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Structured Analysis
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DFD Level 0 - Information Table

Event

Touch Input B x| MAZ AFSXIZF 52122 LIEfL, e/ ij’f
Stetdle i Sound SeniggTijjéié LEEF. PeIr?é{jic
Input Bright Input 10msQ| 7| Light Sensor2| 87| HEE LIEfH. PeIr?cg{jic
) 10msQ| 7|2 Ultrasonic SensorE S SH= Int/
Distance Input A2 Ite| Ha|MEE LIEFY. Periodic
Time EtO|H Interrupt2A| 10mso| F7|2 A=, I:’ige;?ri;)/t
Motor =x2 %&iigl %i;%ggél ;KIISSEEE HErE A/B/C
Output Speak SpeakerS S8 Q20| T23t 43| HEE LIEH, N?Sﬁt%wfﬁﬂ'%u
Display Display® £ 20| £2% 2 HeS Lepury.  Lond/

Sleeping




DFD Level 1
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DFD Level 1 — Structure Data
. os jeEd| oE®
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DFD Level 2 — Sensor Control 1.5
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DFD Level 2 — Sensor Control 1.5 (A=)
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State Machine — Sensor Controller 1.5.1
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bright>40 && distance >10
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motor A(a motor data)
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Timeout(1) trigger "Break stop”
Disable "Display Work”",

Enable "Display Sleep”
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Process Specification

Stereotype Asynchronous Function

Name Touch Interface

Input Touch Input

Output (bool) Touch

Process Description Touch SensorOf| A HZ Bto ™ T/FE F1 2310
Controllerdf| 2HHCE =&= {7t TrueO|LCt.

Stereotype Periodic Function

Name Sound Interface

Input Sound Input, Tick

Output (int) Sound

Process Description Sound Sensor0|A] Sound Inputg oM M4F H3G]

Oof Controller0] EHHC} H2|= 0~1000|LC}.




Process Specification (A %)

Stereotype Periodic Function

Name Light Interface

Input Bright Input, Tick

Output (int) Bright

Process Description Light Sensor0j| A Bright Input2 2t ™ H42

HStSEO] Controller2 EHHCH Q= 1~1000|H Bright=
Light Sensor0j| Al ZtX|st 87| HE [ 0| E{O|C}.

Stereotype Periodic Function

Name Ultrasonic Interface

Input Distance Input, Tick

Output (int) Distance

Process Description Ultrasonic Sensor0j| A| Distance Input= 2O} &0 =1f2| A

2|2 =Xt 5 Controllerof| #| 2HC}




Process Specification (A %)

Stereotype Control

Name Controller

Input (bool)Touch, (int)Sound, (int)Bright, (int) Distance, Structure
Data

Output A,C Motor Data(bool, int), Speed Data, Trigger

Process Description U= MIA 2 Structure Data 2EEEH =2 BESS HIEHOZ2 o
a2 885tn das2 sddt7| fle BE(HOIH)E=

o

a -

THA S| == M| A0 =L

Stereotype Synchronous Function

Name Save Data

Input (bool) Touch, (int) Sound, (int) Bright, (int) Distance,
(bool) Touch_check

Output Structure Data(bool, int, int, int, bool)

Process Description Controller0| Al & -& Structure 0|O|E{E Structured M%&sHd
Ci=2 CHA ol =SS Z78dt=0 AtE85tES ot




Process Specification (A %)

Stereotype Synchronous Function

Name Motor A

Input A Motor Data(bool, int)

Output A Motor Information(int, bool, int)

Process Description Controller2 &2 E 22 A Motor DataS Motor Interfaced|

HUUCt A MotorQ| Rlgidtsknt &= e 71 L skk| O

Stereotype Synchronous Function

Name Motor C

Input C Motor Data(bool, int)

Output C Motor Information(int, bool, int)

Process Description Controller2 &2 F 2+2 C Motor DataZS Motor Interfacedj|

HUCH C MotorQ| Rlgligtskn; & 7 otz O




Process Specification (A %)

