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Event List ‘

10sec_10C_incre Button Input StH = [ OFCF A|ZH/2 £ 7F 10sec/10C A =T}sHC
30sec_20C_incre Button Input SHH = [ OfCE A2/ 2 £ 7} 30sec/20CH = 71SHCE
Time_Temp Button Input X710 = Timee 2 AH, & Y OICt Time/TempZt HHZE0F HHA=IC}.
Mode Button Input 02| M= =2|8tHo| et "ol R A|Zte 2 A=l
S_C Button Input ZE|E A|EH/F A SHCH

Door O_C Sensor Input 28 9 Eert

Temp Sensor Input o 2= & ZX|SICH

Tick AtE F78 SiiECt Tick otLtd 1222 7Yoot
Time_Temp Output S| A7/ E HOFLC}

Mode Output AX REE HOFLCY

Backlight Output Lighter2 Sdff Y2 H=slCt.

Beep Sound Output SpeakerE &dff H{ZS2 L



System Context Diagram
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DFD Level O

10sec_10C_incre Button Time_Temp Displayer
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DFD Level O - Data Dictionary (1/2)
mm

10sec_10C_ incre
Button Input

30sec_20C incre
Button Input

Time_Temp Button
Input

Mode Button Input

S_C Button Input

Door O_C Sensor
Input

[} OFCH A|ZH/2 E 71 10sec/10C A = 7}8LCt Default= FalseO| 1, HE
=0 = [ 2 TrueZ} EICH

lorot
Ju4r
S

[} OpCt A|ZH/2 Z 7} 30sec/20CH Z=7}3tC} Default= FalseO| 1, HHE
=0 2 jf 2F TrueZ} =ICH

lorot
qm4r
O Miju

=7 I01It Time2 2 AF¥E|0RA, =5 O OCf Temp -> Time 22 HZ 0L 7HH
HZAEICt Default= FalseO|11, HHEQ| 2/240| 50 2 |t TrueZ} =ICF.

2

HOl| e MRl A7t 2 AN s

Ul MM EICH HE0|= Manual2 L
LB I} e o > g s 5 o

| X} -> Manual -> & "

ZE[E AMA/F 2 otCh =2 HO|H "A[X" of1, =2 FO|H "F 4 " otLt.
Defaulti= False0| 21, /S| 20| SO 2 I Bt True7t =|0f AgHof A S
SHC}.

== g1 =0t 22| 30 =5 5 =2|7F H= 1 Backlight7t 74 ZICH
Default= FalseO|11, HEO| 20| &0 & [ Ot True?} =IC}

False / True
(Bool)

False / True
(Bool)

False / True
(Bool)

Manual(0) / Dduck(1) /
Juk(2) / Bob(3) / Kuk /
Jjigae(4) / Pizza(5)
(Integer)

False / True
(Bool)

False / True
(Bool)

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt



DED Level O - Data Dictionary (2/2)
| Event | Descripion | Format | Type

Tick gIﬂr%ei%g{—’é%gg; SILIE 1X 2 71 SHCL Default= FalseO| 1 12R20FCH Tick Faliso/o'll;rue Ternmers
Time_Temp Output X A|Zt / 2F E HO{FC} (Ion(ie:goeorﬁ(é?]acr) Periodic
Mode Output %;EH: %i"%oﬁgﬁf;fd’%od-manuaI”, “01:9" "02: =" "03: Bt "04 : = _W|7Y" ?&éeg:rd/elgzgi Periodic

Tl @ I(_)ilggeé%% [%[HSLHr i%ﬁ%t:l% %;ii%’\-ﬂ'gé HA|S|=Ct. Default= FalseO|11 2 FaI?SO/OIT)rue Periodic

Beep Sound SpeakerE Edj| H{Z S S WL} Defaulte= FalseO|d 2|7t %S0 Ot 327 H| False / True

Output 25 HWHCH

(Bool) Periodic



DFD Level 1

10sec_10C_incre
Button-Input

30sec_20C_incre

Button Input Tick

i

Time_Temp
Button Input

Mode-Button Button _
Input Sensor

Detection
S_C Button Input 1

Door Sensor
Input

State

Time_Temp
Output

A

OUtpUt Backlight Output
Manager

2

\ 4

Beep Sound
Output




DFD Level 1

— Process Specification 1

Tick

1
1
1
1
1
1
] A4
10sec_10C_increButton Input
<>

30sec_20C_incre Button Input
—»

Time_Temp Button Input BUttO ﬂ _
Mode Button Input S ensor

— State

S_C Button Input

5 Detection
. 1

Reference No
Name
Input

Output

Process
Description

Door Sensor Input

Button _ Sensor Detection

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

Input States / Door State
Oy 2IZ=2| AHO|ESS 2O Ltg ZZ M A0 Mot



DFD Level 1

— Process Specification u

Tick

G ——————

Time_Temp Output

v

Mode Output

OUtpUt Backlight Output

v

v

State

Reference No.

