Manual
20C  Mode : Manual, ¢ 00:00 Mode : Manual
00:00 Mode : Manual, d 01:00 Mode : Dduck

00:00 Mode : Manual, f
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_dentifier PASS/FAIL

MOW.STC.003.000 PASS
MOW.STC.003.001 PASS
MOW.STC.003.002 PASS
MOW.STC.003.003 PASS
MOW.STC.003.004 PASS
MOW.STC.003.005 PASS
MOW.STC.003.006 PASS
MOW.STC.003.007 PASS
MOW.STC.003.008 PASS
MOW.STC.003.009 PASS
MOW.STC.003.010 PASS
MOW.STC.003.011 PASS

MOW.STC.003.012 PASS
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MOW.STC.004.000
MOW.STC.004.001
MOW.STC.004.002
MOW.STC.004.003
MOW.STC.004.004
MOW.STC.004.005
MOW.STC.004.006
MOW.STC.005.000
MOW.STC.005.001
MOW.STC.005.002
MOW.STC.005.003
MOW.STC.005.004
MOW.STC.005.005

00:00 Mode : Manual, e

00:10 Mode : Manual, e

40C Mode : Manual, e

02:00 Mode : Bob, e

20C  Mode : Manual, (&fs%), 3&%, 80C &4

20C  Mode : Manual, (&t=
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S
=
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)
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_ demfifer PASS/FAIL

MOW.STC.004.000 FAIL (HIZ HIZ &
MOW.STC.004.001 FAIL (00:00 Mode : Manual)
MOW.STC.004.002 FAIL (20C Mode : Manual)
MOW.STC.004.003 FAIL (00:00 Mode : Bob)
MOW.STC.004.004 PASS

MOW.STC.004.005 PASS

MOW.STC.004.006 PASS

MOW.STC.005.000 PASS

MOW.STC.005.001 PASS

MOW.STC.005.002 PASS

MOW.STC.005.003 PASS

MOW.STC.005.004 PASS

MOW.STC.005.005 PASS
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MOW.STC.006.000
MOW.STC.006.001
MOW.STC.006.002
MOW.STC.006.003
MOW.STC.006.004
MOW.STC.006.005
MOW.STC.006.006
MOW.STC.006.007
MOW.STC.006.008
MOW.STC.006.009
MOW.STC.006.010
MOW.STC.006.011
MOW.STC.006.012
MOW.STC.006.013
MOW.STC.006.014
MOW.STC.006.015
MOW.STC.006.016

MOW.STC.006.017
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PASS/FAIL

MOW.STC.006.000 PASS
MOW.STC.006.001 PASS
MOW.STC.006.002 PASS
MOW.STC.006.003 PASS
MOW.STC.006.004 PASS
MOW.STC.006.005 PASS
MOW.STC.006.006 PASS
MOW.STC.006.007 PASS
MOW.STC.006.008 PASS
MOW.STC.006.009 PASS
MOW.STC.006.010 PASS
MOW.STC.006.011 PASS
MOW.STC.006.012 PASS
MOW.STC.006.013 PASS
MOW.STC.006.014 PASS
MOW.STC.006.015 PASS
MOW.STC.006.016 FAIL (00:00 Mode : Bob)
MOW.STC.006.017 PASS
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MOW.STC.007.000
MOW.STC.007.001

MOW.STC.007.002

MOW.STC.007.003
MOW.STC.007.004
MOW.STC.007.005
MOW.STC.008.000
MOW.STC.008.001
MOW.STC.008.002
MOW.STC.008.003
MOW.STC.008.004
MOW.STC.008.005
MOW.STC.008.006

MOW.STC.008.007

40C A A I—I

40C Mode : Manual (3% 7t HHEZ 2 = )pli/cl Vel %
00:00 Mode :
00:00 Mode :
00:00 Mode :
20C  Mode :

00:01 Mode : Bob, (&=

40C Mode : Manual (327
00:00 Mode : Bob (37t H 00:00 Mode :

00:10 Mode : Manual, ¢ €& 2 ¢ 00:00 Mode :
70C  Mode : Manual, ¢ 28 F ¢ 20C  Mode :
02:00 Mode : Pizza, d 00:00 Mode :
02:00 Mode : Pizza, a €& =2 00:00 Mode :

00:10 Mode : Manual, d HHE 62| &
(EE ot £ 3[H)

00:00 Mode :

Manual

Bob (3% 7 H

Manual
Manual
Manual
Manual
Manual
Manual
Manual

Manual

Manual




PASS/FAIL

MOW.STC.007.000 PASS

MOW.STC.007.001 PASS

MOW.STC.007.002 PASS

MOW.STC.007.003 PASS

MOW.STC.007.004 PASS

MOW.STC.007.005 FAIL (00:00 Mode : Bob)
MOW.STC.008.000 PASS

MOW.STC.008.001 PASS

MOW.STC.008.002 FAIL (00:00 Mode : Bob)
MOW.STC.008.003 PASS

MOW.STC.008.004 PASS

MOW.STC.008.005 PASS

MOW.STC.008.006 FAIL (00:10 Mode Manual)

MOW.STC.008.007 PASS
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Comment

- ManualO| O}l Ct2 B E (Bob §) OlA a, b HHE 5§ AlZH/R2%

A HE Q3 A| YEEO 2 ZJ|ste &1 AL0| EHAY

(ex 02:00 Mode : Pizza, a,d Input -> 00:10 Mode : Manual)

N %*_T_' Xl—ﬁx* EEX%}E {AFO| HFAY

(ex 00:00 Mode : Bob , (Z2| 2) -> 00:00 Mode : Bob 7X|)

|->I



2.1.1
2.1.12
2.1.13
2.1.14
2.1.15
2.1.16
2.1.17
2.1.2
2.1.3
2.14
2.1.5
2.2
2.3
2.4

2.5

Unit Test Table 1 / Test CH&F Process

buttoncontroller
Time_TempController
Light

Make Sound
Templncreasing
TimeDecreasing
DisplayController
10secincrease
10CIncrease
30seclncrease
20ClIncrease
Time_TempDisplaylInterface
ModeDisplayinterface
Speakerinterface

Lighterinterface

StateE 2FOFA] 1 StateOf| [h2 Button InterfaceE Trigger A|ZICt

State®?t DataE 2HOtAM 110f| 2 7|52 TriggerA| 7| ALt Enable/Disable A|ZICt.

