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Sensor Input Information Table [E==

Touch Input  AEX7F HA| MM E =85S GAISHE] True/ False 2
= =0 B XS} TrueO|C}

Sound Input ~ AFRE MME E8) S0{QE A2|0| HEE LIEHH
Ct.(Integer)

Light Input A HAME Sl 20{L= 57| LtEFHLE (Integer)

Distance Input ADR o] XOj=2 &4 X|stC}. (Integer)
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DFD Level 2
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DFD Level 3

KU

KONKUK

UNIVERSITY

Direction dark_count Speak._ Speak_info
of _- Thank you >
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DFD Level 3 (Cont.)

KU
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-3 forward >
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KU sener

State Machine

Timeout(5)

[Light>40&&Distance <10&&Direction=1]
/Disable “Disable-sleeping

/Enable “Display-working”

[Light>40&&Distance>10] . P —
/Trigger “Speak-Good morning

/Enable “Action-forward”

. ) —/Irigger “Action-TurnRight”
Touch[Light>40&&dDistance>10]
/Speed=new value Timeout(0.5) [Light>40&&Distance>10] [Light>40&
[Light>408&&Distance>10 nable "Action-forward” [OghTSA0R &Distance<10
&&Sound>=70] N &&Direction=3]
. " " &&Direction=2,
/trigger “Speak-Thank you /Triggl;:: ion=2] /Trigger
“Action_TrunRight”

“Action_TrunReverse”,

Start/
Turn Right

Forward

Reverse

[Light>40&&Distance>10]
/Enable “Action-forward”

/Enable “Display-Working”
Touch [Light>40&&Distance>10]
/Speed = new value Timeout(0.5)
[Light>40&&Distance>10&&Sound>=70 Timeout(5)
/trigger “Speak-Thank you” [Light<40] [Light>40&&Diste
/Trigger “Action-BreakOn’] |&&Direction=1]

/Trigger
“Action-BreakOff"

[Light>40&&Distance<10
&&Direction=1]
/Trigger “Action-TrunLeft”

. imeout(5)
[Light<40] [Light>40&&Distance<10
/Trigger “Action-BreakOn” &&Direction=2]
/Trigger
“Action-BreakOff”
/Trigger “
Action-TrunReverse”

Timeout(5)
[Light>408&&Distance>10]
/Trigger “Action-BreakOff"

[Light<40]
/Trigger “Action-BreakOn"

N
v

[Light<40]

/[Trigger “Action-BreakOn” Timeout(5)

Timeout(5) . i i
[Light>40&8Distance > 10&&Direction=0] Timeout(5) ggg}:;‘:gi"z']smnc“lo
/Disable “Disable-sleeping [Light<=40] . Trigger
/Enable “Display-working” /Disable “Display_working” /7rigg LOFf"
/Trigger “Speak-Good morning” /Enable "Display_sleeping” Action-BreakO

99 P g /Trigger

/Trigger “Action-Stop”

/Trigger “Speak-Night” Action-TrunRight”

/"“Enable “Action-forward”
[Light>40&&Distance>10&&Sound>=70]

/trigger “Speak-Thank you”

Timeout(5)
[Light<=40] - Timeout(5)
[Trigger “Action-Nothing”  Timeout(5) [Light>40&&Distance<10&&Direction=2]

[Light>40&&Distance<10&&Direction=3]
/Disable “Disable-sleeping

/Enable “Display-working”

/Trigger “Speak-Good morning”

/Trigger “Action-TurnRight”

/Disable "Disable-sleeping
/Enable “Display-working”
/Trigger “Speak-Good morning”
/Trigger “Action-TurnRight”
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Process Specification U

Stereotype Asynchronous Function
Input Touch Input, Count,Sec_Count,time
Output Speed (int)

Process Description  Touch Input 2 True 2} False Z}22 E0{21 EX| MAME &2 U] True Z}O|C}.
Touch InputO| True & HjTF A2 SpeedE Outpute 2 L{EHL{ 1, False O|H
0| H SpeedZ}t2 OutputOE Lj HLHCE
Count= E{X| Zi0| H=XEO|X| &A S0{2™H 1571511 Sec_count= 022 X7|3} =
C}. Sec_Count= E{X| Z}0| gixXMoz EO{e™ 10| S7}stct.
InputZ}2 0.520FCH St MM X[ 3 BHCL.

Stereotype synchronous Function
Input Sound Input
Output Sound (int)

O}

Process Description A2E MMM FI|HC2 22|10 U422 H+=2 HE
Lj 2L ML

0| Output 22 Sound(H$)E
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Process Specification S

Stereotype Synchronous Function

Input Light Input,

Output Light (int)

Process Description W MIMOIM F7|XHo 2 ZX|et WS M5 22 HESI0] Outpute 2 Light(d)E W
HUHCH. W MM = XHHE 5HE St

m Ultrasonic Interface

Stereotype Synchronous Function
Input Distance Input
Output Distance (int)

Process Description S E2} A4 MMOA F7[Hoz 2X1 ALE 7te| HE| &S B+ 42 & o} Output
O 2 Distance(™)E L HLHCT.
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Process Specification S

Input Speed(int),Sound(int),Light(int),Distance(int), Direction(int), dark_count(int)

Output Trigger, Enable, Disable, Direction(int), dark_count(int)

Process Description  @xf AEjojM Yo M2t WSS HYSID, TRMHAES trigger A|7| ALt
Enable, Disable A|ZIC}.