Name
Input
Output

Process
Description

Manager
2

Beep Sound Output

v

Output Manager
Input States / Door State, Tick
Time_Temp Output, Mode Output, Backlight Output, Beep Sound Output

0lg| 2152l AHO|ES 7t =3 S difECt



Door Sensor Input

DFD Level 2 (1/2)

Door
Sensor

Time_Temp Button Input

Mode Button Input

10sec_10C_incre Button Input

30sec_20C_incre Button Input

S_C Button Input

Interface
1.1

Time_Temp
Button

Door State

Time_Temp Button State

Interface
1.2

Mode
Button

Mode Button State

Interface
13

10sec_10C
Button

10sec_10C Button State

v

Interface
14

30sec_20C
Button

30sec_20C Button State

v

Interface
1.5

S C
Button

S_C Button State

v

Interface
16

12



DFD Level 2 - Data Dictionary (1/2)

e | Desaiption | fomat | Type _

10sec_10C Button
State

30sec_20C Button
State

Time_Temp Button
State

Mode Button State

S _C Button State

Door State

10sec_10C_incre Button®| /20| E{t=X| O t=X|0]| CHSH AE S LIEFLHCE.

o
(20{ 1010B= 10sec_10C Button State 7 True™ 1, False™ 0 O|LC}.)

30sec_20C_incre Button?| 20| S0{2t=X| ¢F t=X|0f| CHst AEfE LIEFMHCE

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

Time_Temp Button2| /20| SO{SH=X| OF SH=X|Of CHSH AE§S LIEFHLY. (
Off TT= Time_Temp Button StateZ} True™ 1, False™ 0 O|LCt.)

Mode Button®| ©/2{0| SO{SH=X| O SH=X|0f Ci3t AFERS LIEFHCE (0] M
+= Mode Button StateZ} True™ 1, False™ 0 O|C}.)

S_C Button2| {=0| S0{2t=X| 2 Zt=X[0f Tt LEHE LIEHHLE (20 S=
S C 0

AA
Button State”} True™ 1, False™ 0 O|LC})

& =X|0 Cist AEfE LIEFUHCE (2 0] D= Door StateZ}
0

ot

False / True
(Bool)

False / True
(Bool)

False / True
(Bool)

False / True
(Bool)

False / True
(Bool)

False / True
(Bool)

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

Interrupt

13



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

Door
Door Sensor Input Sensor Door State

Interface
1.1

Name Door Sensor Interface

Input Door Sensor Input

Output Door State (Bool)

Process Door Sensor InputO| =R =X| 2F =& =X| ZHEHSHY Door State £ True/False = L2

Description CH T



DFD Level 2 (1/2) — Process Specification

Time_Temp
Time_Temp Button Input ) Button Time_Temp Button State

Interface
1.2

15

Name Time_Temp Button Interface

Input Time_Temp Button Input

Output Time_Temp Button State (Bool)

Process Time_Temp Button InputO| =R =X| ot =& =X| ZHELSEG Time_Temp State £

Description True/False 2 L ELHC



DFD Level 2 (1/2) — Process Specification

Mode
Mode Button Input ‘ Button Mode Button State

Interface
1.3

16

Name Mode Button Interface

Input Mode Button Input

Output Mode Button State (Bool)

Process Mode Button InputO| =& =X| ot =& =X| ZtEtSE Mode Button State £

Description True/False 2 L ELHC}



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

10sec_10C
10sec_10C_incre Button Input Button 10sec_10C Button State

Interface
1.4

Name 10sec_10C Button Interface

Input 10sec_10C_incre Button Input

Output 10sec_10C Button State (Bool)

Process 10sec_10C_incre Button Input0| 2% =X| o == =X| EELSHO] 10sec_10C Button

Description State = True/False 2 L ELHC},



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

30sec_20C
30sec_20C_incre Button Input Button 30sec_20C Button State

Interface
1.6

Name 30sec_20C Button Interface

Input 30sec_20C_incre Button Input

Output 30sec_20C Button State (Bool)

Process 30sec_20C_incre Button InputO| =& =X| oF =% =X| EEHSHY 30sec_20C Button

Description State £ True/False 2 L H LHC}.



DFD Level 2 (1/2) — Process Specification

S _C Button

S_C Button Input S_C Button State

Interface
1.7

Name S_C Button Interface

Input S_C Button Input

Output S_C Button State (Bool)

Process S_C Button InputO| =&l=X| ot R =X| ZELSIO S_C Button State £ True/False

Description 2 LEHCH

19



DFD Level 2 (2/2)

State

Tick

1
1
1
I
I
I
I
I
[

v

Main
Control

2.1

Data

20
Time_Temp
Display Time_Temp Output
—
Interface
2.2
Time_Temp Display
Command
. Mode Mode Output
Mode Display Display _
Command Interface .
23
Speak Command
Speaker Beep Sound Output
Interface —>
24
Backlight
Command
Lighter Backlight Output

Interface

»

2.5



DED Level 2 - Data Dictionary (2/2) 2
| Event | Descripion |  Format | Type _

Time_Temp Display . , = o - oo = - False / True

2 I ec= =3 2 M3 siC
Corrirare Time_Temp Display Interface & ol oX] A7t 25 ==ot== FE oLt (Bool) Interrupt
Mode Display . = =4 s - o False / True

= & C= =g 2 M3 3ic

Command Mode Display Interface £ &dlf X ZEE S & HH otCh (Bool) Interrupt
Speak 2 AJd|E "X & 2 MHed 5 False / True
Command Speaker Interface £ A 2|2 W& SI=E HH oL} Boo) Interrupt
Backlight . = Ea HIS HP= A2 DE S 00 .

