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System Context Diagram

Front Sensor Input Direction

Left Sensor Input

Right Sensor Input A

Dust Sensor Input

Control

Cleaner




SCD - Event List

Front Sensor Input

Left Sensor Input
Right Sensor Input

Dust Sensor Input
Direction

Clean

Tick

Detects obstacles in front of the RVC

Detects obstacles in the left side of the RVC periodically
Detects obstacles in the right side of the RVC periodically
Detects dust on the floor periodically

Direction commands to the motor
(go forward / turn left with an angle / turn right with an angle)

Turn off / Turn on / Power-Up
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DFD Level O

Front Sensor Front Sensor Input

Direction Motor
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Inpu RVC

Control

Right Sensor Right Senso 0

Input

Clean

Cleaner

Dust Sensor Dust Sensor Input Tick

Digital Clock




DFD Level O - Information

Input/ . .. Format /

Front Sensor
Input

Left Sensor
Input

Right Sensor
Input

Dust Sensor
Input

Direction

Clean

Detects obstacles in front of the RVC

Detects obstacles in the left side of the RVC periodically

Detects obstacles in the right side of the RVC periodically

Detects dust on the floor periodically

Direction commands to the motor
(go forward / turn left with an angle / turn right with an

Turn on / Turn off / Power-Up

True , False /
Interrupt

True , False /
Periodic

True , False /
Periodic

True , False /
Periodic

Forward , Left,
Right , Stop

On, Off, Up
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DFD Level 1
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DFD Level 2.1

” Front = Front Obstacle

Front Sensor Input
put Sensor
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Interface
1.1
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Interface
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o
DFD Level 2.1 - Information

o T i o

Front Obstacle Front Sensor0f| A L} Q= data. Q0| RO 20| QI=X|2| 0 & True , False
Left Obstacle  Left Sensor0f|A{ LtQ= data. 21Z0f ZOjS0| Y=X|O| o & True , False

Right Obstacle Right Sensor0f|A] Lt2 & data. @ 2Z0f| HOiE20| UE=X|Q| Of&  True, False

Dust Existence  Dust SensorOf| Al Lt & data. 3 |X|0f| HX|7t Q=X O True, False
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DFD Level 2.2

Motor Direction

Motor Interface
Command 29
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Main
Control
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DFD Level 2.2 - Information

T T

Motor
Command

Cleaner
Command

Main Control0f| A L2} Motor0| MEHE|= data.

Main ControlOf| A L}2} Cleanerd| MEE| = data.

Move Forward,
Turn Left,
Turn Right

Turn on,
Turn off,
Power-Up
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DFD Level 3.2
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& DfD Level 3 - Information

o | oo o

Eé?a?%?m?le Controller0f| EL{X|& data. 0fl Zoj20| QEXO| 012, True, False
t O(?at;iséis'e Controller0]| #LjX| & data. &1 Z0] ZOIE0| YEX|Q| 0. True, False
EO(CC;E[)iSOtr?)de Controller0f| EL{X|= data. 2 EZF0]| &OHZ0| U=X[2| O{F. True, False
EDXI(S?[glitCe) Controllerd] EL{X|= data. HX[7} QE=X[2] O 2. True , False



DFD Level 4

/ Enable “Move Forward”, Cleaner Command(on)

Tick [!F && D]

/ Enable “Move Forward”,
Enable “Power Up”,
Cleane~eommand(On)

\ 4

Tick [F && IL]

Move
Tick [!F && D]

Power Up

Forward

/ Disable “Move Forward”

Cleaner Command(Off
Trigger “Turn Left”

Tick [IF]
/ Enabl ove Forward”,
r Command(On)

N

Tick [IF]
/ Enable “Mov

Cleaner CommandQOn)

/ Enable “Move Forward”,
Disable “Power Up”,
Cleaner Command(On)

Tick [F && IR]
/ Disable “Move Forward”,

Cleaner Command(Off)
Trigger “Turn Right”

orward”,

Tick[F && L && R]

/ Disable “Move Forward”,

Turn Right

Cleaner Command(Off)
Tick [!R]

Y

Tick [F]

/ Disable “Move Forward”,
Cleaner Command(Off)
Trigger “Turn Left”

/ Trigger “Turn Right”

Stop

Tick [F]

/ Disable “Move Forward”,
Disable “Power Up”,
Cleaner Command(Off)
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Process Specification(0)

1.1

Front Sensor Interface

Reference No.

Front Sensor Input

Front Obstacle

Front Sensor Of| A k2 Front Sensor Input H|O|E{£ Front Obstacledf| X

Process Description iy ey NI e/ A N T

1.2

Left Sensor Interface

Reference No.

