AutoDriveRobot
Analysis




Requirement Definition

Wheel Motor 2tE55l= 42

ZOjE QlAlZ - Ultrasonic Sensor

B4 52 HQ +10
Touch Sensor S EZH2 - AX +210 AS 42 (0.5) +10
TouchSensor RAH =2 Ao 10

A% +21 YAS 8% (0.5) -10

410| O{SQIFCH ChA| BHOIXE HL - Light Sensor

Break Motor 2t=55}= 4

o
Zo & Q1A% - Ultrasonic Sensor

20| | FHA S AL - Light Sensor (Enable)

WO| O FL{HICt CkA| BIOIR S A< - Light Sensor (Disable)

0|52 W ZX| &, 5XEQ Ho| A% O{E AL - Light Sensor ("Night)

ensor ("Good Morning")

= S
700| Ao A7t AKX E|US AL - Sound Sensor ("Thank You")

XX MK EO| AZX F, ZE5t= S 7| 2AEH - Touch Sensor ("Working™)
o5

| Al 0|2 A< - Light Sensor ("Sleeping”)

1

=
p
o

20| O] FHFECL CHA| BHOFES B2 - Light Sensor ("Working™)




Requirement Definition

Touch Sensor g Ht= ==
E4H 5B F2 +10
A& F21 S 42 (0.5) +10
Wheel Motor Has o2 7o 10
AL 521 AUS 8% (0.5 -10

Sound Sensor Y& Hi= =2
7Zd o
Ao

Speaker - 700|&to| & 2|7} ZX|E A

Light Sensor g

ogl-
nE
r|r
i
L

Wheel Motor - 30| O £IFC} CHA| #OIHE 2

A2 (Enable)
Break Motor

=
=
40| O =R ML CHA| B1OHE S F 2 (Disable)

Soeal olF2 % X =, 5EF% 90| A% o{F2 B2 ("Night”)
peaker

40| O{S L} ChA| HOIKE A2 ("GoodMorning”)

0{52 #AS (“Sleeping”)
Display

40| Of = Kt CHA| 21Ot RS F 2 ("Working™)

Wheel Motor - Zoli= #X|5I S E< (Turn)

Break Motor - 20| & ZUX|5}¢S AL (Enable)
x

Break Motor - BtgFXM




Sensor

System Context Diagram

Touch Sensor Input
Sound Sensor Input
Light Sensor Input

Ultrasonic Sensor Input

Wheel Motor

Brake Motor




DFD Level 0

Touch Sensor

Wheel Motor

Sound Sensor

Brake Motor

Light Sensor

Speaker

UltraSonic

Sensor

. L1
Digital Clock A -5




SCD Information Table

g B A g Clo|E ¥ H
Touch Input Touch Sensorg At&Xt7} 58S LIEHAHCE Boolean True, False
Sound Sensorg £dll SE0{= A2|9 MHEHE LIEILHCT.
Sound Input - N N Integer 0~ 100
FIHo 2 YK, F£7|= 10mso|LC}.
. Light Sensorg Edll E0{2= 87|12 MEE L{E}MHCE.
Bright Input - . - Integer 0 ~ 100
FIHo 2 YK, F£7|= 10mso|LC}.
. Ultrasonic Sensorg &3 E0{ 2= Al211e| AH2| HEE LIEIHCE.
Distance Input N Integer 0 ~ 255
FIHo 2 YK, F£7|= 10mso|LC}.
Time Timer Interrupt2 A 10ms F7|2 S ElC} Trigger -
Wheel MotorE S5l Robot2| 0| 52 L}EILHCE.
S RightQ} Left WheelO| L} 0f QIC}. Right Wheeld} Left Wheel 2 Integer, -100 ~ 100
ee
£5}l0d RobotQ| Direction2 HIZE + QO, Integer -100 ~ 100

Wheel2| SpeedE £75}0{ Robot?| SpeedE LIEIEH 4~ QILC}.