LightOfl EnableO] S0{ 2™ Lighter Interface®| | BacklightE 742}= Backlight Command& = C}. Disa
bleO] £0{2 ™ T2} Backlight Command& £}

Make SoundOf Trigger?t =01 2™ Speaker InterfaceO| | Speakdt2t= Speak CommandE E'HC}. Disa
bleO| £ 2™ I2t= Speak CommandE &ML},

Temp IncreaseOf| Trigger?t £ 2™ Datalf| ctempE S7HA|ZICE

Time Increase0 Trigger?t 201 2™ Datadi| ctime= S7HAZICH.

State2} Datag ZOtAM 10| [HE 7|52 Enable/Disable A|ZILC

10sec Increase Of| Trigger?t S0 2™ 10 2t= A[Zt O|O|HE Datall A= stimeOfl =8 A|ZICE
10C Increase O Trigger?t €0 2™ 10k 2t= 2k H|O|HE Datad| U= stempOfl =8 A|ZICE
30sec Increase Of Trigger?t 01 2™ 30x 2t AlZt OIO|E{E Datadl & stimeOfl =5 A|ZICH
20C Increase Of Trigger?t £0] 2™ 20k 2t= 2= H|0|EE Datall A= stempdi| =5 A|ZIC}

ZAEE0|A 2HOF2 Time_Temp Display Command 7t True™ A2t £= 22 | TL}

In
i
M
I
Ll
MHA
n

ZHEZ0| M 202 Mode Display Command 7t True™ 2



1.1

1.2

1.3

1.4

1.5

1.6

2.1.6

2.1.7

2.1.8

Unit Test Table 2 / Test H|CHAF Process

DoorSenSorinterface
Time_TempButtoninterface

ModeButtonlinterface

10sec_10CButtonlinterface

30sec_20CButtoninterface

S_CButtonlinterface

ManualMode

DduckMode

JukMode

Door Sensor Input2| Y& 0| FF EEHSHO Door State &
True/False 2 L{E AL}

Time_Temp Button Input2| & O{EE LS Time_Tem
p State £ True/False 2 L{E L},

Mode Button Input2| &3 O{£E EEHSHA Mode Button
State € True/False = L{E LT}

10sec_10C_incre Button InputO| & {2 & THEHSI 10sec_
10C Button State & True/False 2 L EHHCH

30sec_20C_incre Button Input2| & & E EHEHSHO] 30sec_
20C Button State £ True/False 2 L{EHC}.

S_C Button Input2| & {£E EEHSH0] S_C Button State
£ True/False 2 L EHC}

Manual ModeO| Trigger?t £0] 2™ Manual Mode 2t= &
Xt HIO|E{ & DataOll %= cmodedi| HZ A[ZICE,

Dduck Mode0|| Trigger’t 50 2B Dduck Mode 2t= A|ZF
OOl 2F EX} G|O|E{E Datalfl A= stimell cmodelf H4
AlZICE,

Juk Mode0| Trigger7t 201 2™ Juk Mode 2t= A|ZF H|O|EH
QF 2Xt 40| £ Datalll /= stimel} cmodeOf HA A|ZICH



2.1.9

2.1.10

2.1.11

2.1.18

2.1.19

2.1.20

BobMode

Kuk_JjigaeMode

PizzaMode

TimePrint

TempPrint

ModePrint

HAE HCHM MA™S| 55 Ol G
Enable/Disablel| =71 232 MET}

Bob Mode0i| Trigger?t 0 23 Bob Mode 2t= A|7F 0| of
E{QF 2%} O|O|E{ £ Datalll A= stimell cmodelf #E A7l
Ct.

Kuk_Jjigae Mode0| Trigger?t 20 2™ Kuk _Jjigae Mode 2}
= AlZt HIO|E{ 2t Xt H|O|E{ £ Datalfl QL= stimell cmode
of HE AlZlCt.

Pizza ModeOf TriggerZt 201 2™ Pizza Mode 2t= A|Zt G
O|E{ 2t &XAt H|O|E{ £ Datalfl = stimedt cmodelff HA A
ZICE.

Time Print0| EnableO| S0{ 2™ Time_Temp Display Interface
O Al Time= Displaydt2tE= Time Display CommandE £ HC}
DisableO| £0{2™ I12}= Time Display CommandE H'HC}

Temp Print0l| EnableO| =0{ 2™ Time_Temp Display Interfac
eO| A Temp= Displaydt2t= Temp Display CommandS £t
C}. DisableO| £0{ 2 I12t= Temp Display CommandE &£
O}

Time PrintOf| EnableO| £0{2™ Mode Display InterfaceOf |

ModeE Displaydt2t= Mode Display CommandE 2Lt D
isableO| E0{ 2™ 112t= Mode Display Command& &= 'L}

rocessOl Command Q1A 21t
7] I20f| Test ListO] M7ESHX| QUL
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MOW.UTC.00.000

MOW.UTC.00.001

MOW.UTC.00.002

MOW.UTC.00.003

MOW.UTC.00.004

MOW.UTC.00.005

MOW.UTC.01.000

MOW.UTC.01.001

MOW.UTC.01.002

MOW.UTC.01.003

MOW.UTC.01.004

MOW.UTC.01.005

Unit Test Feature
| identifir | Feature (rocessIDinDFD) | Velid/ivalidvale

2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.13 Time_TempController
2.1.13 Time_TempController
2.1.13 Time_TempController
2.1.13 Time_TempController
2.1.13 Time_TempController

2.1.13 Time_TempController

StateE 2t11, Time_TempButtonState”} TrueO|LC}.

StateE 2t11, ModeButtonStateZt TrueO|LCt.

StateE 211, DoorState”t TrueO|C}.

StateE B, 10sec_10CButtonState”} TrueO|LC}.

StateE B0, 30sec_20CButtonState”} TrueO|LC}.

StateE 2t S CButtonStateZ} TrueO|LC}.

Data®} StateE %11, DoorState?t TrueO| 1, DOORZ} &==0|C},

Datalt StateE 211, DoorState’} TrueO|1, DOORZ} Z<=0|LC}.
Data®t StateE 2t11, DoorState”f FalseO|1, S_CButtonState”} TrueO|, ABLEO| &40|11,
d.ctimeO| 400|C}.

Datall StateE B'11, DoorState”’} FalseO|1l, S_CButtonState”} TrueO|11, ABLEO| 24=0|1,
d.ctimeO| 00|C}.

Datall StateE 81, DoorState”’} FalseO|1, S CButtonState”} TrueO|11, ABLEO| & ==0|11,
d.ctempO| 400|LC}.