Stereotype Synchronous Function

Name Brake Stop

Input Trigger, Tick

Output B Motor Information(int, bool, int)

Process Description Controller2 £ E TriggerZt 50 2™ Motor InterfaceO|
B Motor InformationS = LHC}.
B Motor9| £&E 7} 00| E| =& SO}

Stereotype Synchronous Function

Name Brake Off

Input Trigger, Tick

Output B Motor Information(int, bool, int)

Process Description Controller2 £E Trigger?t =0 2™ Motor Interface0f B
Motor InformationS &£ LHLC}.
B Motor2| &X 7} 20, gtk F|Z O 2 9| MG & St}




Process Specification (A %)

Stereotype Synchronous Function

Name Brake On

Input Trigger, Tick

Output B Motor Information(int, bool, int)

Process Description Controller2 £ E{ Trigger?} =0{ 2™ Motor Interface0|

B Motor InformationS & LHLC}.
B MotorQ| =& 7} 100, EtskE2 4o 2 3| NMSIEE SHC}

Stereotype Synchronous Function

Name Display Work

Input Enable / Disable

Output Display Information(string)

Process Description Controller2 8 E{ Enable/Disables 20} Display Interface

0Off Display Information2 & :HC}|




Process Specification (A %)

Stereotype Synchronous Function

Name Display Sleep

Input Enable / Disable

Output Display Information(string)

Process Description Controller2 £ E{ Enable/Disable= 20} Display Interface

Off Display Informationg & :HLC}.

Stereotype Synchronous Function

Name Speak Thank

Input Trigger, Tick

Output Speak Information(string)

Process Description Controller2 £ E{ TriggerE 8t0t Speaker Interface0|

Speak Information2 H L}




Process Specification (A %)

Stereotype Synchronous Function

Name Speak Night

Input Trigger, Tick

Output Speak Information(string)

Process Description Controller2 £ E{ TriggerE £t0t Speaker Interface0|

Speak Informationg H'HLC}

Stereotype Synchronous Function

Name Speak Morning

Input Trigger, Tick

Output Speak Information(string)

Process Description Controller2 £ E{ TriggerE 8t0t Speaker Interface0|

Speak Information2 H L}




Process Specification (A %)

Stereotype Synchronous Function

Name Motor Interface

Input A,B,C Motor Information(int, bool, int)

Output Motor

Process Description Zt Motor Information& B0t A EH G| oH & St= Motor 7 SAtSHAH of

L m2 M|Ao0|Ct

Stereotype Asynchronous Function

Name Display Interface

Input Display Information(string)

Output Display

Process Description Display Information2 g0} 110f St= 27 A0l M 2 E Display DeviceOf|

HEot0] =t 30| == |7 otot.

Stereotype Asynchronous Function

Name Speaker Interface

Input Speak Information(string)

Output Speak

Process Description Speak Information2 20t 110 St= A ™A Ql Y EHE Speaker Devicel|

HEoH0] 22[5 S=otA oot




Data Dictionary

Touch

Sound
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data

Structure Data

A Motor Data

C Motor Data
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Data Dictionary (A=)
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Structured Design



Structured Charts — Transtorm Analysis
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Structured Charts —Task A ™
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Task Identification
e =5 |

Task 1 Touch interface 1.1 Asynchronous Touch
Task 2 Sound interface 1.2 Periodic Sound
Task 3 Light interface 1.3 Periodic Bright
Task 4 Ultrasonic interface 1.4 Periodic Ultrasonic
Controller 1.5.1 Control
Save data 1.5.2 IGEERSLS
Break stop 1.5.5 GRS I'
Break off 1.5.6 HoE I'
Break on 1.5.7 X1|01%§5
Task 5 Working 1.5.8 HolSx T Controller
Sleeping 1.5.9 HoErE
Thank you 1.5.10 Holsd
Night 1.5.11 NGRS
Good morning 1.5.11 Hogre
Task 6 Motor A 1.5.3 Synchronous Motor A
Task 7 Motor C 1.5.4 Synchronous Motor C
Task 8 Motor interface 1.6 synchronous Motor
Task 9 Display interface 1.7 Asynchronous Display