= o C
Command Lighter InterfaceE Edf| S &= S| 2 HH ShCt (ntegen) Periodic

A0 2 A|ZHS stime O MASD, Y0 [IE LEE stemp O M & SICL T e

Data 2|3 HXY A|ZHS ctime, S} 2 =& ctempOf HZStCE 12|10 cmodelf = & Periodic

N BEJF KMEEICH (Integer, Char)



DFD Level 2 (2/2) — Process Specification

Tick

= ——————

Time_Temp Display Command

\ 4

Mode Display Command

Speak Command

\ 4

State

> Data

22

Reference No

Name Main Control

Input State

Output Time_Temp Display Command, Mode Display Command, Speak Command, Data
Process HES2| 21X AHO|EE #OIetA Datad Mot 502 =535 XM Of otLf.

Description



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

Time_Temp
Time_Temp Display Command Display Time_Temp Output
Interface
2.2

v

Name Time_Temp Display Interface

Input Time_Temp Display Command (Bool)

Output Time_Temp Output

Process HE ZE0|| A 2t0F2 Time_Temp Display Command 7} True™ A|Zt L= 2 E &= G|

Description Z=LC}.



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

Mode
Mode Display Command Display Mode Output

Interface
2.3

v

T T

Name Mode Display Interface

Input Mode Display Command (Bool)

Output Mode Output

Process HE E0| M 2H0F2 Mode Display Command 7} True™ B EE =9l =C}.

Description



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

Speaker

Speak Command Beep Sound Output

v

Interface
24

Name Speaker Interface

Input Speak Command (Bool)

Output Beep Sound Output

Process HEEO M 2HOf2 Speak Command 7t True™ H|ZZ2 33X 7t = =Lt

Description



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

Lighter

Backlight Command Backlight Output

v

Interface
2.5

L

Name Lighter Interface

Input Backlight Command (Bool)

Output Backlight Output

Process HE E0| M 2HOF2 Backlight Command 7t True™ 812 B=3|| =L}

Description



DFD Level 3 - 2.1 (1/3)

State

Button
Controller

JRe
’
R4
JRe
Rg
Trigger ¢
9%, Trigger,,
4
i ’
’
s /

’

\
\

N\

~ .
=~o_ Trigger
e
-y

Trigger

~
-y
S

~

\\\
S

Kuk_Jjigae
Mode
2.1.10

-~

Y Triggers ~
Trigge\\ rgger ~ Trigge}\\\

10sec

Increase
212

10C
Increase
213

30sec
Increase
214

20C
Increase
2.15

Data

27



DFD Level 3 — 2.1 Process Specification &

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

2.1.2

v

Data

Name 10sec Increase

Input Trigger

Output 10sec Data (Integer)

Process 10sec Increase Of Trigger?} 0 @™ 10z 2t= A|ZF O|O|E & Datadf| Q&= stimed|

Description =X A|7ZIC}



DFD Level 3 — 2.1 Process Specification 2

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

2.1.3

v

Data

Name 10C Increase

Input Trigger

Output 10C Data (Integer)

Process 10C Increase Of Trigger/t =0 2™ 10k 2= 2% H|O|E-Z Datal| = stemp0

Description =X A|7ZIC}



DFD Level 3 — 2.1 Process Specification 0

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

214

v

Data

Name 30sec Increase

Input Trigger

Output 30sec Data (Integer)

Process 30sec Increase Of Trigger7l 01 @™ 30x 2f= A|7F §|O|E{Z Datadf QU= stimeo|

Description =X A|7ZIC}



DFD Level 3 — 2.1 Process Specification 2

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

2.1.5

v

Data

Name 20C Increase

Input Trigger

Output 20C Data (Integer)

Process 20C Increase Of TriggerZt 0 @™ 20k 2= 2 & 00| & Datadf| &= stemp?f

Description =X A|7ZIC}



DFD Level 3 — 2.1 Process Specification 2

Trigger Manual
------------------------- Mode
216

Manual Data

v

Data

Name Manual Mode

Input Trigger

Output Manual Data (Char)

Process Manual Mode0f Trigger?t =0 2™ Manual Mode 2t= 24Xt 40| & Datalf =

Description cmodelf| HZA A|7IC}.



DFD Level 3 — 2.1 Process Specification »

Trigger Dduck Data

v

Data

Name Dduck Mode

Input Trigger

Output Dduck Data

Process Dduck ModeOf Trigger?} 0 @™ Dduck Mode 2t= A|Zt §|O|EH 2t =X} H|O|EE

Description Data0j| Q= stimel} cmodedj HE A|ZILC}.



DFD Level 3 — 2.1 Process Specification 2

Trigger Juk Data

v

Data

Name Juk Mode

Input Trigger

Output Juk Data

Process Juk Mode0j Trigger7t 501 2™ Juk Mode 2t= A|ZF O|O|E 2t 2At H|O|E{E Datao|

Description Ql= stimeldl cmodedf HE A|ZILCE.



DFD Level 3 — 2.1 Process Specification s

Trigger Bob Data

v

Data

Name Bob Mode

Input Trigger

Output Bob Data

Process Bob Mode0j Trigger?} =0 2™ Bob Mode 2t= A|ZF H|O|EH 2t ZAt H|O|E{E Data
Description o A= stimel} cmoded| HZA A|ZILC}.



DFD Level 3 — 2.1 Process Specification &

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

2.1.10

v

Data

Name Kuk_Jjigae Mode

Input Trigger

Output Kuk_Jjigae Data

Process Kuk_Jjigae Mode0f| Trigger?} 0 2™ Kuk_Jjigae Mode 2t= A|ZF |O|E 2} &Xt O

Description O|E{ £ Dataof A= stimedt cmode0f HE A|ZILH.