Datall StateE B'11, DoorState?| FalseO|1, S_CButtonState”} TrueO| 1, ABLEO| &t4=2=0|
1, d.ctimeO| 00| C}.
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m Feature (Process ID in DFD) Valid / Invalid value

MOW.UTC.02.000  2.1.17 DisplayController Data2} StateE 211, ABLEO| 2= O|C},

Ul

MOW.UTC.02.001  2.1.17 DisplayController Data®t StateS 211, ABLEO| &=~ O|LC}.

MOW.UTC.03.000 2.2 Time_TempDisplayInterface ~ TimeDisplayCommand?} TrueZl d.ctimeO| -10]1, d.stime©O| 100|LCt.
MOW.UTC.03.001 2.2 Time_TempDisplayInterface =~ TimeDisplayCommand?} Truel d.ctimeO| 1000]LC}.
MOW.UTC.03.002 2.2 Time_TempDisplaylnterface =~ TempDisplayCommand?} TrueZl d.ctempO| -10|11, d.stempZ} 400]|C}.

MOW.UTC.03.003 2.2 Time_TempDisplaylnterface =~ TempDisplayCommand?} True1l d.ctemp©O| 500]LC}.

MOW.UTC.04.000 2.3 ModeDisplaylinterface ModeDisplayCommand?} TrueZl d.i_cmode”t 0 O|LC,
MOW.UTC.04.001 2.3 ModeDisplaylinterface ModeDisplayCommand?} TrueZl d.i_cmode?t 1 O|LC,
MOW.UTC.04.002 2.3 ModeDisplaylnterface ModeDisplayCommand?} True1l d.i_cmode?} 2 O|LC}.
MOW.UTC.04.003 2.3 ModeDisplaylinterface ModeDisplayCommand?} TrueZl d.i_cmode”t 3 O|LC,
MOW.UTC.04.004 2.3 ModeDisplaylnterface ModeDisplayCommand?} True1l d.i_cmode”?} 4 O|LC}.
MOW.UTC.04.005 2.3 ModeDisplaylinterface ModeDisplayCommand?} TrueZl d.i_cmode”t 5 O|LC,
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m Feature (Process ID in DFD) Valid / Invalid value

MOW.UTC.05.000 2.4 Speakerinterface SpeakCommand”} TrueLt.
MOW.UTC.06.000 2.5 Lighterinterface BacklightCommand”} TrueO| L},
MOW.UTC.06.001 2.5 Lighterinterface BacklightCommand”} FalseO|LC},
MOW.UTC.07.000 2.1.2 10seclncrease Trigger ‘211, d.stimeO| 300|LC},
MOW.UTC.08.000 2.1.3 10CIncrease Trigger 2t11, d.stempO| 400|LCt.
MOW.UTC.09.000 2.1.4 30seclncrease Trigger ‘&1, d.stimeO| 900|LC},
MOW.UTC.10.000 2.1.5 20CIncrease Trigger 2t11, d.stempO| 500|LCt.
MOW.UTC.11.000 2.1.13 Light Enable O| TrueX, Disable O| False O|LC}.
MOW.UTC.11.001 2.1.13 Light Enable O| FalseX, Disable O| True O|C}.
MOW.UTC.12.000 2.1.14 Make_Sound Trigger &=L}

MOW.UTC.13.000 2.1.15 Templncreasing Trigger 211, d.ctemp= 500|LCt,
MOW.UTC.14.000 2.1.16 TimeDecreasing Trigger 211, d.ctime= 800|C}.
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Unit Test Case
Identifier |Input specification | Output specification |

MOW.UTC.00.000 State in / Time_TempButtonState == True / state%2=0 d.stime = 0
MOW.UTC.00.001 State in / Time_TempButtonState == True / state%2=1 d.stemp = 20
MOW.UTC.00.002 State in / ModeButtonState == True / (state % 2) != 0 / mode = 5 d.stime = 0
MOW.UTC.00.003 State in / _10sec_10CButtonState == True / state%2=1 _10secIncrease(T)
MOW.UTC.00.004 State in / _10sec_10CButtonState == True / state%2=0 _10CIncrease(T)
MOW.UTC.00.005 State in / _30sec_20CButtonState == True / state%2=1 _30secIncrease(T)
MOW.UTC.00.006 State in / _30sec_20CButtonState == True / state%2=0 _10CIncrease(T)
MOW.UTC.01.000 Data in / State in / DoorState == True / DOOR%2==0 enable = T
MOW.UTC.01.001 Data in / State in / DoorState == True / DOOR%2==1 disable = T
MOW.UTC.01.002 IZ:)?t;a (ijr?C{irSnt:t: i:o/ DoorState == False / S_CButtonState == True / ABLE%2= Light(T, F) / TimeDecreasing(T)
MOW.UTC.01.003 E?t? (ijer{irSnt:t: |(;1 / DoorState == False / S_CButtonState == True / ABLE%2= Light(F, T) / Make_Sound(T)
MOW.UTC.01.004 Egtj\ ;r?cieiaptezir;é /Dgz{g’?;c)e:zoFalse / S_CButtonState == True / ABLE%2= Light(F, T) / Make_Sound(T)
MOW.UTC.01.005 Data in / State in / DoorState == False / S_CButtonState == True / ABLE%2= Light(T, F) / Templncreasing(T)

=0 / d.ctemp = 20 / d.stemp = 50
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/’;’
Enable ,/::/
72" Disabl
State e
__Dsable &
______________________ >
Controller Enable
Sso Enable
Disabl “~: A
e Sa
m Input specification Output specification
MOW.UTC.02.000 Data in / State in / ABLE%2==1 TimePrint(T, F) / ModePrint(T, F)

TempPrint(T, F) / ModePrint(T, F

MOW.UTC.02.001 Data in / State in / ABLE%2== )
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Time_Temp
Time_Temp Display Command Display Time_Temp Output

Interface
2.2

m Input specification Output specification

MOW.UTC.03.000 TimeDisplayCommand == True / d.ctime = -1 / d.stime = 10 printf("0:10");
MOW.UTC.03.001 TimeDisplayCommand == True / d.ctime = 100 printf("1:40");
MOW.UTC.03.002 TimeDisplayCommand == True / d.ctemp = -1 / d.stemp = 40 printf("40C");
MOW.UTC.03.003 TimeDisplayCommand == True / d.ctemp = 50 printf("50C");
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Mode

Mode Display Command Display

m Input specification Output specification

MOW.UTC.04.000
MOW.UTC.04.001
MOW.UTC.04.002
MOW.UTC.04.003
MOW.UTC.04.004
MOW.UTC.04.005

Interface
2.3

ModeDisplayCommand == True / d.i_cmode = 0
ModeDisplayCommand == True / d.i_cmode = 1
ModeDisplayCommand == True / d.i_cmode = 2
ModeDisplayCommand == True / d.i_cmode = 3
ModeDisplayCommand == True / d.i_cmode = 4
ModeDisplayCommand == True / d.i_cmode = 5