SCD Information Table

g k| ool & H
Brake MotorE S5l Robot2| 0| 5 H|OfStCt. Attof Lzt
Brake . - Integer 0 ~ 100
BrakeE &3ll Robot2| SXYUS HE 5 ALt
SpeakerE Sd| 2|5 £ Speak’d H E LIEILHCY. “Thank You”
Speak Speak™d H = “Good Morning”, "Night", "Thank You" String “Good Morning”
M7tX| 22 LHEE 5 QICL “Night”
. DisplayE Edl 2|5 2 Display™dE E LIE}LHCY. . “Working”
Display , . , String ) y
Display™ 2 = “Working”, “Sleeping” 57}X| J& 2 L{E}E £ QUC}. Sleeping
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DFD Level 1 - Control Sensor

Touch
Interface

Wheel
Interface

Touch Inpug
_________ ActionData

[As]r:::hro?:ous S 1' 6
)I’) : N\ [Asynchronous
evice] S ) Device]
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]

Sound S
Sound Inpu AN = Brake
In?lerf;ce A/ - o Interface
s 4 1.7
. [Periodi Y4 .
T AN Control
f’ Device]
-~ | Sensor
. Bright ) . —
Bright Inpu n9 < . /“Speaker \ ' gl an
Interface ~~_A_—’ Y - ifterface :
1 3 e X, .
riodi | “iteni 1.8 = sl
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ActionData Information Table 1

He

29 HIO|E Hel
Mol £ & MYSI0 HA| YH0| S0gS W, thg £=2| ¢s
Motor0f| e 4 U=Z SC}. (0~1000|3te| RE Q| Z|CH £=0f Cf ,
Speed int 0 ~ 100
o Hl& 2tS 7ML TouchZt S0{2 WO 104 S7+5H0H, 1000 &
™ CiA| 1022 g2 =&0h)
. L. M| Turnet =5 HYoto], o2 RS, LES, & ,
DirectionCount R i int 0~2
% 180k HO| A S oILIE 28 & + AT ottt
. Brightg{2 7|=22 o0, 2R T HEIE YO0 = = UA=F ot
Night bool True / False
TrueZ}t Brightg}t0| 400|5}FQ1 AHE{O|LC}.
Break ALE{ O A| StopAtEf 2 H0{7F = Night7} £|0f 2E RE{7} HX|
NightStop Z| AENE LIEFCHCE Night7t £|US WX 2L R E DE7F HX|E7] © bool True / False

O| ME= FalseO|, 2 E ZHE7} ZX|Z|AUS W TrueZ} =L
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ActionData Information Table 2

293

Hlo|EfE

ik
m

TouchCount

T, CHAl 12 ZFSO{=Ct. timegtOf B|&|St
Ol £X9| 7t 428 AlE & M b £k 1

O| A4 AL0|= Displayd “"Working”O| EEAH| &l

—

int 0 ~ 100

TouchCheck

i
!
°
>

\J

Bool

True / False




“RFD Level 2.1 - Control Input Sensor

N
N ’
N ,/
Touch Inpug ,-ﬁ
c 7 [ASyn::h~r01 \\ ,> Speed
"'\(:\ . - ~ Devicers \\ N 76 ,
Rl N \\\(:Cé 7’
5 ~ /
Mo A
Sound Inpu N NN e Noise
Interface Soundd * _____________>
1. 2 Control \
NG " Input | Night
ol { Sensor | R
, N \\{ 5 AT
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Bright Inpu& Interface ~__§,§
1.3
\ :“’6’7 [Periodic
”
-

Ultrasonic
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DFD Level 3.1 - Sensor Control.-

S5 N ‘/
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\QIED Level 2.2 — Control Output Uit

S ’
N\ , .
Wheel |
S Interface 7_!(66
peed 2.2 >
[Asynchronous ,
DS
,’— - -~ ~~\\
Interface Break

2.3

[Asynchronous
Device]

__Tfi_si___},/ Control . Br *_Qction s
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>! : .

Interface
2.5

[Asynchronous
Device]



*~._ DFD Level 3.2 - Unit Control _-

2 Wheel Action ¢
\ Y 4
r 4

p >
Wheﬂ ction
Turn , ?
Wheel Action é
>
Break
Action

Move
Forward

Turn

Opposite .
PP Wheel Action

——-~~ ’&-ggge:"”ﬂ;
Noise I, Unlt ’ - - ,
Night l CO"thl :——‘—— ﬁ /} bl __________—————_"_-__

__—— m
- &

—————D 2.1. 1 "_________—;Trlgger \

L \ ~lmeger N i
_D_"_ec_tf"____>\ [Control] ,--__7___7@_9 \g B

---Q"gg.er -_——-_\

\N -7 ’.-
-_‘— ~
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~ ~~<
Jo) ~ D[s -~y
s R, T m==s
, \\I:ge “s~

