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Structured Analysis



System Context Diagram
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DFD Level O
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Data Dictionary

Light Sensor Input

Touch Sensor Input

Ultrasonic Sensor Input
Sound Sensor Input

Motor Info

Display Info

Sound Info

Light SensorE =9l Hl=2

ZtX| BtC}. (Periodic)
Touch SensorE Sdj| AL X7t
EXs =SS XIS
(Asynchronous)
Ultrasonic Sensor& S5 9|
ZHO =S Z K|} (Periodic)

Sound SensorZE £l AZ|E
Z-X|BtCt. (Periodic)

MotorE 22I0|E&5 MEE HELIY

&=Lt 2%, RES REOf ekt

452 Hl BEHE 2500 =

20|3 =ZtS Enable/Disable A|
7ICt,

DisplayE Edf 2|EZ
Display™d 2 & L}E}HCE.
“Working", “Sleeping"
Speakerg Ed| £ =
Speak™M H E L}EIHLCE “"Good
Morning", "Night", "Thank You"
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Data Store - Store

Speed T AOIZ2O0IM M E £=9| gt Integer(0-100)

ubD HMAIO|E £ 9| S (+:1,-0) - E{X|7} &4 A|1->02 2 ZIIY) Integer(0-1)
20| 20| toggleg.
ol & APO|ZOIM 20| Z2H0| +R=X| -R=X| LOFOF HTY(L-
I8

=
o
>0)9] £29| 5242 e 4+ 9

P HALO|Z HX| (+:1, -:0) - ™ AO|22| HX| 25 & Boolean
O 2 =8/1 =8)

-0 0 EfX Ao
0 EfX g4/ H A2 B2 - -> 104 57t
i | 0 EX M/ AOIZ 52+ -> 104 U2
0o 1 1 A& %2/MA0I2 52 - -> 10055 57t
1 1 1 Az =2 /™ AO|2 EZ: + -> 10/05% ZA
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Store

Main Command

Control
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Level 2

Store

Touch Sensor Input Touch
"""""" Sensor
Interface

11
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Light Sensor Input Light
Sensor
Interface

1.2

Controller

Ultrasonic Sensor Inp Ultra
Sensor
Interface
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Sound
Sensor
Interface
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Level 2

Motor Info

Motor Info

1] 0

Display

Sound

Left Left Motor Info

Motor
Interface

2.1

Right Right Motor Info

Motor
Interface
2.2

Break

Interface
2.3

BINIE,

>

>
Break Info

>
Display Info

>

Interface
24

Speaker Sound Info

Interface
25

Konkuk University

11



Level 3 -

[speed=0]
[Touch=1]
/speed=10, Left_Motor (0, speed),
Right_Motor0, speed),
Display("working”)

[Touch=0 & P=0 & Light>40 & Sound<70
/P=Touch., Left_Motor(0, speed), Right_Motor(0, speed)

[P=1 & Touch& UD=0 & Light>40 & Sound<70]

/Left_Motor(0, 0), Right_Motor(0, 0)

[Light<=40]
/ Enable "break”

Timeout(5)[Light<=40]
/ Left_Motor(4, 20),
Right_Motor(4, 20)

FSM for Controller 1.5

Timeout(1)[Light<=40]
/ Left_Motor(0, 0), Right_Motor(0, 0)
Disable “break”

Display(“sleeping"), Speak("night")

Break

[Light>40]

/speed=speed+10, P=Touch, UD=1,
Left_Motor(0, speed), Right_Motor(0, speed)

[P=1 & Touch=0 & UD=1 & Light>40 & Sound<70]
/speed=speed-10, P=Touch, UD=0,
Left_Motor(0, speed), Right_Motor(0, speed)

Timeout(0.5)[P=1 & Touch=1 & UD=0 & Light>40 & Sound<70]
/speed=speed+10, P=Touch, UD=1,
Left_Motor(0, speed), Right_Motor(0, speed)

Timeout(0.5)[P=1 & Touch=1 & UD=1 & Light>40 & Sound<70]
/speed=speed-10, P=Touch, UD=0,
Left_Motor(0, speed), Right_Motor(0, speed)

