KU EONKUK
UNKIVERSITY

Svstem Analvsis & Svstem Desian bv Team 10 (EHSF Al HIS Al XIH ZIEQ)



PsE

KU

EONEUK

IndeX

- SA Part

1. Statement of Purpose

2. System Context Diagram
« Event List

3. Data Flow Diagram
« Data Dictionary
* Process Specification

4. Final State Machine

3D Part

i o W N

Structure Charts
Transform Analysis
Module Definition
Module Structure

Basic

Advanced



‘ KU' KONKUK
INIVERSITY

)
System Analysis K})
/

SA

%




:-l.\.\\

S A s

[
A
M

..-'./

Statement of Purpose| System Context Diagram mm

Statement of Purpose

« 21 MIA| : Touch, Sound, Light, Ultrasonic Sensor
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System Context Diagram (1/2)

Sensor

Touch Sensor Input
Sound Sensor Input
Light Sensor Input
Ultra Sonic Sensor Input

Speaker

Controller

Motor

Displayer
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System Context Diagram (2/2) - Event List

Touch sensor input
Sound sensor input
Light sensor input

Ultra sonic sensor input
Speaker Info

Motor Info

Displayer Info

Touch sensor2 E3f ALR A7 HES SR EX|0f et H& 2 LEEHHLY
Sound sensorE Edff E0{2= AE|2| A7|(0~100)E LIELHCE

Light sensorg& 3 E0{2+= 7|9 27|(0~100)E LIEFHCE.

Ultra sonic sensorg& E£df S0 2= AF21t2| HE| ME(0~25.5cm)E LIEFLHC
SpeakerZ} =&8}j0F & information

Ot RE7I O gtsknt 37| 2 S &HSH=X| 0| CHet information

=

Displayer?} =2{38}i0F & information
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Data Flow Diagram (1/8) — Level 1
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Data Flow Diagram (2/8) — Level 1 ipata pictionary)

Touch sensor input Touch sensorE &8l A2 X7 HES =3 =X|0| CHSE MEE LFEfLHC True / False , Interrupt

Sound sensor input Sound sensorE Ed 5= 422 A7|(0~100)E LtEFLHCE. Int , Periodic

Light sensor input Light sensorg Edll =02+ 7|9 37|(0~100)E LIE}HLCE. Int, Periodic

Ultra sonic sensor input Ultra sonic sensorg& S8 =0 2= Al=1te| 72| M E(0~25.5cm) Int, Periodic

Speaker Info Speaker?} =& s}|0f & information “Night” / "Goodmorning” / “Thank You"
Motor Info ot RE7I O{H gtsknt 37| 2 S&S5H=X| 0| Ciet information Motor((A, B, C), &g, &)

Displayer Info Displayer?} &&3l|0F g information “Working” / “Sleeping”




o
AT
Ry 2 |

[ESES S A e

N7 i\
Statement of Purpose | System Context Diagram mm o
Data Flow Diagram (3/8) — Level 2
T~ Speaker
Interface Inr’serface Speaker Info —>
16
S
ound SenSOr Iﬂput
Sensor
Interf
————— nieriace Control Motor Commanm Motor Info
Interface >
Light Sensor Input Sensor Y Co
: Interface
Tick_ _ ———» :
_— v Displayer Displayer Info
Ultra Sonic Flag & Number Interface >
Sensor 1.8
) Interface
———————— 14
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Data Flow Diagram (4/8) — Level 2 (Event List)

Thank You
: Sound7} 700/ A MH(E42 & M) S EICE
Night
Speaker Command : 27| Light7} 400|5}0| 10, 528 2 O| CtA| =733t Lightgt e

400|531 M = Ect.
Good Morning
D 20| ROt Light7t 400|142 I =3 L.

Move Forward = Light7} 400| 4, ZO4=0| ZEX|Z|X| AU
2 [f(Distance?| 10Z=1}) SA0| =ICt

Turn left 902 Light7t 400| 4, &0 = 0| £[= ZX| Z|US
[ (Distance?} 100|3}) =&t =IC}.

Turn 1802 Turn left0|Z&, IE CiA| ZOJE0| ZHX| £ A S Y
(Distance?} 100|5}) ==H=IC}.

Turn Right 902 Turn 1800|Z2 0| = &O{=0| ZX| = AS Y
(Distance?} 100|5}) ==H=IC}.

IsBrake= Light7} 400|3}Q [ Enablek| 1, LightZ} 4021}
Zl [} DisableZILC}.