’ S

Display
“Working”

2.1.10

Display
“Sleeping”
2.1.11

Display ¥fo *

Display Info




DFD Level 2 - Sensor Control(1)

Action Data

Action
Process

Action Data<€

S Action Data Forward

| 2

-
’ﬂ

Sensor
Controller

1.5.1




DFD Level 2 - Sensor Control(2)

Sound
Good
Morning

1.5.8

Sound Info

Sound Info

So SS AmTTTEN
und InpUt %” \\\ ”f
/ Sensor <
| Controller ‘+-—~

1.5.1 '----~—__

1
ut !
gright P . [Control] ,*'1}
"<:~\ h

Display;, \i
Sleepirng-ﬁ__,l_




*«_ FiniteStateMachine - Sensor Contro)-

Y 4
N\ N , P
,/
Rea @\J ,/
N Y 4
Touch / To / ,
Trigger “Save Speed” Trigger “Saveqgeed” 7’
N Y 4
N Bright <401/ ¢
\ Enable "IsNigI&, >
Forward < ~ P Blocked
Timeouwg) agfBright > 40] /
Di;X"lsNight"
ygger %)ise"
’ ~
’ ~

[Sound > 70 & Bright > 40 & Distance > 20] /
Trigger “IsNoise”
[Bright > 40 & Distance < 20] / ,
Turn Left
Turn Left & [Bright > 40 & Distance < y,
Turn Opposite
Turn Left & Turn Opposite,
[Bright > 40 & Distance <g®] /
Turn Right
Touch

Trigger S?e Speed”

/’,
’

Stop




*~. Finite State Machine - Unit Control-
’

S
L 7’
L ’
N ’
N ’
S N Ready ,’
’
\\ Forward / Stop / /
able “Display Working” Disable “Display Wng"
Me “Move Forward” Disable "Moveﬁrward
’
S N P
\
X

\V&\&:@QO
-‘ .o \'a

Noise & INight W\ Left & !TurnMght & ITurn Back /

, Trigger “Thank You”

INight & Direction /
, Trigger “Turn Left” \

, INight & Direction & Left / \
, Trigger “Turn Back” \
P 4 INight & Direction & Left & Back/

P 4 Trigger “Turn Right”

Night /

/ Disable “Move Forward”
, Disable “Break”
, Disable “Display Working”
/ Enable “Display Sleeping”
, Trigger “Sound Night”




Touch

[Bright < 40 & Distance > 10 & Night = False]
/

ActionProcess
Enable “MoveForward”

[Bright > 40 & Distance > 10 & Sound >= 70

TimeOut(5) [Bright<=40

& Night = True & NightStop =True]

/ Enable “Display Sleeping”

FiniteStateMachine

Idle

& Night = False & TouchCount > 0]

/ ActionProcess
Trigger "Sound Thank y
Enable “Display Workii

[Bright>40 & Distance <= 10 &

DirectionCount = 0 &
Night = False] /
ActionProcess,
Trigger “Turn Left”

Touch [Bright < 40 & Night = False] /
ActionProcess

Enable “MoveForward”
Enable “DisplayWorking”

[Bright<=40 & Night = False] /
ActionProcess, Enable “Forward”, Enable “Brake”

A 4

>

Move TimeOut(5) & [Bright > 40 &
Forward Night = Falsell / 535

ActionProcess

A 4

N

TimeOut(1)
Disable “Brake”
able “MoveForward”

TimeOut(0.5)
[Bright > 40 & Distance > 10
& Night = False]
/ActionProcess,

Enable “MoveForward”

Turn
Left

TimeOut(0.5) OPPOSIte TimeOut(1) k R;tgiht 3

[Bright > 40 & Distance <= 10

& DirectionCount = 1 & Night = False]
/ActionProcess,

Trigger “TurnOpposite”

& DirectionCount = 2 & Night_==Fal
/ActionProcess,
Trigger “TurnRight”

[Bright > 40 & Distance <=i‘6‘§ﬂ 5%



Touch Handle Table

Touch TouchCheck TouchCount % 2 Speed Result
1
False False Don't care No Change
0
0~99 Speed +10
1
100 No Change
True False
0 No Change
0
1~ 100 Speed -10
1
False True Don't care TouchCount +1
0
0 Never Happen
TimeOut(0.5)
1 1~99 Speed +10
100 No Change
True True
0 No Change
TimeOut(0.5)
0 1~99 Speed -10
100 Never Happen




*~. DFD Level 4
S

N

/,,
[A] :AAsynchronous
[PY : Periodic

[C] : Control



DFD Level 3

[A]

[P]
[C]

Asynchronous
Periodic
Control




Process Details

Reference No.