[Ultra=0 & Light>40]
/ Left_Motor(0, speed),
Right_Motor(0, speed)

[Ultra=1 & Light>40]
/ Left_Motor(1, speed),
Right_Motor(1, speed*0.5)

Forward

[Ultra=0 & Light>40]

Right_Motor(0, speed)

/ Left_Motor(0, speed),
Right_Motor(0, speed)

/ Left_Motor(0, speed),

Break?2

[Light>40]

/ Left_Motor(0, speed),

Right_Motor(0, speed),
Speak("Good Morning”)

P£0 & Light>40 & Sound>=70]
eft_Motor(0, speed), Right_Motor(0, speed), Speak("Thank you")

P<1 & Touch=0 & UD=0 & Light>40 & Sound>=70]
/speed=speed+10, P=Touch, UD=1,
Left_Motor(0, speed), Right_Motor(0, speed), Speak("Thank you")

[P=1 & Touch=0 & UD=1 & Light>40 & Sound>=70]
/speed=speed-10, P=Touch, UD=0,
Left_Motor(0, speed), Right_Motor(0, speed), Speak("Thank you")

Timeout(0.5)[P=1 & Touch=1 & UD=0 & Light>40 & Sound>=70]
/speed=speed+10, P=Touch, UD=1,
Left_Motor(0, speed), Right_Motor(0, speed), Speak("Thank you")

Timeout(0.5)[P=1 & Touch=1 & UD=1 & Light>40 & Sound>=70]
/speed=speed-10, P=Touch, UD=0,
Left_Motor(0, speed), Right_Motor(0, speed), Speak("Thank you")

[Ultra=0 & Light>40]
/ Left_Motor(0, speed),
Right_Motor(0, speed)

Left_90

[Ultra=1 & Light>40]
/ Left_Motor(2, speed*0.5),
Right_Motor(2, speed*0.5)

180

[Ultra=1 & Light>40]

Right_90

/ Left_Motor(3, speed*0.5),

Konkuk University
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A : Asynchronous
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Process Specification

PSpecl.1 Touch Sensor Interface

Stereotype Asynchronous Function
Input Touch Input
Output Touch (bool)
Process

Touch Sensor0j| A Touch Input2 8f S ™ True/FalseZ2 T2 %|0 Controllerdf| OutputE ==t
Ct =%2 W7 True, S2[X] AUXZ W7} FalseO| Tt

PSpecl.2 Light Sensor Interface

Stereotype Synchronous Funtion
Input Light Input
Output Light ( int)
Process

Light Sensor01|)k1 Light InputE 8t ™M SensorZ ZtX|3t 217]9| 0| & intd 2 2 Contorller
off Z23tc Of 97]7} 40 O|4t0|R 20| HAHOR C}E X0 HHS5}X| Bt 400|840l Z
Q0= Ofl 3t B0l g 5K @3 220| HEA HCL



Process Specification

PSpecl.3 Ultra Sensor Interface

Stereotype Synchronous Function
Input Obstacle Input
Output Obstacle (bool)
Process
Ultrasonic SensorQj| A Obstacle InputE 2F2 ™ Sensor0f Al Z

Kot doj=2 FFE Mai
Controller0f Z=24skCt. AR S 2| O|LJ(0~255cm)0|| EHOjZ 0]

PSpecl.4 Sound Sensor Interface

Stereotype Synchronous Function
Input Sound Input
Output Sound (int)
Process

Sound Sensor0|A{ Sound Input2 2t2 ™ Sound SensorO| A ZX|3t A2|Q] 7| HEE

Main Controller0f &= 3tCt.
Konkuk University



Process Specification

Stereotype Control
Input Touch(bool), Sound(int), Light(int), Obsatcle(bool)
Output Trigger, Enable, Disable

Process

EfO| M touch,sound,light,obstacle® 22 BFOtA| 1 0| 2 W=
A ZICE = BLEQ| controller7F &2 O Q10| &= +XREN T2 2H9|

o
>
—__
10
>
—_—

Stereotype Asynchronous Function
Input Trigger
Output Left_ Motor(int, int)
Process

fQM-| Left Motor Interface Of M

Controller0j| A BiskT ATIEE SHC}
& 21, 2= 180k 3|H, 32 QBRI 2|H, 4= 22 0|H0f 2t

25t 02 2|7, 12 %90
Sxto|ct.