Mode Output

printf("Manual#n");
printf("Dduckw#n");
printf("Juk¥n");
printf("BobWn");
printf("Kuk_Jjigaetn");
printf("Pizza¥n");
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Speaker

Speak Command Beep Sound Output

Interface
2.4

m Input specification Output specification

MOW.UTC.05.000 SpeakCommand == True printf("#a"); * 3
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Lighter

Backlight Command Backlight Output

Interface
2.5

Identifier Input specification Output specification

MOW.UTC.06.000 BacklightCommand == True printf("%c[1;33m",27);

MOW.UTC.06.001 BacklightCommand == False printf("%c[Om", 27);
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Trigger 10C 10C Data

v

------------------------- Increase Data

2.1.3

Identifier Input specification Output specification

MOW.UTC.07.000 Trigger in / d.stime = 30 d.stime = 40
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Trigger 10C 10C Data

v

------------------------- Increase Data

2.1.3

Identifier Input specification Output specification

MOW.UTC.08.000 Trigger in / d.stemp = 40 d.stemp = 50
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Trigger 30sec 30sec Data

v

------------------------- Increase Data

2.1.4

Identifier Input specification Output specification

MOW.UTC.09.000 Trigger in / d.stime = 90 d.stime = 120
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Trigger 20C 20C Data

v

------------------------- Increase Data

2.1.5

Identifier Input specification Output specification

MOW.UTC.10.000 Trigger in / d.stemp = 50 d.stemp = 70
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Enable

Backlight Command

Identifier Input specification Output specification

MOW.UTC.11.000 Enable == True / Disable == False LighterInterface(T)
MOW.UTC.11.001 Enable == False / Disable == True LighterInterface(F)
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Trigger Make Sound Speak Command

----------------------------- 2.1.14

Identifier Input specification Output specification

MOW.UTC.12.000 Trigger in Speakerinterface(T)
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Temp

Temp Increase

Increase >
Command
2.1.15
Time |
Decrease Lime Increase >
Command

2.1.16

Identifier Input specification Output specification

MOW.UTC.13.000 Trigger in / d.ctemp = 50 DisplayController / d.ctemp = 60
MOW.UTC.14.000 Trigger in / d.ctime = 80 DisplayController / d.ctime = 79
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PASS/FAIL

MOW.UTC.00.000 PASS
MOW.UTC.00.001 PASS
MOW.UTC.00.002 PASS
MOW.UTC.00.003 PASS
MOW.UTC.00.004 PASS
MOW.UTC.00.005 PASS
MOW.UTC.00.006 PASS
MOW.UTC.01.000 PASS
MOW.UTC.01.001 PASS
MOW.UTC.01.002 PASS
MOW.UTC.01.003 PASS
MOW.UTC.01.004 PASS
MOW.UTC.01.005 PASS
MOW.UTC.02.000 PASS

MOW.UTC.02.001 PASS 100



_____identifier PASS/FAIL

MOW.UTC.03.000 PASS
MOW.UTC.03.001 PASS
MOW.UTC.03.002 PASS
MOW.UTC.03.003 PASS
MOW.UTC.04.000 PASS
MOW.UTC.04.001 PASS
MOW.UTC.04.002 PASS
MOW.UTC.04.003 PASS
MOW.UTC.04.004 PASS
MOW.UTC.04.005 PASS
MOW.UTC.05.000 PASS
MOW.UTC.06.000 PASS
MOW.UTC.06.001 PASS

MOW.UTC.07.000 PASS
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_____identifier PASS/FAIL

MOW.UTC.08.000 PASS
MOW.UTC.09.000 PASS
MOW.UTC.10.000 PASS
MOW.UTC.11.000 PASS
MOW.UTC.11.001 PASS
MOW.UTC.12.000 PASS
MOW.UTC.13.000 PASS

MOW.UTC.14.000 PASS
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Failed System Test List

MOW.STC.004.000 00:00 Mode : Manual, e 00:00 Mode : Manual FAIL (HIZ H|Z5F)
MOW.STC.004.001 FAIL (00:00 Mode : Manual)
MOW.STC.004.002 FAIL (20C Mode : Manual)
MOW.STC.004.003  [p% : 02:00 Mode : Bob FAIL (00:00 Mode : Bob)
MOW.STC.006.016 00:00 Mode : Manual FAIL (00:00 Mode : Bob)
MOW.STC.007.005 00:00 Mode : Manual FAIL (00:00 Mode : Bob)
MOW.STC.008.002  ((0R[(IN VIt RN 1o N CE~Td = E=X= =) 00:00 Mode : Manual FAIL (00:00 Mode : Bob)

MOW.STC.008.006 02:00 Mode : Pizza,a &5 2= d 00:00 Mode : Manual FAIL (00:10 Mode Manual)



What's a Problem???

c RNAFE /R A /R AR I AT 5 ZREE WA

« I AYAFEH(AITE, 2=, AFEAHS ) AN AlSE 2 S A

Z AtE AT g WA

o AF& AL ™ (Mode) AFEH A Ovens °l& F Z=1| Manual
ModeZ 1| ZHE Al ofe= HAF

—ZI)|EHOIA 2] AlS 02 Xel2 2 2= MA0A 2

2713 BHNWAC Q22 U0 ZI|5H0 EHS 1 24
=

HZ
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ANAE/2 AT /SR H AN AlTEe] 2ITES 2 N

Int main(){
switch(userinput){

case ‘e’
if((d.stime == 0) && (d.stemp == 20)) break;
If(DOOR%2) == 0) break;
/] eHEL2 2 A2 SA[0 Z=7[HEJCIX]|, =S & IX|

!