Task 10 Speaker interface 1.8 Asynchronous Speaker




Module Structure

application Main
Controller
A motor C Motor
Data Data

Speak Display
Motor A Motor C Information Informati

Motor
) Information
Touch Sound Right Distance

v v

4 V V

Touch Sound Light Ultrasonic Motor Speaker Display

Input interface output interface 27 /44




Module Definition

=71 Controller £ AlgiA|Z
QIE{ I O] A e -—Z20T JAE A AH

| BEIDD | RCAMO2 Controller
E e Input 2/ =5 7}X| 12 Motor, Speaker, DisplayE X 0{ gt
OlE{ | O] A Start_controller() — | @1 Eh==0f| A AlSH

@S| RCAMO3

DENR Touch Sensor2 £ Q|28 2o} X 2|El.

Get_touch() — touch sensorQ| 2= B0} (bool)touchZ

HtetstE gt

@S| RCAMO3

2= 712 Sound Sensor2 2 E Q& HO} X2

Get_sound() — Sound Sensor?| ¢l == HtO} (int)sound £
H2tSH= gt

Ol E{ | 0] A
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Module Definition (74|—’_,ﬁ)
2§D | RCAMO5S | =@5® | Llight |

‘6I-

TE e Light SensorE—'?'—H UYL= t.':*Of ANe|gh

Get_Light() — Light sensorQ| &&= B0}

ol Bl
di=mle= (int)Light2 Bt2tst= ot
oso | oo | sy | v
2E e Ultrasonic Sensor2 2 E OHIE_#I% sk} X 2|3t
Ol E{TH| O] A Get_distance() — Ultrasonic Sensor2| Q242 o}
- B (int)distance 2 Bt2tst= b=

@8I | RCAMO7 | Z53 | MotorA |
LEh= B M MYE S20 XA EE1 A 28&

Set_motor_a(int bool, int speed) -
A DEO AL|EE Hto} MZAtEl HEZ REE

P NINEAESR-1ES

28| RCAMO3

Ol E{I| O] A

2ENR AN MEE SZ0 2 EE1 CE 238
Set_motor_c(int bool, int speed) -
OlE{|o| A C ZHO| ALEE Ho} HZEE HEZ

BHE SHA7|E &




Module Definition (A=)
| EEID | RCAM0O9 | EE®H | Motor

2E e AN MEE SEo ko2 ofT R E 3|
Set_motor(int choose, bool direction, int speed)

QI | O] & 2 H O|ZSxf, &kt F), AL|EE QK=
HtoF RE|E S&A|7|= &

51D | RCAMOL0

IL =2 7t 23 =]
- ATEY 0|0 M H2|E E2 22 olge| %

ATAE SEE 4 Y2 HalF

ol E{T| O] A set_speaker(string sp_info) —
B — =Y 22| 2 S ZOtM speakerg SEOHA ot=gt

___EEID | RCAMLI Display

os e 2T EQOO|M X2l & =3 ZI% O| &35l 2 F
= CIAEE 0|8 B2 & YT E X2
ol {1 0] A Set_display(string dis_info) —
B Bl otHo| =8 J2& 2Ot displayE S%5H o= g+




Controller

Input

Structured Charts — Transtorm Analysis

BETE
- Touch

- sound

- Light
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Output

I\ 7X
AN, WY, SEH
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- Break stop

- Break off

- Break on

- Display Work

- Display Sleep
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- Speak Night

- Speak Morning
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- Motor information
- Speak information
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Structured Charts

Main
V

Start_Controller

N N
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-~ C Moto
Data
A moto Y
Data Speak Display
Set_motor_a Set_motor ¢ Information Information
Motor
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Touch Sound Light Distance
\Z \Z
/ \4 \\4 A\
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Get_Touch Get_Sound Get_Light Distance Set_motor Set_speaker Set_display
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Data Defi

| O] E]