Motor Command

. Working : 20| 52t 5 [ == &ICt.
Display Command g\ oing : 220] SxtetCiot HEYS 0 S2ECt

“Night” / “Good morning” /
"Thank you”

((B,TRUE,Speed),(C,TRUE,Speed))
((B,TRUE,50),(C,FALSE,50))
((B,TRUE,50),(C,FALSE,50))
((B,FALSE,50),(C,TRUE,50))

(A,TRUE,50) / (A,FALSE,50)

“Working” / “Sleeping”
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Data Flow Diagram (5/8) — Level 2 (pata bictionary)

Speed 37| E X &g Speed FH4=7} UL} Speed H+= Touchl| =
Speed 2l 2= (Numbenoj Mz} 24=0|H £ F 104 S7HA|7| 0 B==0|
M 108 ZEAA|ZICEH SpeedQ| %|CHZF2 100, XA g2 00|LCF.

Numbere Touch SensorQ| =2l 3I~E X Z&st= BH4=0|LC}. O
Flagi== HX| MM7t &S I TRUEZ} &|0, = =7F FALSEZ}
EICt &, Flag H4& E5ll A Touch SensorQ| =&l l4=(Number)7}
=7}glct

Flag & Number

Int (0~100)

TRUE/FALSE, Int
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Data Flow Diagram (6/8) — Level 3 (1/2)

Speed

Motor Command

»

- Trigger Turn Right 90 >
1.5.5 Motor Command

— l”'gger
———_ Turn 180 Motor Command
156 .
\\\\%ab/e

Touch Number
15.8

Flag & Number

d/Se

b/~

e™a IsBrake _
157 Motor Command

Turn Left 90 N
1.54 Motor Command
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Data Flow Diagram (7/8) — Level 3 (2/2)
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Data Flow Diagram (8/8) — Final

: Asynchronous
: Synchronous
: Periodic

: Control
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Prototype Touch&Number TouchSensorlnterface(Touch_sensor_input)
o Touch Sensor0f| Al Touch sensor input2 2t M Controllerdj| A| Touch El =3 =X|0f CHst &= 22t
Process description Touch& true/false2 2 =ICL Sensor?t &S} true, HAUS )7 faIseOIEf

Prototype int SoundSensorlnterface(Sound_sensor_input)

Sound Sensor®f| Al 10msF7|2 =0 2= Sound sensor input2 29 M Controller®f| A 2|2 27|(Sound)E

Process description Masioz w0 A2|o 7|2 ELU|ZECH.

Light Sensor Interface

Prototype int LightSensorlnterface(Light_sensor_input)

Light Sensor0jA] 10msF 7|2 &0 2= Light sensor input2 BtS ™M Controllerdf| A 7|2 2 7|(Light)E M=

Process descrlptlon sHoz HIjo] 8o 7|2 HLi=C}

Process Specificiation(1/6)
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Ultrasonic Sensor Interface

Prototype int UltrasonicSensorInterface(Ultrasonic_sensor_input)

Ultrasonic sensorOf| A| 10msF7| 2 £0{ 2= M=t 72| E LtEILH= Ultrasonic sensor input= B M

HISEE R pidtely Controller0i| | &t 21t2| 7{2|(Distance)2 H4EHo 2 HLYZC.

1.5.2 SaveSpeed

Prototype void SaveSpeed(int Number, bool Flag, int &Speed)

E{X| MO +& Zl==(Numben)of et ®=~H Speed?| g5 105 HAA|7|1, 240 SpeedQ| LS 102HF

Process description =7tA|ZICE 0] Z+e SEH2 Touch Sensor7t =2 AtEf|(Flag = TRUE)Y I 0|20 ZILC}.

1.5.3 Move Forward

Prototype MotorCommand MoveForward(bool)

MotorCommand G|O|E{& EL{jO{ Motor A,C7} 2tz3t 4=~ Q& St} EnableA| Speed /S &212t 2H B, C
Process description o &= 37|2 k0] Cist HEE HtzlStCt DisableA| Motor ACO|AH 25 £EE 08 FTHAM ZHE ™HX|A|
7t

Process Specificiation(2/6)
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Prototype MotorCommand TurnLeft90()

Trigger O|HIE 7} EHMA| =3 | MotorCommand H|O|EH{E ELJ{0 50%°| &= 2 Motor B7} 0.5 X7t ¢to 2,

Process description Motor C7} 057t 52 Azt 4= QIE 2 SIC} 1 L2 SXO 2 Motor B2} COj| O] &= 2 0.02X(20ms)=
ot to 2 2XI0ICtL 0| &S St= 0|_ &= UltraSonic Sensor?} 10msOtCt 2Of=S A|ASH7| I20f CF=2 AH0f
=2 Itstr| 2ot Gab O|Ct (CH20f FOi=0| UAZ2 &% Turn 180 S2+0| O|F0{TICt)