r_l.nlI
[\_) (@]



Process Specification

Stereotype Asynchronous Function
Input Trigger
Output Right Motor(int, int)
Process
ControllerOf| A| Htaku} AL EE HEOLRFA| Right Motor Interface Of 7 &Lt
Htok 02 2T, 12 2AF90% 3|H™, 2= 180k 2|, 32 RLEFI0L 3|, 4= E|0|30f 2ot
S2f0|Lt.
Stereotype Asynchronous Function
Input Enable, Disable
Output Break(bool)
Process

Controller0f|A| Break®| Enable/Disable= Kb.':rtgtgtlvjml?yreak Interface Of ™St}

—



Process Specification

PSpecl.5.5 Display

Stereotype Synchronous Function
Input Trigger
Output Display(string)
Process

n

Display Interfacedj| “Working”"2 &2 Z 21X| “Sleeping
HEE MEHL

S £33 24QIX|0f Cf3t Display2l

Stereotype Synchronous Function
Input Trigger
Output Sound Info(string)
Process

.

Sound Interfacedf| MEE 42| S0 £AS S QAKX Of Cf3t H=S Mt HEE 4
2| 2= Good Morning/ Night/ Thank you M|7}X| Z &7} QULC}.
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Process Specification

PSpec2.1 Left motor Interface

Stereotype Synchronous Function
Input Trigger
Output Left Motor Info(int, int, int)
Process

Left Motor Wheel & (8t3F, AL E, A|ZH SO 2 SHC}

PSpec2.2 Right motor Interface

Stereotype Synchronous Function
Input Trigger
Output Right Motor Info(int, int, int)
Process
Right Motor Wheel & (RtgF, AL E, A7 SQF 2SSO

Konkuk University



Process Specification

Stereotype Synchronous Function
Input Break(bool)
Output Break Info
Process

Motor2 £ E Enable/Disable M & &£ B0} A= SIC}H EnableO|™ BreakE 41, DisableO|H™
Break& ZELC}.

PSpec2.4 Display Interface

Stereotype Synchronous Function
Input Trigger
Output Display Info
Process

Trigger O|HI E7} 2t M A| =S |0 Display2 2 E 22 HEE E3l0] Sleeping 52 WorkingS
st
Konkuk University



Process Specification

Stereotype Asynchronous Function
Input Trigger
Output Sound_Info
Process

Sound2HE 22 M E E310] “Thank you", “Night” £2"Good Morning"g &

rot

=y
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Structured Design
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A : Asynchronous
P : Periodic
C : Control
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AE AT (3 2E Fo

| —=

R EETE EEE -

Task 1 Touch Sensor Interface 1.1 Asynchronous Touch
Task 2 Light Sensor Interface 1.2 Periodic Light
Task 3 Ultra Sensor Interface 1.3 Periodic Ultra
Task 4 Sound Sensor Interface 1.4 Periodic Sound
Task 5 Control 1.5.1 Control Controller
Left Motor 1.5.2 HoHErRE
Right Motor 1.5.3 HoHErXE
Break 1.5.4 Mol =
Display 1.5.5 HosEE
Sound 1.5.6 Holsd ke
Task 6 Left Motor Interface 2.1 Periodic Left Motor
Task 7 Right Motor Interface 2.2 Periodic Right Motor
Task 8 Break Interface 2.3 Asynchronous Break
Task 9 Display Interface 2.4 Asynchronous Monitor
Task 10 Speaker Interface 2.5 Asynchronous Speaker
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Application
Controller

Input Interface
Right

Output Interface
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—
2= 7§§P-|
I S T T

DEe Input Interface=2| Zt= 2O} Motor, Speaker, MonitorE X 0 &t

=
QIE If| O] & RS -Z20H LA HH

oo o osy |

=718 QIE0| = Touch Sensor2 £ EHO| YHZ AZEQ 00 M AtEZ =
2 Ha|st
OlEH ol A GET_TOUCH() — Touch MM 9| 23S (bool)D_touchZ Bt2lsh= Sh
T T T — T —T—
BEME QIE 0| U= Light SensorZ F£EO| UHZ AZEQ OO0 M AtEEZ == /U
E )t-| E|o|-
Ol o] A GET_LIGHT() — Light MIA Q| =2 (int)D_light 2 Btatsl= S