Input Trigger
Output Struct Speak-info(bool,string)
Process Description  Speak-info Z}2 AIL|7{7} Thank you & & £ Q= § Sl= o2 MAHSI =C}

BoolZ}2 true& string Z}2 Thank you.rso2 &%
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Process Specification
R

Input Trigger
Output Struct Speak-info(bool,string)

Process Description Speak-info Z}2 An|#H7t NightE & £ Q& Sl= 4t 2 MHAESI =C}.
2

BoolZ}2 trueZ string Z}2 Night.rso2 MH

Input Trigger
Output Struct Speak-info(bool,string)

Process Description Speak-info Z}2 AL #H7} Good morningE & £ Q& Sl= o2 MASI0| =C}.
2

BoolZ}2 trueZ string Z}2 Good morning.rso

ux
ox
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Process Specification
R

Input Enable, Disable

Output String Display-info

Process Description Display-info 7} S LCDO|| Working2 HEA|E = A § Sotsl =Lt

Input Enable, Disable
Output String Display-info

Process Description Display-info 7}S LCDO]| Sleeping2 HEA|E = A F Stsl £C}.
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Process Specification

Input Enable,Disable
Output Struct Motor_info(int,int,int,int)

Process Description D E| BQl BE| Co| 72 ®Ixlf SpeedZto 2 STl =1 BE A 42 022 SHTHSICE
Choice(int) = 1

Input Trigger
Output Struct Motor_info(int,int,int,int)

Process Description BE B O 50% stchstn B E| Cojl 100, BE| A 0f] 0 2 SHEhsiCt
Choice(int) =
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Process Specification
s e

Input Trigger
Output Struct Motor_info(int,int,int,int)

Process Description DE B0 502 &ctstn RE COj| 50, R E| A 0f 0 & gHotsiCt
Choice(int) = 3

Input Trigger
Output Struct Motor_info(int,int,int,int)

Process Description DE B0 1002 &ctstn 2E COj| 50, 2E| A 0f 0 & TotsiCt
Choice(int) = 2
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Process Specification
L

Input Enable,Disable

Output Struct Motor_info(int,int,int,int)

Process Description D E| B 0] Speed2 &2st1 B E| COj| Speed , BE{ A 0f 50 2 &2HotC}
Choice(int) = 4

Ps 1.5.12 Action-BreakOff

Input Trigger
Output Struct Motor_info(int,int,int,int)

Process Description  Choice(int) = 6
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Process Specification
PolSi3  JAdonser

Input Trigger
Output Struct Motor_info(int,int,int,int)

2ot HE Cojl 0, 2E{ A of 0 & EIetrt

Process Description T E{ B 0f 02 &
=5

Choice(int)

Ps 1.5.14 Action-Nothing

Input Distance Input

Output Motor_info (Structure)

Process Description  Choice(int) = 10 S &%tsl0| DE{7} O} SZHS Ot Sl & Zf

mjo

2%

e

Ct
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Data DiCtiona ry (KU o |

Count Intd 0| EHX| £fO] E’—."S*.OIII A (0.5x01CH S0 =
[ +1 = RICH (E7] 2k
Sec-Count Int& 0| E{X| ZHO| o_clqa O|A (0.5%0}CH

=0= Iff +1 0] £|1, HEHO|X| A S0 = [fj 02
= 7|3t E|O Tt

Speed Intd0o|H RHO| £k /2 M&ot= HO|H

Sound Intd 0| AFRE MAOA 2Hot=9l Z4r= M &st= O
Ol &

Light Intagdo| & dAof|M Eot=¢l 4f2 X&E o= 0| H

Distance IntYO|H S EEtaY MAOA OIS At 2
Zto] 72| 2 MEsH= Ho|H

Direction DistanceZ} 100|s}7} = [ +1 |0 X|= H|O|EH X£7|3t
= 0 O|LC}

Dark_Count HI MIA ZF0| 400|381Q1 AEf7} 5X SO =
R4 5B +1 4 MA| 23 Zho| 4037} &% 002
=7\t
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Data D i Cti Oona ry |

Speak-info

Display-info

Motor-info

Struct @ O[O string,bool@ 2 2 O|F0 N QY2
AL7 2 T2 N AT} Triggers| M boold H=
true7t €01 7|7} g AIZHE 0jof false2 =7| 3}
String & H==0l= E33{0f & ALRE I0| ME L

Of ZICk
String HO|H LCDO|| =8 & 2AE0| MO TILE

Struct @O|0 int,int,intintd S 2 O|Z0{H S
BHAREBEE C o ALE Zf0| 242 HEE[0 U2
o, ZEO| ASLAZ B75t= intd B2 O|ROH
oIL}