1.5.5 Turn Right 90
Prototype MotorCommand TurnRight90()
I Trigger O|HIE 7} SHMA] £=W &0 MotorCommand H|O|HE EL{O| 50%2| £ =2 Motor A7} 0.5 X7t §| 2,
Process description Motor C7} 0.5X7t fo 2 XESH & 0| 2 BIL}.
1.5.6 Turn 180
Prototype MotorCommand Turn180()

Trigger O|HIE T} EHMA| =3 =] MotorCommand H|O|EHE ELJ0 50%2| &&= 2 Motor A7} 1X7F o 2,
Process description 50%Q2| &&= 2 Motor C7} 1X7t 52 Xrz3at 4= QI 2 SICt 1 L2 A0 2 Motor BQF COf| 0| &£ 2

0.02X(20ms)=0t o2 2XI0|Ct 0] SAHE St= 0|_ &= UltraSonic Sensor?t 10msOfCH 202 XA S}H7|

=0 Ct=2 o= mhest”7| fIet Gab O|Ct (E20| &Ooi=Z0| XS EF Turn Right 90 =ZH0| O|F0{ &ILC})

Process Specificiation(3/6)
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Prototype MotorCommand IsBrake(bool)
o Motor Command G|O|EHE E L0 Motor A7} Ztsat 4= Q=2 L} Motor A0 A enableA| & =501 Bhak
FITBEESS CesEhlaen TRUEZ, disableA| £ 501} %juFst FALSES M THsiC).
1.5.8

SaveTouchNumber

Prototype void SaveTouchNumber(bool &Flag, int &Number)

B X| MA7} S8 0joict s2 35 HE S |-._ H2=(Number)2| ZtS S 7tA|ZICt. FlagZ} FALSEO|
Process description 7t ERE 42 Number._ 10| &7tsl11 Flage TRUEZ} =ICE O CHE

11 TouchMlA
CtA| FALSEZ} =IC}.

Touch Sensor7} FalseZt =l &7t Flage=

1.5.9

Speak Night

Prototype SpeakerCommand SpeakNight()

Process description Trigger O|HIE 7} BHHA| =B Z|H “Night.rso”& SpeakerCommandZ EL{Z=C}.

Process Specificiation(4/6)
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1.5.10 Speak Goodmorning

Prototype SpeakerCommand SpeakGoodmorning()

Process description Trigger O|HIE 7} BHHA| =3 &|H "Goodmorning.rso"E SpeakerCommandZ EL{Z=C}.
15.11 Speak Thankyou
Prototype SpeakerCommand SpeakThankyou()

Process description Trigger O|HIE 7} S A| =B E|H “Thank You.rso"& SpeakerCommand& E L{|&=Ct.
1.5.12 Display Working
Prototype DisplayCommand DisplayWorking()

Process description Trigger O|HIE 7} B A| = E|H “Working”"E DisplayCommandZ ELjZ=C}.

Process Specificiation(5/6)
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1.5.13 Display Sleeping

Prototype DisplayCommand DisplayWorking()
Process description Trigger O|HIE 7} BHHA| =3 L|H "Sleeping”E DisplayCommand& EL{=C}.
Prototype void Speakerlnterface(string SpeakerCommand)
Process description SpeakerCommand& AEZ|Z2 E2dl|=LCt.
Prototype void MotorInterface(char Motor, bool Direction, int Speed)
Process description MotorCommand(sf E Motor (A|B|C), Btk Direction, &= 9| 37| Speed)0] t2tAM 2t B E{ 7} SXf=ICL

Process Specificiation(6/6)
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Idle

Tick(500) [Light>40&&Distance>10&&Touch=TRUE ]/
SaveTouchNumber(Flag, Number),
SaveSpeed(Number, Flag, Speed), Enable “Move Forward”

[Light>40&&Distance>10&&Touch=FALSE)/
SaveTouchNumber(Flag, Number),
SaveSpeed(Number, Flag, Speed), Enable “Move Forward”

Tick(500) [Light>40&&Distance>10&&Tpuch=TRUE

Enable “Display Working”
[Light>40] / SaveTouchNumber(Flag, Number),
SaveSpeed(Number, Flag, Speed),
Enable " Move Forward”

Final State Machine

Tick(500)[Light>40 Distance<=10&&Speed>0 &&Touch=TRUE]
/SaveTouchNumber(Flag, Number),
SaveSpeed(Number, Flag, Speed), Trigger “Turn Left 90"