O]

—

ot

return O;
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void DataClear()

{
d.stime = O;
d.stemp = 20;
d.ctime = -1;
d.ctemp = -1;
d.i_.cmode = 0;
}
void StateClear()
{

s.DoorState = F;

s.Time_TempButtonState = F;
s.ModeButtonState = F;

s._10sec_10CButtonState = F;
Ss._30sec_20CButtonState = F;

s.S_CButtonState = F;
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int main(){

switch(userinput){

case ‘e’

d.ctime = d.stime;

d.ctemp = 20;
S_CButtonlnput = T;
S_CButtonInterface(S_CButtonlnput); // 1.6
buttoncontroller(&s); // 2.1.1
while (SC!= 1) {
if(kbhit()){
a = getch();
if(a =="e'){
s.S_CButtonState = F;
DataClear();
Light(F, T); // 2.1.13
DisplayController(&d, &s); // 2117
break;
}
}
DataClear();
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void Speakerinterface (Bool SpeakCommand) { /] 2.4
int i;
char a;
if (T == SpeakCommand) {
for(i=0; i<3; i++) {

printf("Wa");
sleep(1);
if(kbhit()){
a = getch();
if(a =="e"){
s.S_CButtonState = F;
DataClear();
Light(F, T);
DisplayController(&d, &s);
break;
}
}
}
SC=1;
}
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void buttoncontroller (struct State *s){

if (d.i_cmode == 0) {
DataClear();
StateClear();
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MOW.STC.004.000

MOW.STC.004.001

MOW.STC.004.002

MOW.STC.004.003

MOW.STC.006.016

MOW.STC.007.005

MOW.STC.008.002

MOW.STC.008.006

Restart System Test List

00:00 Mode : Manual, e 00:00
00:10
40C
02:00

01:59 Mode : Bob ( 00:00

00:00 Mode : Bob (3= 00:00

Mode : Manual

Mode : Manual

Mode : Manual

Mode : Bob

Mode : Manual
Mode : Manual
Mode : Manual

Mode : Manual

PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS
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System Test H-S At
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Lasted System Test Case / Result

MOW.STC.000.000 ZEH A 00:00 Mode : Manual
MOW.STC.000.001 00:00 Mode : Manual, a 00:10 Mode : Manual
MOW.STC.000.002 00:10 Mode : Manual, b 00:40 Mode : Manual
MOW.STC.000.003 09:50 Mode : Manual, a 00:00 Mode : Manual
MOW.STC.000.004 09:50 Mode : Manual, b 00:20 Mode : Manual
MOW.STC.000.005 20C  Mode : Manual, ¢ 00:00 Mode : Manual
MOW.STC.001.000 00:00 Mode : Manual, ¢ 20C  Mode : Manual
MOW.STC.001.001 20C  Mode : Manual, a 30C  Mode : Manual
MOW.STC.001.002 30C  Mode : Manual, b 50C Mode : Manual
MOW.STC.001.003 90C Mode : Manual, a 30C  Mode : Manual

MOW.STC.001.004 80C Mode : Manual, b 30C Mode : Manual
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MOW.STC.000.000 PASS
MOW.STC.000.001 PASS
MOW.STC.000.002 PASS
MOW.STC.000.003 PASS
MOW.STC.000.004 PASS
MOW.STC.000.005 PASS
MOW.STC.001.000 PASS
MOW.STC.001.001 PASS
MOW.STC.001.002 PASS
MOW.STC.001.003 PASS

MOW.STC.001.004 PASS
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Test case identifier Input specification Output specification

MOW.STC.002.000 00:00 Mode : Manual, d 01:00 Mode : Dduck
MOW.STC.002.001 01:00 Mode : Dduck, d 01:30 Mode : Juk
MOW.STC.002.002 01:30 Mode : Juk, d 02:00 Mode : Bob
MOW.STC.002.003 02:00 Mode : Bob, d 05:00 Mode : Kuk_Jigae
MOW.STC.002.004 05:00 Mode : Kuk_Jigae, d 02:00 Mode : Pizza
MOW.STC.002.005 02:00 Mode : Pizza, d 00:00 Mode : Manual
MOW.STC.002.006 20C  Mode : Manual, d 20C  Mode : Manual
MOW.STC.002.007 01:30 Mode : Juk, a 01:30 Mode : Juk
MOW.STC.002.008 01:30 Mode : Juk, b 01:30 Mode : Juk

MOW.STC.002.009 01:30 Mode : Juk, c 01:30 Mode : Juk
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e PASSEAL

MOW.STC.002.000 PASS
MOW.STC.002.001 PASS
MOW.STC.002.002 PASS
MOW.STC.002.003 PASS
MOW.STC.002.004 PASS
MOW.STC.002.005 PASS
MOW.STC.002.006 PASS
MOW.STC.002.007 PASS
MOW.STC.002.008 PASS

MOW.STC.002.009 PASS
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MOW.STC.003.000
MOW.STC.003.001
MOW.STC.003.002
MOW.STC.003.003
MOW.STC.003.004
MOW.STC.003.005
MOW.STC.003.006
MOW.STC.003.007
MOW.STC.003.008
MOW.STC.003.009
MOW.STC.003.010
MOW.STC.003.011
MOW.STC.003.012

00:00 Mode : Manual
20C  Mode : Manual
00:00 Mode : Manual
) 20C Mode : Manual
02:00 Mode : Bob, f 02:00 Mode : Bob
02:00 Mode : Bob, f 02:00 Mode : Bob
00:10 Mode : Manual
00:30 Mode : Manual
30C  Mode : Manual
40C  Mode : Manual
, 20C  Mode : Manual
20C  Mode : Manual, ¢ 00:00 Mode : Manual
00:00 Mode : Manual, d 01:00 Mode : Dduck

00:00 Mode : Manual, f
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_dentifier PASS/FAIL

MOW.STC.003.000 PASS
MOW.STC.003.001 PASS
MOW.STC.003.002 PASS
MOW.STC.003.003 PASS
MOW.STC.003.004 PASS
MOW.STC.003.005 PASS
MOW.STC.003.006 PASS
MOW.STC.003.007 PASS
MOW.STC.003.008 PASS
MOW.STC.003.009 PASS
MOW.STC.003.010 PASS
MOW.STC.003.011 PASS

MOW.STC.003.012 PASS
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MOW.STC.004.000
MOW.STC.004.001
MOW.STC.004.002
MOW.STC.004.003
MOW.STC.004.004
MOW.STC.004.005
MOW.STC.004.006
MOW.STC.005.000
MOW.STC.005.001
MOW.STC.005.002
MOW.STC.005.003
MOW.STC.005.004
MOW.STC.005.005

00:00 Mode : Manual, e

00:10 Mode : Manual, e

40C Mode : Manual, e

02:00 Mode : Bob, e

20C  Mode : Manual, (&fs%), 3&%, 80C &4

20C  Mode : Manual, (&t=

=
S
=
S

)
)

1

8=

: Mode : Bob

30C Mode : Manual

:59 Mode : Bob
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_ demfifer PASS/FAIL