AN
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Structured Charts
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Sec_count
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Sound Input
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Structured Charts- Task A M
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]
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Task Identification

I; I I KONKUK
UNIVERSITY

Task 1
Task 2
Task 3
Task 4

Task 5

Task 6
Task 7
Task 8

Touch Interface 1.1
Sound Interface 1.2
Light Interface 1.3

Ultrasonic Interface
14

ADR Controller 1.5.1
Speak_Thank you
Speak_Night
Speak_Good morning
Display_Working
Display_Sleeping
Action_Foward
Action_TrunLeft
Action_TrunReverse
Action_TrunRight
Action_BreakOn
Action_BreakOff
Action_Stop
Action_Nothing

Speaker Interface 1.6
Display Interface 1.7

Action Interface 1.8

Asynchronous

Periodic
Periodic

Periodic

Control
Mo 8E=

>
<
olo
A A

01 kB R bR

| '

H
|
H
|
|
|
|
|

LRRRRLRRRR

>
<2

0o 0o 0o 0o 0o 0o 0o 0o ojo ojo olo
italiRallivalitalivallivalitalivafivalivalie

=
<2
0
A
1

Asynchronous
Synchronous

Synchronous

Touch

Sound

Light
Distance

Controller

Speaker
Display
Motor

|
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Module Structure

application Main |
v
Controller

. Speak-info i -
é Speed éSound é Light glstame ? P ? Display-info ? Motor-info
\ 4 \ 4 \ 4 \ 4 ] \ 4 \ 4 A 4

COT:tl:;“er ” Sound | Light | Distancel I Speaker Display | Motor
Input interface Output interface
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Module Definition
BEID  ADROL 2§ B |Man

2EHR Controller & AlSHA|ZICH

Q1B O] & A (A Al AIREE XE)

DEINR Touch ¢34 Z+& Y0} SpeedE X1|O10H:f

CIE{ | O| A Touch() — touch Y= Zt2 2 Speedif= MO

2s7le 22| MMM sound & H *% Y2 Betotht

SIE{ O] 2 Sound() — A0 Al 2OFSQl sound izt

DEMR Ultrasonic MM 0fA] Distance & 4t2 Y= HBISHCH

OlE{ Mol A Distance() — MIAMO|A 221t AtE Zt2| HEZ| DistanceE H=

U= Hiah
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Module Definition
251D |ADR05  |2ETY |Controller |

2EHMR gotS 0l 3 Zf(Speed,Sound nght Distance) 0|2 3}0]
Motor@} Display , SpeakerZ X|O{tCt.

CIH IOl A Controller() — main() ZH=0f| A AlSH
ZEID | ADR-06 Sl s

25l ControllerOf A{ X2|%|0| A2| &£ % HEAY

CIE | O] & SpeakerInterface( ) — X &=l SoundH|O|E{0f| 2} A2| =&
25D | ADR-07 Bl Do

DEINR Controller0f| Al X2|&|0f LCD = "% i

OIE{ | O & DisplayInterface( ) — &=l LCDC|O|E{Of [}2} LCD =
25D | ADR-08 bl b e

DEIHR Controller0Of| Al X 2| k|0 Motor =&

Ol E{TH| O] A Actioninterface() — X & &l MotorH|O|E{0f| [}2} RE| 75
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Module Definition —
25D |ADR09 | 2E ¥ |Light Interface

2848 A MMM Light A2 at% 75; R
d2 Xoige=z °|*'EI01"._|Et
IOl A& Light() — MIA{Of|A] EFOFS QI Lightttst
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Structured Charts-Transform Analysis

| Input

9912
-Speed
-Light
-Sound
-Ultrasonic
E({OJ)= RS PS e
-Sec_Count
-Dark_count
-Speak_info
-Display_info
-Motor

ol 24
H 7

| Controller |

|

| Process

L& =2 M| A
- Speak_Thank you
-Speak_Night
-Speak_Good morning
-Display_Working
-Display_Sleeping
-Action_Foward
-Action_TrunLeft
-Action_TrunReverse
-Action_TrunRight
-Action_BreakOn
-Action_BreakOff
-Action_Stop
-Action_Nothing

Output |

Qe =g

-Motor Information
-Display Information
-Sound Information

K KONKUK
UNIVERSITY
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Structured Charts

Main
!

Controller

~ || L

. Speak-info i -
é Speed éSound é Light é)lstance ? peakt ? Display-info ? Motor-info
\ 4 \ 4 \ 4 \ 4 \ 4 \ 4 \ 4

Touch | Sound | Light ” Distancel Speaker Display | Motor

Controller
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Data Dictionary

Speed

Sound

Light

Distance

Speak_info

Display_info

Motor _info

E{X| HEE0|M H2|Elo] Lt
2E ALjE H4

Speaker Interface0f ELlj=
EE Ho|H

Display Interface0j ELj=
Y2 ol

Action Interface0] ELj=
B f|o|H

Int(0~100)

Int

Int

Int

Struct
(bool Trigger O &,
String 42| HH)

String

KU

KONKUK
UNIVERSITY

|
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