11

Name

Touch Interface

Stereo Type

Asynchronous Function

Input Touch Input
Output (bool)Touch

Touch SensorQj| A A|ZH2H(10ms) Touch InputZ 2H0}S0|™H Control Input Sensor Proces
Process

sO]] Touch Datag HEHC}. Touch Datas True/False2 T 2E|H Trues s2{&H 22 2o|0|sH
Description

C}.

Reference No.

1.2

Name

Sound Interface

Stereo Type

Periodic Function

Input Sound Input, Time
Output (int)Sound
5 Sound Sensor0j| A A|ZH2H(10ms) Sound InputE 8H0}S0|™H Control Input Sensor Proce
rocess
ss0] Sound Datag HELHC}. Sound Data= Sound SensorOjjA] ZtX|St 22|20 37| HE O
Description

O|E{LC}.




Process Details

Reference No.

1.3

Name

Bright Interface

Stereo Type

Periodic Function

Input Bright Input, Time
Output (int) Bright
5 Bright Sensor0j|A{ A|ZF2H(10ms) Bright Input2 2H0}S0|™ Control Input Sensor Proces
rocess
sOf| Bright DataE E.LHC}. Bright Datas= Bright Sensor0f| A ZtX|$t 8f7]|2] 37| HE 00|
Description

E{C}.

Reference No.

14

Name

Ultrasonic Interface

Stereo Type

Periodic Function

Input Distance Input, Time
Output (int) Distance

Ultrasonic Sensor0j|A{ A|ZI2H(10ms) Distance Input2 HH0}S0|™H Control Input Sensor
Process

Process0]| Distance DataE HULHLC}. Distance Data= Ultrasonic Sensor0jjA| ZIX|St EA|
Description

oto| AHz2| ¥ H|o|EC.




Process Details

Reference No.

15.1

Name

Sensor Control

Stereo Type

Control

Input (bool) Touch, (int) Sound, (int) Bright, (int) Distance, ActionData, time

Output Trigger, Enable, Disable, Data

Process Q2 M A 0| A EHOFS Q! M H 2 Action Data2Z 5 E| 502 JHES HIEIO =2 ADRS| 32
Description ZAM™stn, CfS T2 AR H2ICt

Reference No.

1.5.2

Name

Action Process

Stereo Type

Synchronous Function

Trigger, (int) Speed, (int) DirectionCount, (bool) Night, (int) TouchCount, (bool)TouchChe

Input
ck
Output ActionData
Process
ER0| SX0|A & &+ A= MHHYU BES XMFe 2o 22|t

Description




Process Details

Reference No.

1.5.3

Name

Move Forward

Stereo Type

Synchronous Function

Input Enable, Disable
Output (int, int) Wheel Action
Enable O|HIE 7} Bt A| =l | Wheel Interface0] Wheel Action H|O|E|& HLjA 2Z£0|
Process
o Ado g2 2XI0|EE Sl= T2 M|A O|C}. Wheel Action2 A Motor?} C Motore| £ 2 4
Description
Sict.
Reference No. 1.54
Name Turn Left

Stereo Type

Asynchronous Function

Input Trigger
Output (int, int) Wheel Action

Trigger O|HIE 7} WM A| =M E|0{ Wheel Interfacel] Wheel Action G|O|E{ & HL{A 0| &
Process

Oj20| QUYSA| 2HO| IZoz w2 EIEE = T2 MA 0|C}. Wheel Action2 A
Description

Motor2} C MotorQ| £ 2 /M EICT




Process Details

Reference No.

1.5.5

Name

Turn Opposite

Stereo Type

Asynchronous Function

Wheel Action

Input Trigger
Output (int, int) Wheel Action
Trigger O|HIE 7} WM A| 3| Wheel Interfaced]| Wheel Action H|O|E{& ELHA| Turn
Process
LeftE US| E HO|S0| ASA E£0| LIS 180° S| & Sl= ZEM2 O|Ct.
Description o
2AM

otor?} C Motore| £ 2 F/ME=IC}.

Reference No.