MOW.STC.004.000 PASS
MOW.STC.004.001 PASS
MOW.STC.004.002 PASS
MOW.STC.004.003 PASS
MOW.STC.004.004 PASS
MOW.STC.004.005 PASS
MOW.STC.004.006 PASS
MOW.STC.005.000 PASS
MOW.STC.005.001 PASS
MOW.STC.005.002 PASS
MOW.STC.005.003 PASS
MOW.STC.005.004 PASS

MOW.STC.005.005 PASS
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MOW.STC.006.000 00:09 Mode : Manual (3fS%), a 00:09 Mode : Manual (&}53%)
MOW.STC.006.001 00:09 Mode : Manual (3fS%), b 00:09 Mode : Manual (2t5%)
MOW.STC.006.002 00:09 Mode : Manual (&}&%), ¢ 00:09 Mode : Manual (&}&3%)
MOW.STC.006.003 00:09 Mode : Manual (3f{5%), d 00:09 Mode : Manual (&}53%)
MOW.STC.006.004 00:09 Mode : Manual (&fs%& 00:00 Mode : Manual
MOW.STC.006.005 : : 00:09 Mode : Manual (&}=3%)
MOW.STC.006.006 30C Mode : Manual (&% 30C  Mode : Manual (3{53%)
MOW.STC.006.007 30C Mode : Manual (Bt5% 30C Mode : Manual (3{5%)
MOW.STC.006.008 30C Mode : Manual (&f&s%& 30C Mode : Manual (&1&%)
MOW.STC.006.009 30C Mode : Manual (B5% 30C  Mode : Manual (3f53%)
MOW.STC.006.010 30C Mode : Manual (B5%& 20C  Mode : Manual
MOW.STC.006.011 30C Mode : Manual (3% 30C Mode : Manual (3f5%)
MOW.STC.006.012 01:59 Mode : Bob (2}&%), a 01:59 Mode : Bob (3}&3%)
MOW.STC.006.013 01:59 Mode : Bob (2/5%), b 01:59 Mode : Bob (3f5%)
MOW.STC.006.014 01:59 Mode : Bob (&%), ¢ 01:59 Mode : Bob (&{&3%)
MOW.STC.006.015 01:59 Mode : Bob (3{53%), d 01:59 Mode : Bob (X{=%)
MOW.STC.006.016 01:59 Mode : Bob (2/5%), e 00:00 Mode : Manual

), f 01:59 Mode : Bob (&t53%)

ol

MOW.STC.006.017 01:59 Mode : Bob (3=




PASS/FAIL

MOW.STC.006.000 PASS
MOW.STC.006.001 PASS
MOW.STC.006.002 PASS
MOW.STC.006.003 PASS
MOW.STC.006.004 PASS
MOW.STC.006.005 PASS
MOW.STC.006.006 PASS
MOW.STC.006.007 PASS
MOW.STC.006.008 PASS
MOW.STC.006.009 PASS
MOW.STC.006.010 PASS
MOW.STC.006.011 PASS
MOW.STC.006.012 PASS
MOW.STC.006.013 PASS
MOW.STC.006.014 PASS
MOW.STC.006.015 PASS
MOW.STC.006.016 PASS
MOW.STC.006.017 PASS
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MOW.STC.007.000
MOW.STC.007.001

MOW.STC.007.002

MOW.STC.007.003
MOW.STC.007.004
MOW.STC.007.005
MOW.STC.008.000
MOW.STC.008.001
MOW.STC.008.002
MOW.STC.008.003
MOW.STC.008.004
MOW.STC.008.005
MOW.STC.008.006

MOW.STC.008.007

40C A A I—I

40C Mode : Manual (3% 7t HHEZ 2 = )pli/cl Vel %
00:00 Mode :
00:00 Mode :
00:00 Mode :
20C  Mode :

00:01 Mode : Bob, (&=

40C Mode : Manual (327
00:00 Mode : Bob (37t H 00:00 Mode :

00:10 Mode : Manual, ¢ €& 2 ¢ 00:00 Mode :
70C  Mode : Manual, ¢ 28 F ¢ 20C  Mode :
02:00 Mode : Pizza, d 00:00 Mode :
02:00 Mode : Pizza, a €& =2 00:00 Mode :

00:10 Mode : Manual, d HHE 62| &
(EE ot £ 3[H)

00:00 Mode :

Manual

Bob (3% 7 H

Manual
Manual
Manual
Manual
Manual
Manual
Manual

Manual

Manual




PASS/FAIL

MOW.STC.007.000 PASS
MOW.STC.007.001 PASS
MOW.STC.007.002 PASS
MOW.STC.007.003 PASS
MOW.STC.007.004 PASS
MOW.STC.007.005 PASS
MOW.STC.008.000 PASS
MOW.STC.008.001 PASS
MOW.STC.008.002 PASS
MOW.STC.008.003 PASS
MOW.STC.008.004 PASS
MOW.STC.008.005 PASS
MOW.STC.008.006 PASS

MOW.STC.008.007 PASS
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Additional System Test Feature

= L Q £ Hd85l= THAoN At SE =0l
MOW.STC.009 VISESE Start/Cancel H{E£ Input State?t DataS & 7H 5} A0l M

MOW.STC.010 73| 0|Z Y A|E 12| 22| 2 MEd 271508 BE2 2, A2HEo X&d o7 20
. . 1 -T- —

MOW.STC.011 &

A

| I:I-|§°'E:|

— H —
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MOW.STC.009.000

MOW.STC.009.001

MOW.STC.009.002

MOW.STC.009.003

MOW.STC.009.004

MOW.STC.009.005

MOW.STC.009.006

MOW.STC.009.007

MOW.STC.009.008

MOW.STC.009.009

System Test Case / Result

00:00 Mode : Manual, a, b, a, b 01:20 Mode : Manual

00:00 Mode : Bob, c 00:00 Mode : Bob

00:00 Mode : Manual, a, b, a, b ( 01:20 Mode : Manual

00:00 Mode : Bob, c (BE€ &) 00:00 Mode : Bob

20C  Mode : Manual, a, b, a, b 80C Mode : Manual
20C  Mode : Manual, a, b, a, b (€ %)
00:00 Mode : Manual, a, b, a, b, c 20C  Mode : Manual
20C  Mode : Manual, a, b, a, b, c 00:00 Mode : Manual

00:00 Mode : Manual, a, b, a, b, c ( 80C Mode : Manual

20C  Mode : Manual, a, b, a, b, c (€%2) [00:00 Mode : Manual



MOW.STC.009.000 PASS
MOW.STC.009.001 PASS
MOW.STC.009.002 PASS
MOW.STC.009.003 PASS
MOW.STC.009.004 PASS
MOW.STC.009.005 PASS
MOW.STC.009.006 PASS
MOW.STC.009.007 PASS
MOW.STC.009.008 PASS