E““

DE e QIE 0| = Ultra SensorZ 2 EHO| HZ AT EQ 00 A AR = U=
£ Na|gt

Ol E{ M| 0| A GET_ULTRA()- Ultrasonic MA{Q| @242 (bool)D_ultraZ HIStst= Sk
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K= g9

=D | 104 | @FY | Sound
2= Q&0 U&= Sound Sensor2 £E 2| YHZ AZELI0{0 M ALEE = U
2 Ha|st
OlE{m| O] A GET_SOUND() — Sound Mo 2l&4-Z (int)D_sound 2 H=zlsl= et
2E e AT EQOOA HE|=l =27+ 0| 83| Left Motor7} &S 2 ol 2 K
=
QlE{ M| O] A SET_LEFT(int, intint) - B2 E7} &S = UA St= &=+

BEe  AZEOHAM M2|E £=HeE 0|88 Right Motor7t S&gh = QI X

X 2| &t
OIE{H 0| A SET_RIGHT(int,intint) - Q2ZDE|7} SXIE & YA 8t 4
__ =#p | o003 | =2E® | Bek
e 2ZEQOOM Me2lEl ==5EtS 0|83l Break Motor/t &g 4= UAES
I—| Elol-

SIE T O] & SET_BREAK(intint) - M52 E{7} SEE 4 QA 8l= et
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RENa AZEQO0M NE|E Z2HEUE 0|83 2/F ELHE &g = UAEE
Melg
QI I O] & SET_DISPLAY(int) - 2L|E 7} SZ o= YA St= 2=
oo | on | ese
2=742 AZEQOON Ne|El EHEZ 0|88l F ALHE s = U=
Melg

ClE I O] & SET_SOUND(int) - AL 7} S&tSt 4= QA st &t
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Structured Charts — Transform Analysis

Left
Motor Left Motor Info >

Interface
2.1

Mator Info

Touch Sensor Input e

o Em———— Sensor
Interface
Right
Motor
Interface
2.2

11 N Motor Info

Light Sensor Input Light
Sensor
Interface

12

Controller Break Break Info

151

Interface

2.3

Ultra
Sensor
Interfac (e Display

e

13

Display Info
Display >

Interface
24

Sound Sensor Input Sound
Sensor

”¢7 Interfac Speaker Speaker
- Tick e Interface >
— 25
Afferent Flow Central Transformation
(Input) (Control) Efferent Flow
(Output)
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Structured Charts - (Basic)

Controller

D_touch

._’ : D_Iight

D_ultra D_sound
o— Oo—

?D_MI %_break %_display ?D_speaker
\ 4 A 4 A 4 A 4
| SET_RIGHT() I | SET_BREAK() I ISET_DISPLAY()I I SET_SOUND() I

%_MI
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Structured Charts(Advanced)

Main

Controller

X

N
(o
O\jf’
0/

( : A\ N

B O\ e
D_MI p M X

IGET_TOUCH()I | GET_LIGHT() I | GET_ULTRA() |

| GET_SOUND() |

| SET_SOUND() I

| SET_LEFT() | ISET_RIGHT() | ISET_BREAK()I ISET_DISPLAY()I
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GO 82

- - u

D_touch HXAMAS AHAEEE 77 H=e bool
D_light 2O EMAMO| UHAPEHE 717l H= Int( 0 ~ 100)
D_ultra SECAYMAMO| UHENEE JHAl H bool
D_sound AMSEMAMO| UHA™MEE JHR He Int (0 ~ 100)
D_MI =2 digk A7t HEE 7+ B Int(0~100), int

(0~100), int(0~100)

D_break Bho|a Z7|/E7|et £5Ho| HEE TRl HE bool, int(0~100)
D_display DUEO E2E HEE J7 #H4 Int(0~1)
D_sound QEAIHE EHE HEE T3 Hy Int(0~2)