1.5.6

Name

Turn Right

Stereo Type

Asynchronous Function

Input Trigger
Output (int, int) Wheel Action

Trigger O|HIE 7} WA A] ~HE|H{ Wheel Interface0| Wheel Action C|O|E{E HL{A Turn
Process

Left3! Turn OppositeS 4+ SUE FOIB0| YSA| 2R0| REZOE WHS S2ES
Description

Sl= T2 M|A O|C}. Wheel Action2 A Motor?} C Motore| &2 /M EIC}.




Process Details

Reference No.

1.5.7

Name

Brake

Stereo Type

Synchronous Function

Input Enable, Disable
Output (bool, int) Brake Action

Enable O|HIE 7} 2t A| $3E|0, Night7} True7l E|QS Al0] E30|2E ¢o2 &
Process 10092 Xt A|7|1 O & 5% ZO19o| 7| A|ZHS AHZl =0 g7|7} 400|5}H 1X012 Hyj
Description 0|38 FIZ £k 20UF HSAUZE HES SEIL 400|40|H ZHIZ EHF S 25

0tC = ProcessO|C}.

Reference No.

1.5.8

Name

Sound Good Moring

Stereo Type

Asynchronous Function

Input Trigger
Output Sound Info "Good Morning”

Enable Ol E7} U MA| =HE|H Night7} Truegl® 5X20| = TruedtE{0{A| X}SX7t &
PD:cher::tion E£20|| Night7} False7} £| S Z-F5tH "Good Morning” 22| & WA St ProcessO|

C}.




Process Details

Reference No.

1.5.9

Name

Sound Night

Stereo Type

Asynchronous Function

Input Trigger

Output Sound Info "Night"

Process Trigger O|HIE 7} WM A| £HE|H Night7} Truek| A S0 5X 20| = Truedlf Stop StateZ
Description 7t XtsXH7t HEZ0| 255HH "Night” 22| LW A| 5= ProcessO|LC}.

Reference No.

1.5.10

Name

Sound Thank You

Stereo Type

Asynchronous Function

Input Trigger
Output Sound Info "Thank You"
Process Trigger O|HIE 7} WAl A] £=3c|H Bright7} 400|4t, Sound7} 700|4f, DistanceZ} 100| 4

Description

Uuf =56t "Thank You” £2|Z LHA| 3= ProcessO|LC}.




Process Details

Reference No.

1.5.11

Name

Display Working

Stereo Type

Synchronous Function

Input Enable, Disable
Output Display Info "Working"

Enable O|HIE 7} WM A] ~3l&|H Bright7} 400|4 Y U A% Displayk| Night7} TrueZl
PD:’S::;O“ $ 5% BO|E TrueMERGIM XAHSXH7t B Zof Night7} False7} SIS0 Z58in

"Working“2 Displayd}= ProcessO|LC}.

Reference No.

1.5.12

Name

Display Sleeping

Stereo Type

Synchronous Function

Input Enable, Disable
Output Display Info "Sleeping"”
Process Enable O|HIE 7} M A| £ E|H Night7t True®l £ 5X 0| & TrueME A XISXH7F H

Description

& 20| Night7} False7} £| 20 Z-55tH "Working”2 Displayst= ProcessO|LC}.




Process Details

Reference No.

1.6

Name

Wheel Interface

Stereo Type

Asynchronous Function

Input Wheel Action

Output Wheel

Process Wheel Action [|O0|E{ & BtO} Break Motor0f| Break[|O|E{& HL| 22 S HY|0|3 A|7|=
Description ProcessO|LC}.

Reference No.

1.7

Name

Break Interface

Stereo Type

Asynchronous Function

Input Break Action
Output Break
Process Break Action G|O|E{E %0} Wheel Motor0j| WheelH|O|E{& ELj| 22Z 2%l0|H 5=

Description

ProcessO|LC}.




Process Details

Reference No.

1.8

Name

Speaker Interface

Stereo Type

Asynchronous Function

Input Sound Info

Output Sound

Process Sound Info [|O|E{ & HtO} Speakerd]| SoundH|0|EH{E HL} 22 S 2%l0|#| S}= Process
Description o|LC}.

Reference No.

1.9

Name

Display Interface

Stereo Type

Asynchronous Function

Input Display Info
Output Display
Process Display Info [|O|E{E tO} Display0f| DisplayH|O|E{E ELf E2= SZl0|A4 St=

Description

ProcessO|LC}.