MOW.STC.009.009 PASS
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MOW.STC.010.001

MOW.STC.010.002

MOW.STC.010.003

MOW.STC.010.004

MOW.STC.010.005

MOW.STC.010.006

MOW.STC.011.001

MOW.STC.011.002

MOW.STC.011.003

00:01 Mode : Manual (RfS2tZ Z), a3, b, a [T =R ELTE]
50C Mode : Manual
02:00 Mode : Bob
00:19 Mode : Manual (315 %)
20C  Mode : Manual (315 %)
00:59 Mode : Dduck (2t &)

00:14 Mode : Manual (2t5 %)

40C  Mode : Manual (315 &)

00:57 Mode : Dduck (&t5 &)



MOW.STC.010.001 PASS
MOW.STC.010.002 PASS
MOW.STC.010.003 PASS
MOW.STC.010.004 PASS
MOW.STC.010.005 PASS
MOW.STC.010.006 PASS
MOW.STC.011.001 PASS
MOW.STC.011.002 PASS

MOW.STC.011.003 PASS
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MOW.UTC.00.000

MOW.UTC.00.001

MOW.UTC.00.002

MOW.UTC.00.003

MOW.UTC.00.004

MOW.UTC.00.005

MOW.UTC.01.000

MOW.UTC.01.001

MOW.UTC.01.002

MOW.UTC.01.003

MOW.UTC.01.004

MOW.UTC.01.005

CUnit Test Feature
| identifir | Feature (rocessIDinDFD) | Velid/ivalidvale

2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.1 buttoncontroller
2.1.13 Time_TempController
2.1.13 Time_TempController
2.1.13 Time_TempController
2.1.13 Time_TempController
2.1.13 Time_TempController

2.1.13 Time_TempController

StateE 2t11, Time_TempButtonState”} TrueO|LC}.

StateE 2t11, ModeButtonStateZt TrueO|LCt.

StateE 211, DoorState”t TrueO|C}.

StateE B, 10sec_10CButtonState”} TrueO|LC}.

StateE B0, 30sec_20CButtonState”} TrueO|LC}.

StateE 2t S CButtonStateZ} TrueO|LC}.

Data®} StateE %11, DoorState?t TrueO| 1, DOORZ} &==0|C},

Datalt StateE 211, DoorState’} TrueO|1, DOORZ} Z<=0|LC}.
Data®t StateE 2t11, DoorState”f FalseO|1, S_CButtonState”} TrueO|, ABLEO| &40|11,
d.ctimeO| 400|C}.

Datall StateE B'11, DoorState”’} FalseO|1l, S_CButtonState”} TrueO|11, ABLEO| 24=0|1,
d.ctimeO| 00|C}.

Datall StateE 81, DoorState”’} FalseO|1, S CButtonState”} TrueO|11, ABLEO| & ==0|11,
d.ctempO| 400|LC}.

Datall StateE B'11, DoorState?| FalseO|1, S_CButtonState”} TrueO| 1, ABLEO| &t4=2=0|
1, d.ctimeO| 00| C}.
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m Feature (Process ID in DFD) Valid / Invalid value

MOW.UTC.02.000 2.1.17 DisplayController Data®t StateE 211, ABLEO| 2= O|LC},
MOW.UTC.02.001 2.1.17 DisplayController Data2} StateE 211, ABLEO| & == O|C},
MOW.UTC.07.000 2.1.2 10seclncrease Trigger 2f11, d.stime©O| 300|LC}.
MOW.UTC.08.000 2.1.3 10CIncrease Trigger 2F11, d.stempO| 400|C.
MOW.UTC.09.000 2.1.4 30seclncrease Trigger 211, d.stimeO| 900|LC},
MOW.UTC.10.000 2.1.5 20CIncrease Trigger 2t11, d.stempO| 500]|C}.
MOW.UTC.11.000 2.1.13 Light Enable O| Trued, Disable O| False O|C}.
MOW.UTC.11.001  2.1.13 Light Enable O] FalseXl, Disable O| True O|LC.
MOW.UTC.12.000 2.1.14 Make_Sound Trigger ‘ZH=LCt.

MOW.UTC.13.000 2.1.15 Templncreasing Trigger ‘211, d.ctemp= 500|LCt,
MOW.UTC.14.000 2.1.16 TimeDecreasing Trigger 2t11, d.ctime= 800|LC}.
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Cunit Test Case / Code

#include "CUnit/Basic.h"
#include "T3_main_for_gcc.h"

void MOW _UTC_00_000() {
s.Time_TempButtonState = T,
ABLE = 1;
buttoncontroller (&s);

CU_ASSERT_EQUAL(d.stime, 0);

}

m Input specification Output specification

MOW.UTC.00.000 State in / Time_TempButtonState == True / state%2=0 d.stime = 0
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void MOW_UTC_00_001() {
s.Time_TempButtonState = T;
ABLE = 2;
buttoncontroller (&s);

CU_ASSERT_EQUAL(d.stemp, 20);

m Input specification Output specification

MOW.UTC.00.001 State in / Time_TempButtonState == True / state%2=1 d.stemp = 20
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void MOW_UTC_00_002() {
s.ModeButtonState = T;
ABLE = 1;
d.i_cmode = 5;

buttoncontroller (&s);

CU_ASSERT_EQUAL(d.stime, 0);

m Input specification Output specification

MOW.UTC.00.002 State in / ModeButtonState == True / (state % 2) != 0 / mode = 5 d.stime = 0

138



void MOW _UTC 00 _003() {
s._10sec_10CButtonState = T;
ABLE = 1;
buttoncontroller (&s);

CU_ASSERT_EQUAL(trigger, T);

m Input specification Output specification

MOW.UTC.00.003 State in / _10sec_10CButtonState == True / state%2=1 _10secIncrease(T)
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void MOW_UTC 00 _004() {
s._10sec_10CButtonState = T;
ABLE = 2;
buttoncontroller (&s);

CU_ASSERT_EQUAL(trigger, T);

m Input specification Output specification

MOW.UTC.00.004 State in / _10sec_10CButtonState == True / state%2=0 _10ClIncrease(T)
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void MOW_UTC_00_005() {
s._30sec_20CButtonState = T,
ABLE = 1;

buttoncontroller (&s);

CU_ASSERT_EQUAL(trigger, T);

}
void MOW_UTC_00_006() {

s._30sec_20CButtonState = T;
ABLE = 2;
buttoncontroller (&s);

CU_ASSERT_EQUAL(trigger, T);