DFD Level 3 — 2.1 Process Specification 7

Trigger Pizza Data

v

Data

Name Pizza Mode

Input Trigger

Output Pizza Data

Process Pizza Mode0j| Trigger/t =0{ 2™ Pizza Mode 2t= A7t O|O|E 2} &Xt H|O|HE

Description Data0j| Q= stimel} cmodedj HE A|ZILC}.



DFD Level 3 - 21 (1/3) [State Transition Diagram for Button Controller 2.1.1]

=true] / Trigger "10sec Increase” -

Time Input

[M==true] /

[1010B= Trigger “Dduk Mode”

[M==true] /
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”
=#fue] / Trigger “Pizza Mode”
M:B2E MEH (t=1, f=0)

TT: A2t 2% B MEH (t=1, f=0
1010B : 10 &= 10k S7IHE (t=1, f=
3020B : 30=x EE= 20k FI7HHE (=1, f

—

38



DFD Level 3 - 2.1 (2/3) -

Backlight Command

-
Enable .-~
”

State Tick

-

¢ —————————

-

-
-
"

-
-

Disable

Time_Temp
Controller
2.1.12

Speak Command

»
»

Tri \\
rigger %

Temp Increase Command Temp
increase

2.1.15

Data

Time
Decrease
2.1.16

Time Increase Command



DFD Level 3 — 2.1 Process Specification 40

Enable

Backlight Command

Name Light

Input Enable, Disable

Output Backlight Command (Bool)

Process Light0f| EnableO| =0{ 2™ Lighter Interface0|A| BacklightE 7{2f= Backlight

Description CommandE E:HC} DisableO| 0| 2™ 112t= Backlight Command& & :HLC}.



DFD Level 3 — 2.1 Process Specification g

------_---______T_ri_g_gfr_ _______________ Make Sound Speak Command
2.1.14

Name Make Sound

Input Trigger

Output Speak Command (Bool)

Process Make Sound0f| Trigger?} &0 2™ Speaker Interface0f|A| Speakdt2t= Speak

Description CommandE E:HC} DisableO] 0{ 2™ 12f= Speak Command& E AL}



DFD Level 3 — 2.1 Process Specification G

Trigger Temp Temp Increase Command
------------------------------------- Increase .

2.1.15

Name Temp Increase

Input Trigger

Output Temp Increase Command

Process Temp Increase0f Trigger?}t =0 2™ Datadf ctempE S7tA|ZICE

Description



DFD Level 3 — 2.1 Process Specification s

Trigger Time Time Increase Command
------------------------------------- Decrease ’

2.1.16

Name Time Decrease

Input Trigger

Output Time Increase Command

Process Time Increase0j| Trigger7t &0{ 2™ Datal| ctime= S 7tA|ZILC}.

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==1)&&(Data.ctemp <Data.stemp)]

Tick [(T==0)&&(Data.ctime!=0)] / Trigger "Temp Increase”

/ Trigger “Time Decrease”

Time Temp
Decreasing Increasing

S: ZE| A& FA1t=11=0),D: E—JgEH(t—lf—O)T Time / Temp (0 =
Data.ctime : Data01| MU= X A|ZE Data ctemp : Datalf| X E/H/U= T
Data.stime : Data0f M& T 0= AHE A| , Data.stemp : Data0j| X IFE|O19,{E MNE 2T



DFD Level 3 - 2.1 (3/3) 4

Time Display Command

»
»

State

Temp Display Command

>

Controller Enable
2.1.17

Data

Mode Display Command




DFD Level 3 — 2.1 Process Specification 1

Enable

Time Display Command

Name Time Print

Input Enable, Disable

Output Time Display Command (Bool)

Process Time Print0|| EnableO] &0 2™ Time_Temp Display Interface0j|A| Time= Displayst
Description 2f= Time Display Command& E L} DisableO| S0{2™ I12t= Time Display

CommandS HE WL}



DFD Level 3 — 2.1 Process Specification 7

Enable

Temp Display Command

v

Name Temp Print

Input Enable, Disable

Output Time Display Command (Bool)

Process Temp Print0f| Enable0| =0{ 2™ Time_Temp Display Interface0f| 4| Temp= Displayst
Description 2f= Temp Display CommandZ& E L} DisableO| 0 2™ 12f= Temp Display

CommandS HE WL}



DFD Level 3 — 2.1 Process Specification 1

Enable

Mode Display Command

»
>

Name Mode Print

Input Enable, Disable

Output Mode Display Command (Bool)

Process Time Print0f| EnableO] &0 2™ Mode Display Interfaced| A ModeE& Displaystet=
Description Mode Display Command& HE'HC} DisableO] 50{ 2™ I12t= Mode Display

CommandS HE WL}



DFD Level 3 = 21 (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"

Temp Print

TT: A 2ER2E (t=11f=0)
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Time Increase

Temp Increase
Command

Display
Controller
21.17

N
N Enable
N, N,

. NN,
Disable™_*

\
\ Enable

. -
Disable.~~ =
/” -

f”
““Enable v;
Disable ,/

emp Display Command
Mode Digplay Command

Wﬂﬂay Command




Structured Design



Structured Charts — Microwave Oven System (Basic)

Speaker

Lighter

Interface Interface
g E
[ ) )
Start _ Time . Y :
Cancel Light
Buitiom Increase Increase Sound
o = e S S ; Enable
- o o § § % Disable
Main
Control 5 C button
Oo—>