Data Dictionary

Data Name Explanation
— Touch Sensor2 £ E{ Touch Input0] S0{£S S LIEIL = O|HIEO|LCtL. True / False2 1 E|0 Trued
ouc i 7} Touch InputO| S0{L}S L O|LC}.
Sound Sound Sensor2 £1E{ £0{ 2 Sound Input2| 37| G|O0|E{O|LC}.
Bright Light Sensor2 £ E{ £0{2 = Bright Input?| 37| §|0|E{O|C}.
Distance Ultra Sonic SensorE £3l] £0{2 = Distance Input?| 37| G|0|E{O|LC}.
. Wheel Motor2| A2} CE{ ZtZto| Axn|E & FESHSl= [O|O|E{O|LC}.
Wheel Action

A, C ZZtol intgf 271 = F/dE|0{ UL}

Break Action

Break MotorE ZMEA|7| = O|O|E{O|C}. True / False2 /A E|0] True [}0f| Break7} =S SIC}.

Sound Info

Speaker7} MM 2 '@ 42| H[O|E{S LIEFHCE NXTO| LHEE[O] = 22| C|O[E{H[O] 2
EO AL HolM X + ALt

JETTY

[El

Display Info

Displayoll £2{% ¥4 G0|E{S LiERHCE,




Data Dictionary

Data Name Explanation
00| & 1000|35te| Z+S 7HXIM Zt2 ZE{Q| XL of Cist H|ES LIEHLE Touchs &+ H =51S
Speed 0 109 $E7t SIHSID B4 M EHS 0 109] 7 ZABCE T AL £21 UYS A= 05
Z Orct 109] ££7t 571 52 #asho}
. Sound Sensorg Eoj 9=
Noise

AHE|= 229 37(71 708 HY

28 ¥, SpeakerE £dl| SpeakZ 7| I8l
Hij= ¥HEC

Bright7} 4002t ZH<L0]

2k 2 20f BreakRE{S EHEA|7|0 5% 0]Z0j CHA| BrightS 2ol 312 1 < 400|%
Night Y F2el400|4Y FLE WEHSIH CHE ZAE SEA|ZICE Truelt FalseZ LIEILHH True= Bright7}
400|2HQI2 LEERALL.
- DistanceQ| M E 0 }2} BE|o| Htst
Direction

o

2 Z2H5}7| flo ELj= ™EC} Direction?] Z}2 DistanceZ} 100]

akel o Turn Left, Turn Opposite, Turn RightE =XlX Q& TriggerA|ZILC}.




ActionData )
Action

Process

TouchInput

Data
Store

Touch
Interface

1. 1
g
Q
SoundInpu - _—y
Sound
Interface
1. 2
Sensor
Controller
1.5.1
BrightInpa
PO e [Control]
I;terfac?’e
‘&&@ ~o =

Distancelnput

EEE— Bright
Interface
1. 4

-
-

[A] : Asynchronous
[P] : Periodic
[C] : Control

Wheel

Interface

Wheel

WheelAction

N
r‘ _______ —Eﬂ'abl'e::: ——————— € Interface rake
------ Disable .5. 1.7
! [A]
F--_
L ~
;s
AN . g,
\ N o )}7_

Speaker
Interface

Display
Working

Display
Sleeping
1.5.12

Display
Interface
1.9
[A]




Wheel

Interface

Wheel

WheelAction

Action
Process

TouchlInput

Touch
Interface

’

Q\?lw o7 Opposite

Q,Q// g 0‘// e 155
&P <

SoundInpu

-
-
-

Sound

Interface ~ ‘ ————
Ll 1 2 —‘\,' N - . Brake k
X / Sensor LY B Enable=~~"""" T
I L i Disable ~ 57 )F 1.7
\
I Controller {1 [A]
' \ 1.5.1 [
BrightInp 1 ~o
J Bright \ [Control] 11 -
Igterfac?’e \ ,[ S ~
s \\\ ‘\ ’\\ > ~ 7;.
- N Ss Y7
(\“\e Sso P\ Vo I\ N
-K = NN R (&
| Ly B%
| Q3 % °
: %5 | %
. o ! s © I AN .
Distancelnput | E! ® A
= 1 \ \\ N
— o am ), 0 e Speak
- ,e' - | W Display
-, Workin
“ee | 15.11

Sleeping
1.5.12

[A] : Asynchronous
[P] : Periodic
[C] : Control

Display
Interface
1.9
[A]