}
m Input specification Output specification
MOW.UTC.00.005 State in/ _30sec_20CButtonState == True / state%2=1 _30seclIncrease(T)
MOW.UTC.00.006 State in/ 30sec_20CButtonState == True / state%2=0 _10CIncrease(T)
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void MOW _UTC_01_000() {
s.DoorState = T;
DOOR = 1;

Time_TempController(&d, &s);
CU_ASSERT_EQUAL(enable, T);

}
void MOW_UTC_01_001() {

s.DoorState = T,
DOOR = 2;
Time_TempController(&d, &s);

CU_ASSERT_EQUAL(disable, T);

}
m Input specification Output specification
MOW.UTC.01.000 Data in / State in / DoorState == True / DOOR%2==0 enable = T
MOW.UTC.01.001 Data in / State in / DoorState == True / DOOR%2==1 disable = T
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void MOW_UTC_01_002() {
s.DoorState = F;
s.S_CButtonState = T,
ABLE = 1;
d.ctime = 40;

Time_TempController(&d, &s);

CU_ASSERT_EQUAL(d.ctime, 39);

}
void MOW_UTC_01_003() {

s.DoorState = F;
s.S_CButtonState = T,
ABLE = 1;

d.ctime = 0;

Time_TempController(&d, &s);

CU_ASSERT_EQUAL(trigger, T);

m Input specification Output specification

MOW.UTC.01.002 Data in / State in / DoorState =

MOW.UTC.01.003 Data in / State in / DoorState ==

= False / S_CButtonState == True / ABLE%2=

=1/ d.ctime = 40

False / S_CButtonState == True / ABLE%2==1 / d.ctime = 0

Light(T, F) / TimeDecreasing(T)

Light(F, T) / Make_Sound(T)
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void MOW_UTC_01_004() {
s.DoorState = F;
s.S_CButtonState = T,

ABLE = 2;
d.ctemp = 20;
d.stemp = 50;

Time_TempController(&d, &s);

CU_ASSERT_EQUAL(d.ctemp, 30);
}
void MOW_UTC_01_005() {
s.DoorState = F;
s.S_CButtonState = T;

ABLE = 2;
d.ctemp = 40;
d.stemp = 40;

Time_TempController(&d, &s);

CU_ASSERT_EQUAL(trigger, T);
}

Identifier Input specification Output specification

. : o o o/ B
Data in /_State in / DoorState == False / S_CButtonState == True / ABLE%2==0 / d.ctemp = 40 / Light(F, T) / Make_Sound(T)
d.stemp = 40
Data in / State in / DoorState == False / S_CButtonState == True / ABLE%2==0 / d.ctemp = 20 /
d.stemp = 50

MOW.UTC.01.004

MOW.UTC.01.005 Light(T, F) / Templncreasing(T)



void MOW_UTC_02_000(void) {
ABLE = 1;

DisplayController(&d, &s);

CU_ASSERT_EQUAL(enable, T);
}

void MOW_UTC_02_001(void) {
ABLE = 2;

DisplayController(&d, &s);

CU_ASSERT_EQUAL(enable, T);

m Input specification Output specification

MOW.UTC.02.000 Data in / State in / ABLE%2==1 TimePrint(T, F) / ModePrint(T, F)

TempPrint(T, F) / ModePrint(T, F

MOW.UTC.02.001 Data in / State in / ABLE%2==0 )
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void MOW_UTC_07_000(void) {
trigger = T;
d.stime = 30;

_10secIncrease(T);
CU_ASSERT_EQUAL(d.stime, 40);
}
void MOW_UTC_08_000(void) {
trigger = T;
d.stemp = 40;
_10ClIncrease(T);

CU_ASSERT_EQUAL(d.stemp, 50);

m Input specification Output specification

MOW.UTC.07.000 Trigger in / d.stime = 30 d.stime = 40
MOW.UTC.08.000 Trigger in / d.stemp = 40 d.stemp = 50
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void MOW_UTC_09_000(void) {
trigger = T;
d.stime = 90;

_30secIncrease(T);

CU_ASSERT_EQUAL(d.stime, 120);
}

void MOW _UTC_10_000(void) {
trigger = T;
d.stemp = 50;
_20CIncrease(T);

CU_ASSERT_EQUAL(d.stemp, 70);

m Input specification Output specification

MOW.UTC.09.000 Trigger in / d.stime = 90 d.stime = 120
MOW.UTC.10.000 Trigger in / d.stemp = 50 d.stemp = 70

147



void MOW_UTC_13_000(void) {
trigger = T;
d.ctemp = 50;

Templncreasing(T);
CU_ASSERT_EQUAL(d.ctemp, 60);
}
void MOW_UTC_14_000(void) {
trigger = T;
d.ctime = 80;

TimeDecreasing(T);

CU_ASSERT_EQUAL(d.ctime, 79);

Identifier Input specification Output specification

MOW.UTC.13.000 Trigger in / d.ctemp = 50 DisplayController / d.ctemp = 60
MOW.UTC.14.000 Trigger in / d.ctime = 80 DisplayController / d.ctime = 79
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oot @laehee- ubunt u- | apt op: /horme/daehee- ubunt u/HFESFH /CUni tPracti ce# . /test. exe

Cnit - Aunit testing framework for C- Version 2 1- 2
http: //cuni t. sour cef or ge. net /

ite: testing a suite

Test: MW UTC 00 000 ... passed
Test: MW LUTC 00 001 ... passed
Test: MW UTC 00 002 ... passed
Test: MW UTC 00 003 ... passed
Test: MW LUTC 00 004 ... passed
Test: MW UTC 00 005 ... passed
Test: MW UTC 00 006 ... passed
Test: MW UTC 01 000 ... passed
Test: MOWLUTC 01 001 ... passed
Test: MW LUTC 01 002 ... passed
Test: MOWLUTC 01 003 ... passed
Test: MW UTC 01 004 ... passed
Test: MOWLUTC 01 005 ... passed
Test: MW UTC 02 000 ... passed
Test: MW UTC 02 001 ... passed
Test: MW UTC OF 000 ... passed
Test: MW UTC 08 000 ... passed
Test: MW UTC 09 000 ... passed
Test: MW UTC 10 000 ... passed
Test: MW UTC 13 000 ... passed
Test: MW UTC 14 000 ... passed

N SUrMTary: Type Total Ran Passed Failed | nactiwve
sUi tes 1 1 nSa 0 O

tests 21 21 21 0 0

asserts 21 21 21 0 n/a

| apsed time = 0. 000 seconds



Thank you®