Time_Temp
Controller

Display

Controller

Door State

Button
Controller

Oﬁode | |

Button State I I
10C
ease I

[®

10sec_10C
Button State

30sec_20C
Button State

Time_Temp
Button State

19661

196611
19661
19661

\
30

Increase

&= A
= c
(o)

30sec

30sec_20
C Button

[=
=
D
®)
D

[
<@ & 5 H
19661

puewIWwod

Button ncrease

10sec_10
C Button

)

a
e]
3
3
o
3
o

puewwod
puewwod
puewwod

<9
<9

a
o
3
3
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a
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3
3
o
>
a

12661]

Pizza
Mode

<0

puewwod

Mode

Time_Temp

Display
Interface
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Structured Charts — Microwave Oven System (Advanced)

Speaker Lighter

Interface

@
Make .
soun d
Iinabe
Disable

Interface

puewWwod

puewwod

Sl Time Temp

Cancel I I

Button ncrease ncrease

Main /I\ T T
S_C Button

Control oy
Oo—>

1966T1]

196611

Enable
Disable

Enable
Disable

Enable
Disable

19BBTLL

Time_Temp
Controller

Button
Controller

Display
Controller

Oﬁode

10sec_10C 30sec_20C Time_Temp
Button State Button State Button State Button State

30sec

30sec_20
Increase

C Button Button

10sec_10
C Button

puewwod
puewwod
puewwod
puewwod

Display
Interface

Time_Temp

Display
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Process & Code



Prime Process — Microwave Oven System

Door Sensor Input Door
Sensor

Interface
11

Time_Temp
Button

Time_Temp Button Input

Interface
12

Mode

Mode Button Input Button

Interface
13

10sec_10C

10sec_10C_incre Button Input N Button

P

Interface
14

30sec_20C
Button
Interface

30sec_20C_incre Button Input

15

S C
Button

S_C Button Input

Interface
16

Door State

v

Time_Temp Button State

Mode Button State

A 4

10sec_10C Button State

30sec_20C Button State

A\

S_C Button State

\ 4

\ 4

void DoorSenSorlnterface (Bool DoorSensorInput){
s.DoorState = DoorSensorInput;

}

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

}

void ModeButtonlnterface (Bool ModeButtonInput){
s.ModeButtonState = ModeButtonInput;

}

void _10sec_10CButtonlnterface (Bool
_10sec_10C_increButtonInput){
s._10sec_10CButtonState = _10sec_10C_increButtonlnput;

}

void _30sec_20CButtonlnterface (Bool
_30sec_20C_increButtonInput){
s._30sec_20CButtonState = _30sec_20C_increButtonlnput;

}

void S_CButtonInterface (Bool S_CButtonInput){
s.S_CButtonState = S_CButtonInput;

}
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Prime Process — Microwave Oven System

Time_Temp Display
Command

Time_Temp
Display
Interface

2.2

Time_Temp Output

»

void Time_TempDisplaylnterface(Bool TimeDisplayCommand,
Bool TempDisplayCommand) {

system("clear");

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

if (d.ctime == -1){

printf("%d:%02dWt", (d.stime)/60, (d.stime)%60);

}

else {

printf("%d:%02dwt", (d.ctime)/60, (d.ctime)%60);

}
}

else {

if (d.ctemp == -1){
printf("%dCWt", d.stemp);
}

else {

printf("%dCH#t", d.ctemp);

}
}
}
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Prime Process — Microwave Oven System

Mode Display
Command

Mode
Display

Interface
23

Mode Output

»

void ModeDisplaylnterface(Bool ModeDisplayCommand) {

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

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

case 1.
printf("Dduck¥#n");
break;

case 2:
printf("Juk¥n");
break;

case 3:
printf("BobWn");
break;

case 4.
printf("Kuk_Jjigaetn");
break;

case 5:
printf("PizzaWn");
break;

default :
printf("Error, in switch of ModeDisplaylnterface. #n");

}
}
printf("#n");
}
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Prime Process — Microwave Oven System

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

Speak Command Speaker Beep Sound Output }
> Interface > |
24 © S°e { no, "
printf("%c[Om", 27);
}
}

void Speakerlnterface (Bool SpeakCommand) {
int i;

if (T == SpeakCommand) {
printf("#a");
sleep(1);

Backlight prmtf( Wa");

Command Lighter Backlight Output sIeep(}), |
Interface > printf("#a");

2.5 sleep(1);
SC=1;

}

}
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Process & Code (Button Controller)

State

Button
Controller
211

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 = O;

}

}

/1

if( ( s->ModeButtonState == T ) && ( (state % 2) != 0) ){

mode++;

mode %= 6;

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

}

s->ModeButtonState = F;

}
/17

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

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

2)1=0)){

s-> 10sec_10CButtonState = F;

trigger = T;

_l0secIncrease(trigger);

}

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

2)1=0) )

s-> 30sec_20CButtonState = F;

trigger = T;

_30seclncrease(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) )N

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
P Increase
Trigger,/ 212

10C
Increase
213

Button 30sec

Controller Increase Data
214

20C
Increase
215

\ \\
\\Trigger N Trigge

\\ N

Trigger N Trigg€r

N

\ETAVE] 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 _10CIncrease (Bool
trigger) {

if(T == trigger) {

d.stemp += 10;

if(d.stemp > 90) {

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

}
}

void _20CIncrease (Bool
trigger) {

if(T == trigger)

d.stemp += 20;

if(d.stemp > 90) {

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

}

void ManualMode (Bool trigger) {
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";

}

}
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Process & Code (Time_Temp Controller)

State

Data

Tick

€ m————————

Time_Temp

Controller
2112

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

Bool trigger = F;
Bool enable = F;
Bool disable = 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);
}

} .