Wheel

WheelAction

Action
Process
1.5.2

-
R

SoundInpu

pr

-
= -

>
-

-

-

~o
- o
-~

- <
~
~
- o
~

. o %
Distancelnput I £ '6\ \
—> F \
| ' i
- \
e |
" Display

[A] : Asynchronous 15.12
[P] : Periodic

[C] : Control




Task Identification

Task Z2MA MEI|E 25
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

Sensor Controller 1.5.1 Control
Action Process 1.5.2 HoSxe
Move Forward 1.5.3 HoSxe
Turn Left 1.5.4 HoSHE
Turn Opposite 1.5.5 HoSxx
Turn Right 1.5.6 HoSsXe
Task 5 Brake 15.7 0|2 X & Sensor Controller
Sound Good Morning 1.5.8 Hogxx
Sound Night 1.5.9 Hogde
Sound Thank You 1.5.10 Hogsde
Display Working 1.5.11 Ho3HEHE
Display Sleeping 1.5.12 HogdHE
Task 6 Wheel Interface 1.6 Asynchronous Wheel
Task 7 Brake Interface 1.7 Asynchronous Brake
Task 8 Speaker Interface 1.8 Asynchronous Speaker
Task 9 Display Interface 1.9 Asynchronous Display




Structured Charts

Main

v

SensorController
Touch Sound Bright Distance WheelAction
GetTouch() GetSound() GetBright() GetDistance() || SetWheel() SetBrake() SetSound() F SetDisplay()




Module Definition

= ID RC_AMO1 DEJ Main
BE e ControllerE AldHA|Z
QIE{H o] & flE -T2 1F A Hd
BEID RC_AMO02 BE 9 Sensor Controller
M Ao A E0{27t1} ActionDatadf| X ZE ZHE2 0| 87510] Wheel Moter, Brake, Speaker,
"] kel
DisplayS H|o{&t
olE{H|0| A SensorController() - main g=0f|A{ 4!l
= ID RC_AMO3 DE9 Touch
2ELR Touch Sensor2 R E| Y& S o} X2
QIE{H| O] 2 GetTouch() - Touch Sensor2 2 E{ Q|22 Hto} (bool)TouchZ HIs}= sha
BEID RC_AMO04 nE 9 Sound
DEIINe Sound Sensor2 £ E| Q=& Hto} Xz2|gt
QIE{H| O] &

GetSound() - Sound Sensor2 ELE{ 2!21& HIO} (int)Sound 2 tHEI6=

AL
|_ aT




Module Definition

oEID RC_AMO5 ODEH Bright
BE e Light Sensor2 51E{ Q|34 & dto} X2|¢&
OlE{H|0| A GetBright() - Light Sensor2 £ E{ Q212 Ht0} (int)Bright2 H2SI= &
BEID RC_AMO6 BE 49 Ultrasonic
DE e Ultrasonic Sensor2 £ E| Q=& dto} xjz|et
OlE{m|o| A GetDistance() - Ultrasonic Sensor2 £ E{ ¢! 2 Ht0} (int)Distance2 HE5l= et
BEID RC_AMO7 OE 9 Wheel
DEIINL ActionData0j] X{Zt=l ZHoj] %A Moter A, Moter Co| £ & ZAM¢Et
olE{ 0] A SetWheel(int motorA, int motorC) - ActionData0f X{%El Z}0j| 24| Motor A, Motor Co| £ &
ol MEE Zoll WAl REIS 22 AT B
BEID RC_AMO08 oE O Brake
DE e ActionData0j] X{ &=l ZHoj] 2| Moter BO| £ £ ZAX s
ol 0] A SetBrake(bool Night, int motorB) - ActionData0j X{%& &l Ztoj] 5t#| Motor Bo| & = & o} X%

Aol 2 HE M7=

ot

A
T




Module Definition

BEID RC_AMO09 BEH Speaker
RER A2TEQO0M X2|E 22|53 HE &S 0|80l 2|F SpeakerZ 22| 7S S8
ol E{H{O] SetSpeaker(string SoundInfo) - Sound InfoE B0LA] ST A2 E 2|5 AL|HE Sl SEHSHA
O| E{ | O| A
st g4
B=1ID RC_AM10 s Display
RE R A2ZELO0M XE|E F4E HEUS 0|83l 2|F Displayz FHYELUS S8
SetDisplay(string DisplayInfo) -
E{ | o]