[Light>40 && Distance<=1088&Speed>0 &&Touch=FALSE]
/SaveTouchNumber(Flag, Number),

&&Sound>=70] / SaveTouchNumber(Flag, Nu SaveSpeed(Number Flag. Speed) Tri T Left 90"
SaveSpeed(Number, Flag, Speed), Move avespeed(flumber, Flag, Speed), Trigger Turn Le >
Trigger "Speak Thankyou” F d Tick(520) [Distance>10]/ SaveTouchNumber(Flag, Number), TU rn Left 90
. . OrW r‘ SaveSpeed(Number, Flag, Speed), Enable “Move Forward”
[Light>40&&Distance>10&&Touch=FALSE&&Sound>=70] \{_Q‘,
/SaveTouchNumber(Flag, Number), Q@
SaveSpeed(Number, Flag, Speed), \ \Qe,‘\\ Tick(520) [Distance<=10]
Trigger “Speak Thankyou” N ! \ -
rigger >pea ankyou éoQé”b / SaveTouchNumber(Flag, Number),
q‘%\% N SaveSpeed(Number, Flag, Speed),
A P er Trigger “Turn 180"
S % .
< 8, s,
L 00
L G% J/
X N
S M, n,
AN (,)'b O’))é GAJ y
VB SN
% '% /J‘;b ST
< © e, Turn 180
Qo ¢,
Brake S %,
RN
. . 6‘6/ 66%
Timeout(3000)[Light<=40] 1,7 Tick(1020) [Distance <=10]
/ Enable Dlsplay.SIeeplng , 01/6,9'/[, /SaveTouchNumber(Flag, Number),
Trigger “Speak Night”, r 0, SaveSpeed(Number, Flag, Speed)
Disable “IsBrake” Until [Light>40]/ %s 65’» vesp u o ”g, P !
' Trigger "Speak Goodmoring” Zr 2 Trigger "Turn Right 90
SaveTouchNumber(Flag, Number), Enable "Display Working” !
saveSpeed(Number, Flag, Speed) SaveTouchNumber(Flag, Number), y

Stop

SaveSpeed(Number, Flag, Speed),
Enable “Move Forward”

Turn Right 90
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S LALAA
Transform Analysis | Module Definition | Module Structure | Basic | Advanced [

Transform Analysis (1/2)

Io\uc\h\SenSOr Input S / \
— : en?or / \ Speaker Speaker Info
nterface / et Interface —
11 cor®
e \ 16
Soung Sensor In Sound \
put Sensor \\
B _T_iEl‘_ - Interface Motor Commanpm Motor Info
> Interface >

. D I 1.7
. Light Spla), C I
Light Sensor Input. Sensor Om’han |
Interface ‘| g

LS. , ‘ l Displayer Displayer Info
Uit . Ultra Sonic \ / Interface ”
ra Sonic Sensor Input Sensor / 18
Tick O InteirZace \\ //
o . \
Central Transformation Efferent Flow
Afferent Flow (Input) (Control) (Output)




Transform Analysis (2/2)

Controller
4 ¥ ¥
Input | Process Output
IR L5 =2 A e £
-Touch -Save Speed -Motor Command
-Sound -Save TouchNumber -Display Command
-Light -Move Forward -Speaker Command
_Distance -Turn Left 90

S NERSEENIE
-Speed

-Flag

-Number

-Turn 180

-Turn Right 90
-IsBrake

-Speak Night
-Speak Goodmoring
-Speak Thankyou
-Display Working
-Display Sleeping
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Transform Analysis | Module Definition | Module Structure | Basic | Advanced [

A= TaskOll LHSH &2

S9I(1/3]

Task 02

Task 03

Task 04

-

Task 01

Touch Sensor Interface

Sound Sensor Interface 1.2
Light Sensor Interface 1.3
UltraSonic Sensor Interface 1.4

Save Speed 152

Save TouchNumber 1.5.8

=M

Asynchronous

Periodic

Asynchronous

Asynchronous

Touch Sensor Interface

Other Sensor Interface

SaveSpeed

SaveTouchNumber
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Transform Analysis | Module Definition | Module Structure | Basic | Advanced

Al TaskOll LS &2

d91(2/3)

Task 05

Task 06

IIIIIIIIIIIIIIIIIE%%HHH!IIIIIIIII

Controller 151
Move Forward 1.5.3
Turn Left 90 1.5.4
Turn Right 90 1.5.5
Turn 180 1.56
IsBrake 1.5.7
Speak Night 1.5.9
Speak Goodmorning 1.5.10
Speak Thankyou 1.5.11
Display Working 1.5.12
Display Sleeping 1.5.13
Speaker Interface 1.6