} /7 it

else {
s->S_CButtonState = F;
}

} // else

}



Process & Code

' d
P d
-
Enable’,

-

’/

-

Time_Temp
Controller
2112

Trigger

Temp Increase Command

Data

Time Increase Command

Backlight Command

-
- e
-

-
—"’ H
_-- Disable

Speak Command

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;
Speakerlnterface(SpeakCommand);

}

else {

SpeakCommand = F;
Speakerlnterface(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)

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

State if ((ABLE % 2)!=0) {

enable = T;
TimePrint(enable, disable);
ModePrint(enable, disable);

}
. else {

Display enable = T;
Controller TempPrint(enable, disable);
Data 2117 ModePrint(enable, disable);




Process & Code

typedef struct State {

Bool DoorState;

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




Process & Code

Data

typedef struct Data {

int stime;

int stemp;

int ctime;

int ctemp;

//

int i_cmode;
char *c_cmode;
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Microwave Oven System
System & Unit Testing
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System Test Feature

valid / Invalid value

Identifier

oI

AlEE
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RESET

MOW.STC.008
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Test Case / Result

MOW.STC.000.000 Z=E Aol 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, c 00:00 Mode : Manual
MOW.STC.001.000 00:00 Mode : Manual, c 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

MOW.STC.000.001

MOW.STC.000.002

MOW.STC.000.003

MOW.STC.000.004

MOW.STC.000.005

MOW.STC.001.000

MOW.STC.001.001

MOW.STC.001.002

MOW.STC.001.003

MOW.STC.001.004

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
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, ¢ 01:30 Mode : Juk
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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, f
20C  Mode : Manual, f
00:00 Mode : Manual, f
20C Mode : Manual, f

00:00 Mode : Manual
20C  Mode : Manual
00:00 Mode : Manual
20C  Mode : Manual
02:00 Mode : Bob

02:00 Mode : Bob

00:10 Mode : Manual
00:30 Mode : Manual
30C  Mode : Manual
40C  Mode : Manual
20C  Mode : Manual
00:00 Mode : Manual
01:00 Mode : Dduck
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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 00:00 Mode : Manual, e 00:00 Mode : Manual
MOW.STC.004.001 00:10 Mode : Manual, e, ( : Mode : Manual
MOW.STC.004.002 40C  Mode : Manual, e, (
MOW.STC.004.003 02:00 Mode : Bob, e, (€& :00 Mode : Bob
MOW.STC.004.004 00:10 Mode : Manual, e : Mode : Manual
MOW.STC.004.005 40C Mode : Manual, e
MOW.STC.004.006 02:00 Mode :
MOW.STC.005.000 ; : 00:09 Mode : Manual
MOW.STC.005.001 00:00 Mode : Manual
MOW.STC.005.002 30C  Mode : Manual
MOW.STC.005.003 80C Mode : Manual
MOW.STC.005.004 01:59 Mode : Bob
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MOW.STC.004.000 FAIL (HIZ2 HZZ)
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

00:09 Mode : Manual (2/5%), a 00:09 Mode : Manual (2ts%)
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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
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MOW.STC.008.003
MOW.STC.008.004
MOW.STC.008.005
MOW.STC.008.006
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| dentifer 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| Ot CtE B E (Bob &) O|A] a, b H1% s AlZH/2E
XA HE olgd A| LJEROZ U5l S{AHO| HiAH
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(ex 02:00 Mode : Pizza, a,d Input -> 00:10 Mode : Manual)

c MMM MNEE DEZ SHH X2| Al HICHE2 =l Mode X7|3}7} E
X 90 KAN o SHE #a0| Ll
(ex 00:00 Mode : Bob, (=2| &) -> 00:00 Mode : Bob S X|)



2.11
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 C{AF Process

buttoncontroller
Time_TempController
Light

Make_Sound
Templncreasing
TimeDecreasing
DisplayController
10seclIncrease
10CIncrease
30secIncrease
20CIncrease
Time_TempDisplaylnterface
ModeDisplaylnterface
SpeakerInterface

LighterInterface

StateE 2FOtA 1 StateOf [}2 Button InterfaceE Trigger A|ZICt

State®} DataE 2FOtA 10| 2 7|52 TriggerA|Z| AL} Enable/Disable A|ZICt.

Lighto]| EnableO| =0{ 2™ Lighter Interface0f|#| BacklightE 742t= Backlight CommandE HMCt. Disa
bleO| £0{2 ™ I12}= Backlight CommandZE &ML}

Make Sound0j| Trigger?t S0{2 ™ Speaker Interface0|| 4| Speakd}at= Speak CommandE EHC}. Disa
ble0] £0{2 ™ 112}= Speak CommandZ & WHC}.

Temp Increase0j| Trigger7t =0{ 2™ Data0f ctempE S 7tA|7ILC}.

Time Increase0f Trigger?} S0{ 2™ Datadj ctimes Z7tA|7ZICt

State@} DataZ HHO}A]l 10| 2 7|52 Enable/Disable A|ZIC}.