Left Sensor Input, Tick

Left Obstacle

Left Sensor Of| A] BF2 Left Sensor Input H|O|E{ & Left Obstacle0f X% 3|

A CEE R LUl o) s ket Tick AlS7F 242 I K2/ 8HE 242 True, False2 72 =T}



Process Specification(1)
13

Right Sensor Interface

m Right Sensor Input, Tick

Right Obstacle

Right Sensor O A] 2t2 Right Sensor Input H|0|E{ £ Right Obstacle0f| X
el b G ol (o) &SH0] LY 2 HEE Tick 4127t 2H2 If X 2|5tH L2 True, False2 & &
C}.

Dust Sensor Interface

m Dust Sensor Input, Tick

Dust Existence

Dust Sensor Of| A] 2F2 Dust Sensor Input 4| O|E{ & Dust Existencedf| X
ol e To (o8 HOE0] L EHTE Tick M2 7p 22 Uf X2[5H gH2 True, False2 & &



Process Specification(2)

1.5

Determine Obstacle Location

Reference No.

Front Obstacle, Left Obstacle, Right Obstacle

F LR

Input G|O|E{E Controller7t At2% =2|ZfC 2 HSI EL=Ct 42
True, False2 F1& =IC}.

Process Description

1.6

Determine Dust Location

Reference No.

Dust Existence

O

Input O|O|E{ £ Controller7} AtE% =2|4tC 2 H2IS5I0| ELfFLCE 42

Process Description [y e, False2 & =T},
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Process Specification(3)

Reference No. 211

Controller

FLRD
Enable, Disable, Trigger

Jiela-S3 S e oo i Input G|O|E{ & 0| 838}0] 4=3Et Process0f HR st O|HIES Al A|ZICt.

Reference No. 212

Move Forward

Enable, Disable

Motor Command, Cleaner Command

Input Of [t2} Motor@} Cleanerd] s X 2| HO|E{ & ELHCt Enable
el (o) Input [} Motor= Go ForwardS , Cleaner= Ong $tCt. Disable Input



Process Specification(4)

2.1.3
Turn Left

Reference No.

Trigger, Tick

Motor Command

Input Of [Ch2} Motor0f| sliE 2| G|O|EHE E Lt Trigger Input [
Motor= Turn LeftS StLC}.

Process Description

2.14
Turn Right

Reference No.

Trigger, Tick

Motor Command

Input Of CCt2} Motor0f siE X 2| H|O|EE EHCE Trigger Input! [
Motor= Turn RightZ StLC}.

Process Description



Process Specification(5)

2.15
Power Up

Reference No.

Enable, Disable

Cleaner Command

Input Of t2} Cleanerd] s & X 2| H|O|E{E ELHC} Enable Input! [f

Process Description [ eaner= Power Up2 3IC}.

2.2

Motor Interface

Reference No.

Motor Command

Direction

Input O 2} Motor7t =lat &S X 2|3tCt HE2|5t= Y2 Forward

Process Description Left , Right , StopO| QIL}.
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2.3

Cleaner Interface

Cleaner Command

Clean

Input Of [t2} Cleaner?t =gt A8 X 2|3tCt H2|5t= & On, Off,
Power-UpO| UL}




Data Dictionary (0)

Cowatme | omtpion | o

Front Sensor
Input

Left Sensor
Input

Right Sensor
Input

Dust Sensor
Input

Direction

Clean

Detects obstacles in front of the RVC

Detects obstacles in the left side of the RVC periodically

Detects obstacles in the right side of the RVC periodically

Detects dust on the floor periodically

Direction commands to the motor
(go forward / turn left with an angle / turn right with an angle)

Turn on / Turn off / Power-Up

True , False /
Interrupt

True , False /
Periodic

True , False /
Periodic

True , False /
Periodic

Forward , Left,
Right , Stop

On, Off , Up



Data Dictionary (1)

Covatme | owtpion | o

Front Obstacle
Left Obstacle
Right Obstacle

Dust Existence

Motor
Command

Cleaner
Command

Front SensorOj| A| Lt 2= data. 20| 2O =0| Y =X|Q| 0 &£
Left SensorOf| M Lt 2= data. 21Z0f H0f=0| JU=X[2] O{&
Right Sensor0j| | L} 2 = data. R EZ0f ZO=0| Y=X|2 (&

Dust SensorOf| Al L2+ data. & 2|X|0f| HX|7} J=X[2] O{ £

Main Control0f| A L2} Motor0| MEHE|= data.

Main Control0f|A{ L}2} Cleaner0f MEHE| = data.

True , False
True , False
True , False

True , False

Move Forward,
Turn Left,
Turn Right

Turn on,
Turn off,
Power-Up



I
&y  Data Dictionary (2)

Cowatme | omtpion | o

Eé?a?f;%:le Controllert] & LX|& data. 0] FOIZO| UEXIO| I True, False
t O(?ak;iséis'e Controller0f HLjX|: data. 21Z0| FO4Z0| U=X|0| off.  True, False
EO(CC;E[)iSOtr?)de Controller0f| EL{X|= data. 2 EZF0]| &OHZ0| U=X[2| O{F. True, False
EDXI(S?[glitCe) Controllerd] EL{X|= data. HX[7} QE=X[2] O 2. True , False