=M

Control
Hojst=
Hojst=
Hojst=
MOSHE
W%gﬁi
S|
S|
S|

LeQ
0[0 0|0 0|0 0fo 0|0

= =
e
12alitalitaliRalital
b

Asynchronous

Controller

Speaker Interface
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Transform Analysis | Module Definition | Module Structure | Basic | Advanced

A= TaskOll LHSH &2

S9I(3/3]

Task 08

Motor Interface

Displayer Interface

-

Task 07

1.8

=M

Synchronous

Asynchronous

Motor Interface

Displayer Interface
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Transform Analysis | Module Definition | Module Structure | Basic | Advanced

Module Definition (1/4)

i T o T sz | e
DE 718  ControllerE AlsH A|Z

CIEMO|A QI -Z=20% 5 Al HH

D= 718 Input 4f2 S50 Motor, Speaker, DisplayerE X| 0

OIE{ 0|~  Controller() — Main &4=0f| A{ Al3H

@ RC_AMO3 Touch Sensor Interface

B= 712 Touch Sensor2H2.E =S 80t 2|

OIE m|O|A  SetSensorTouch(IN_1) — Controller =0{| A{ Touch Sensor S&(Port 1)
SENSOR_1 — HX| MAQol ¥HZS 20| 2 = eh=(TRUE/FALSE)
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Module Definition (2/4)

@ RC_AMO04 Other Sensor Interface

H= 712 Sound/ Light / UltraSonic Sensor2 £ =2 2ot X2

OlEI|O|A  SetSensorSound(IN_2) - Controller €%=0|| A Sound Sensor & (Port 2)
SetSensorLight(IN_3) - Controller 2t==0f| A| Light Sensor &= (Port 3)

SetSensorType(IN_3, SENSOR_TYPE_LIGHT_INACTIVE)
- Controller g=0{| A Light Sensor7f Xt S S™HSI=E ME
SetSensorLowspeed(IN_4) - Controller ==0{| Aq| UltraSonic Sensor &% (Port 4)

SENSOR_2 - Sound?®| 27| & A0+ &= (Int: 0~100)
SENSOR_3 - Lighte| 3 7|& 2-!012'— gt (Int:0~100)

SensorUS(IN_4) - &0 =1t°| DistanceE A += &t (Int: 0~25.5cm)

=7}

2= HX HAo £E 30 U2t =5 54
OIEm| O]  SaveSpeed(int Number, bool Flag, int &Speed) - Controller & 0| A 2 &
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Transform Analysis | Module Definition | Module Structure | Basic | Advanced [

Module Definition (3/4)

| 2EID RC_AMO6 SaveTouchNumber
2E e HX ANt =8 Mot =2 sl A
OIE I 0|  SaveTouchNumber(bool &Flag, int &Number) — Controller =0 A ==

H= 718  Speaker Command(“Thank You.rso” §)& U= 2o M et A2|E &

OIE O]  Speakerlnterface(string SpeakerCommand) — Controller &0 A 2=

H= 718 Motor Command( Motor (A|B|C), Btak, &= )E = Htot 2t B H X O

QI H|0|A  Motorlnterface(char Motor, bool Direction, int Speed)
— Controller =0 M ==
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Module Definition (4/4)

BT RC_AMO9 Displayer Interface
ZE |8 Display Command(“Working” 5)& Q2 2to ™ 3|tk MHE 3lH| =

OIE{H 0|  DisplayerInterface(string DisplayCommand) — Controller &0 M 2=




Module Structure Main

Controller

Distance Sound
Flag
&
Speed Number

Light

Touch

v \ 4 \ 4 v
Touch Sensor Other Sensor SaveSpeed SaveTouchNumber
Interface Interface

INPUT INTERFACE

Motor Comnpand Display Command  Speaker Commfand

A\ 4 \ 4 \ 4
Motor Interface | | Displayer Interface | I Speaker Interface |

OUTPUT INTERFACE




) Motor Command Display Command Speaker Command
Distance Sound
Flag
&
Speed Number

Light

Touch

v \ 4 \ 4 v
Touch Sensor Other Sensor SaveSpeed SaveTouchNumber
Interface Interface

A\ 4 \ 4 \ 4
Motor Interface | | Displayer Interface | I Speaker Interface |
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Touch

v \ 4 \ 4 v
Touch Sensor Other Sensor SaveSpeed SaveTouchNumber
Interface Interface

Advanced

Distance Sound

Speed
Light

Flag
&
Number

Motor Command

Display Command

Speaker Command

A\ 4 \ 4 \ 4
Motor Interface | | Displayer Interface | I Speaker Interface |