10sec Increase Of Trigger7t 0 @™ 10Z% 2t= A7 O|O|E £ Datad U= stimedf =& A|ZIC}
10C Increase Of Trigger?t =01 ™ 10k 2t= 2% O|O|HE Datadf| Q= stemp0f| =& A|ZILCE
30sec Increase Of TriggerZ} £0{ @™ 30X 2= A|7t C|O|E & Datal U&= stimedf| F+2 A[ZICH
20C Increase Of Trigger7t 20 @™ 20k 2= 2% H|0|HE Datad]| /U= stemp0f| =& A|ZICt

HEEO0| M BFOF2 Time_Temp Display Command 7t True™ A|Zt EEE= 2 £ S| =Lt

n
M

HEE0| M BHOt2 Mode Display Command 7}t TrueH 2 EE E2df =C}.
HEE0|AM BtOL2 Speak Command 7t True™ H|Z & 37t &38| =L}
HE

E0f| A 2ot Backlight Command 7} True®™ 812 Bt=df|f =Ct.



11

1.2

13

14

15

1.6

2.1.6

2.1.7

2.1.8

Unit Test Table 2 / Test H|CHAF Process

DoorSenSorInterface
Time_TempButtonlnterface

ModeButtonInterface

10sec_10CButtonlnterface

30sec_20CButtonInterface

S_CButtonlnterface

ManualMode

DduckMode

JukMode

Door Sensor Input®| &3 O E & LtEHSIO] Door State £
True/False 2 Lj £ LHC}.

Time_Temp Button Input2| 2= OB & EEHSIG Time_Tem
p State & True/False 2 L{EHC}.

Mode Button InputQ| & {2 E TCHSL0| Mode Button
State £ True/False 2 L= HC}.

10sec_10C_incre Button InputO| &2 OB & LSO 10sec_
10C Button State £ True/False 2 L{E ML}

30sec_20C_incre Button Input®| 13 O£ E THCHSE] 30sec_
20C Button State £ True/False 2 L& HC}

S_C Button Input9| & o] £ E LIS S_C Button State
£ True/False 2 L{EHC}.

Manual Mode0]| Trigger7t 0 2™ Manual Mode 2t= 2
Xt G|O|E{ & Data0f U= cmodedi| #HZA A|ZICE

Dduck Mode0] Trigger7t 0 2™ Dduck Mode 2= A|Zt
HIO|E et X} 0| & Data0|| = stimell cmoded H4
AlZICH

Juk Mode0j| Trigger?t 0 2™ Juk Mode 2t= A|Zt G| O|E
ot X} H|O|E{E Data0f = stimelt cmoded|| HZA 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 H|Oe 482

L
Enable/Disable®| =H Zt0t2 X&t

Bob Mode0] Trigger?t £0{ 2™ Bob Mode 2t= A|Zt H| O]
B o} 2%} H|O|E £ Datad| Q= stimel} cmoded| HZ A|7I
C}.

Kuk_Jjigae Mode0f Trigger7t &0 2™ Kuk_Jjigae Mode 2}
= A|Zt GIO|E e &K} O|O|E{& Data0j U+ stimell cmode
O] HE AlZIC

Pizza Mode0] Trigger7t =0 2™ Pizza Mode 2t= A|Zt O
O|E{ 2t Xt H|O|HE Datal| Q= stimel} cmodeOf HZA A|
7t

Time Print0j| Enable0] &0 2™ Time_Temp Display Interface
Of| Al TimeZ Displayd}2t= Time Display Command& HHLCH
Disable0] S0{ 2™ T2t Time Display Command& H LY.

Temp Print0f| Enable0] =0{ 2™ Time_Temp Display Interfac
e0| 2| Temp= Displaysl2t= Temp Display Command& &'
Ct. DisableO] =0{2™ I12}= Temp Display Command& =
ek

Time Print0j| Enable0] =0{ 2™ Mode Display Interface0j |
ModeE Displaydl2t= Mode Display Command& E'HC} D
isable0| E0{ 2™ I12t= Mode Display Command& E 'Lt

ocessO| Command ©@IX} gt}
7| =0 Test List0f| A47ESEX] RERUALE.
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Unit Test Feature

Identifier Feature (Process ID in DFD) Valid / Invalid value

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

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

State£ BF1, Time_TempButtonStateZ} TrueO|L}.

State£ 2t11, ModeButtonStateZ} TrueO|LC}.

State£ ', DoorStateZ| TrueO|L}.

State£ 2t11, 10sec_10CButtonState”} TrueO|L}.

StateE£ Bt1, 30sec_20CButtonStateZ} TrueO|LC}.

State£ B2t11, S_CButtonStateZ} TrueO|LCt.

Data®} StateZ B, DoorStateZ} TrueO|11, DOORZ} ®==0|LC}.

Data®} StateE Bt11, DoorStateZf TrueO|11, DOORZ} =4=0|LCt.
Data®} StateE Bt 1, DoorState”| FalseO| 1, S_CButtonState”} TrueO|1, ABLEO| =2<=0|11,
d.ctimeO| 400|LC}.

DataQ} State£ Y11, DoorState”} FalseO| 1, S_CButtonStateZ} TrueO| 11, ABLEO| &4=0|11,
d.ctimeO| 00| LC}.

DataQ} State£ Ht11, DoorStateZf FalseO|11, S_CButtonStateZ} TrueO| 11, ABLEO| &t==0| 11,
d.ctempO| 400|Ct.

Data®?} StateE 2t1, DoorState?} FalseO|1, S_CButtonStateZ} TrueO| 11, ABLEO| &===2=0|
11, d.ctimeO| 00| LC}.

84



Identifier Feature (Process ID in DFD) Valid / Invalid value

MOW.UTC.02.000 2.1.17 DisplayController Data®Q} StateE£ gt11, ABLEO| == O|L}.