Touch

Sound
Light

Distance

A Motor data

C Motor data

Motor information

Speak information

Display information
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M
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A ZHE 5352 Ho|H #H

CZHES %2 HO|H B

Motor Interfacej| Al ELj= B E #+ X

Speaker Interface0| H| E L= string &

Display Interface0f| H| £ L= string &

bool
Int (0~100)
Int (0~100)
Int(0~255)

Structure
(bool direction, int speed)
(&gt M210)

Structure
(bool direction, int speed)
(&ak, A7)
Structure(int choose,
bool direction, int speed)
(2H &, & Ml7)

T O O1

String
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Program Flow

Main

Precedes

\

Setting Sensor Port

Start_Controller

While - Wait(10)
Check current state &
Call functions
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Functions

<Input>

bool Get_Touch()
int Get_Sound()
int Get_Light()

int Get_Distance()

<Output>

void Set_Motor(int Choose, bool Direction, int Speed)
void Set_Motor_A(int Bool, int Speed)

void Set_Motor_C(int Bool, int Speed)

void Set_Speaker(string Sp_Info)

void Set_Display(string Dis_Info)

<Control>

task Start_Controller()

<Main>

84X :

.|
o

Task main()

IS, AN, WY,
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Functions — Main

«  SetSensorTouch(IN_1);

«  SetSensorSound(IN_2);

«  SetSensorLight(IN_3);

«  SetSensorType(IN_3,IN_TYPE_LIGHT_INACTIVE);
«  SetSensorLowspeed(IN_4);

. Precedes(Start_Controller);
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Functions - Input

* bool Get Touch()
* int Get_Sound()
 int Get_Light()

* int Get_Distance()

« Each function returns its sensor input
ex) return SENSOR_2, return SensorUS(IN_4)
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Functions - Output

« Set_Motor_A(int Bool, int Speed)
Call Set_Motor function

« Set_Motor_C(int Bool, int Speed)
Call Set_Motor function

« Set_Motor(int Choose, bool Direction, int Speed)
Switch(Choose)
case O : if(Direction)
OnFwd(OUT_A,Speed)
else
OnRev(OUT_A, Speed)
break
case 1:
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Functions — Output(A|=)

» Set_Speaker(string Sp_Info)
switch(StrLen(Sp_Info))
case 7 : PlayFileEx("Goodmorning.rso",3,FALSE)
break

» Set_Display(string Dis_Info)
ClearScreen()
TextOut(5,LCD_LINE2,Dis_Info)
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Functions - Control

Sort of state
. task Start_Controller() £ - Eorward
Make local variable S:Stop
while(true) (BT:- I%I_rueranl;
| Idle state until touch is pushed TL - Turn Left
while(true) TR : Turn Right
Update sensor variable T180 : Turn 180

if — Check 'Forward’ state [T/F — F]
if — Change state from 'Stop’ or ‘Brake’ to '‘Forward’ by Dark [S/B — F]
if — Increase / decrease speed by touch conditions [F — F]
if — Change direction by Direction_Count [F/T — T]
Turn left / Turn 180 / Trun right
if — Check noise [F — F]
if — Operate brake by Dark condition [F - B /B — S]
Wait(10)

8% 1 ¥EM, AN, "Ny,
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Special Feature

Z 74 100 O| 40|

=

while(Speed > 10)

{
Speed - - ;

if(Get_Sound()>=70)
{ Sound = Get_Sound();
Wait(5);

}

Wait(40);

Set_Motor_A(TRUE,Speed);
Set_Motor_C(TRUE,Speed);

}

+ HX|Z FEHO05

repeat(49)

{
if(Get_Sound()>=70)
{ Sound = Get_Sound();
Wait(10);

}

}
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90 * 5 + 40 = 490 (7|2 Z7| 10%)

ZOEE S 271 104 &5/4 ofCh

« 0.5 AMO|Of &8 EHMAl Mg 5= gict.
Wait(500)0| O}l Repeat2 =8 3tL}.

49 * 10 = 490 (7|2
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Afternote
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