Ml

MOW.UTC.02.001 2.1.17 DisplayController Data?} StateE£ gt11, ABLEO| Bt~ O|LC}.

MOW.UTC.03.000 2.2 Time_TempDisplayInterface TimeDisplayCommand?} Truel® d.ctimeO| -10|1, d.stimeO| 100]|LC}.
MOW.UTC.03.001 2.2 Time_TempDisplayInterface TimeDisplayCommand?} Truell d.ctimeO| 1000|LC}.
MOW.UTC.03.002 2.2 Time_TempDisplayInterface TempDisplayCommandZ} Truell d.ctempO| -10|11, d.stempZ} 400|LC}.

MOW.UTC.03.003 2.2 Time_TempDisplayInterface TempDisplayCommandZ} Truel d.ctempO| 500]|LCt.

MOW.UTC.04.000 2.3 ModeDisplaylInterface ModeDisplayCommandZ} Truell d.i_cmode?} O O|Ct.
MOW.UTC.04.001 2.3 ModeDisplaylInterface ModeDisplayCommand?} Truell d.i_cmode?} 1 O|C}.
MOW.UTC.04.002 2.3 ModeDisplaylInterface ModeDisplayCommandZ} True1 d.i_cmodeZ} 2 O|C}.
MOW.UTC.04.003 2.3 ModeDisplaylInterface ModeDisplayCommandZ} True1 d.i_cmodeZ} 3 O|Ct.
MOW.UTC.04.004 2.3 ModeDisplaylInterface ModeDisplayCommand?} Truell d.i_cmode?} 4 O|Ct.
MOW.UTC.04.005 2.3 ModeDisplaylInterface ModeDisplayCommand?} True1 d.i_cmodeZ} 5 O|C}.
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m Feature (Process ID in DFD) Valid / Invalid value

MOW.UTC.05.000 2.4 SpeakerInterface SpeakCommand?} TrueL}.
MOW.UTC.06.000 2.5 LighterInterface BacklightCommand?} TrueO|Lt.
MOW.UTC.06.001 2.5 LighterInterface BacklightCommandZ} FalseO|L}.
MOW.UTC.07.000 2.1.2 10secIncrease Trigger 2t 10, 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 30secIncrease Trigger Bt d.stimeO| 900|LC}.
MOW.UTC.10.000 2.1.5 20CIncrease Trigger 2t 10, d.stempO| 500|LCt.
MOW.UTC.11.000 2.1.13 Light Enable O] Truel, Disable O] False O|LC}.
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 2h=Ct.

MOW.UTC.13.000 2.1.15 Templncreasing Trigger Bf11, d.ctemp= 500]|LCt.

MOW.UTC.14.000 2.1.16 TimeDecreasing Trigger Bt11, d.ctime= 800|LCt.
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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== enable = T
MOW.UTC.01.001 Data in / State in / DoorState == True / DOOR%2==1 disable = T

Data in / State in / DoorState == False / S_CButtonState == True / ABLE%2=

MOW.UTC.01.002 ~1/ dctime = 40 Light(T, F) / TimeDecreasing(T)
MOW.UTC.01.003 Eitj (ijrfcéirit:tz g\ / DoorState == False / S_CButtonState == True / ABLE%2= Light(F, T) / Make_Sound(T)
MOW.UTC.01.004 Egtj (ijr'wc{e?;c]e;cezir;o/ ng;i:s;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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State

Display
Controller

Input specification Output specification

MOW.UTC.02.000 Data in / State in / ABLE%2== 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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Time_Temp

Time_Temp Display Command Display

Interface
2.2

Time_Temp Output

Input specification Output specification

MOW.UTC.03.000
MOW.UTC.03.001
MOW.UTC.03.002
MOW.UTC.03.003

TimeDisplayCommand == True / d.ctime

-1 / d.stime = 10
100

TimeDisplayCommand == True / d.ctime
TimeDisplayCommand == True / d.ctemp = -1 / d.stemp = 40

TimeDisplayCommand == True / d.ctemp = 50

printf("0:10");
printf("1:40");
printf("40C");
printf("50C");
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Mode
Mode Display Command Display Mode Output

Interface
2.3

m Input specification Output specification

MOW.UTC.04.000 ModeDisplayCommand == True / d.i_cmode = 0 printf("Manual#n");
MOW.UTC.04.001 ModeDisplayCommand == True / d.i_cmode =1 printf("Dduck#n");
MOW.UTC.04.002 ModeDisplayCommand == True / d.i_cmode = 2 printf("Juk¥n");
MOW.UTC.04.003 ModeDisplayCommand == True / d.i_cmode = 3 printf("BobWn");
MOW.UTC.04.004 ModeDisplayCommand == True / d.i_cmode = 4 printf("Kuk_Jjigae¥#n");
MOW.UTC.04.005 ModeDisplayCommand == True / d.i_cmode = 5 printf("Pizza¥n");
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Speaker

Speak Command Beep Sound Output

Interface
24

Input specification Output specification

MOW.UTC.05.000 SpeakCommand == True printf("Wa"); * 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
------------------------- Increase

v

Data

2.1.3

Input specification Output specification

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

v

Data

2.1.3

Input specification Output specification

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

v

Data

214

Input specification Output specification

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

95



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

v

Data

2.1.5

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 Speakerlnterface(T)
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Temp
Increase
2.1.15

Temp Increase
Command

v

Time
Decrease
2.1.16

Time Increase
Command

v

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



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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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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