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Refinements




OOA SSD-01

Power On

* Motor, Cleaner, Sensor =7}

«system» «actuator» «actuator» «actuator»
:System Motor Cleaner Sensor
User \ ) | | |
| power0On() | | | :
| > motorInit() | |
I )I | I
| success/fail | | |
| S | | |
| cleanerInit() | | |
| : i > | |
| success/fail | | |
| sensorInit() | | |
| : | i =
| success/fail | | |
l I e e
| | |
| | |
| | :
I I
i I |
. |
UC-05 Perform Cleaning AIZF 1 |
| |
L foamammaa-

Ofl=f A X[} &Hl S=




OOA SSD-02

Power Off

* Motor, Cleaner =7t

«actuator»
Cleaner

>

«system» «actuator»

User | :System | Motor
| | |
. powerOff() | |
| P |
| |
| 0 |
| stop |
| >
| |
: stopCleaning (),
: display("0ff") |
|




OOA SSD-03

Avoid
Obstacles

* onObstacleDetected £ &t~

EHE

«sensor»

Obstacle
Sensor

onObstacleDetected(front, left,

I
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I
1

«system» «actuator» «actuator»
:System Motor Cleaner
i i |
right) | |

) | | I
I I

stop() | |

> |

I I

stopCleaning() | |

>

o

[I-ll:ll'+ é X0

turnRight ()

moveBackward()

X2 O|ZEX| A|THK| X

turnLeft()

12 2= 2t

il

alt /[’.‘_QOII'.’_IQOH%:[fr'ont-T 'Left-I= right=F]]
H% [front=T, 'l.eftI-F right=T]]

[Mub+Zt= 22 [front=T, left=T, right=F]]

[MUb+ 5+ D ol 2 [ﬁr'ont T, left= T|, right=T1]]

moveForward()

startCleaning()

>

>




OO0A SSD-04

Adjust
Suction Power

* onObstacleDetected, onDustDetected =

ot
=

3

«actuator»
Cleaner

powerUp()

«sensory
Dust «system»
Sensor :System
I I
' onDustDetected(true)
I ) |
I
I
I
3x %EI

'lonDustDetected(status)

>

>

alt / [®Xl 0|24l [status
powerNormal( )>I

Power-Up &X|
3% E}O|H ZHA[Z}

= false]]




loop / [EA4#3]

OOA SSD_O5 «Sensor» «Sensor»
«system» «actuator» «actuator» Obstacle Dust
u 0 :System Motor Cleaner Sensor Sensor
ser | | J |
Perform Cleanin i
UC-010i| 2|3| trigger % : : :
moveForward (). . : :
_ >| I |
* onObstacleDetected, onDustDetected = gf+38 HE startCleaning () . ;

|
[
|
|
|
|
: i
| |
| alt / |
[ [
|
|
|
|
[
|
|
|

[
[
[
[
[
[
[
[
[
[
I I
| [
| [
[ZH0HE 2] | | | |
onObstacleDetected(front, 'left, right) |
< | | | [
[ | | [
| | [
UC-03 Avoid Obstacle &3 % | | |
[ | | [
| frrmm e p R RREELEEELEED (REEELEEEEEEEEEEEEEEED fmmmem e (REEELEEEEEE
| [MHX] ZX(] ! ! ! |
: <onDustDetected(tr‘ue) : : :
[ [ | | [
[ | [
| UC-04 Adjust Suction Power 4=t % | |
| — N A R — R— —
| [II'OH% + .i-_lxl %AI ’:.*xl] | | | |
| (onObstacleDetelected(front, left, right:) |
[ [ | | [
: (onDustDetected(true) : : :
[ [ | | [
: UC-03 oM 28 | : :
I 50| 22 5 HX| ArEHol| k2t UC-04 43 I I
N S L
| [[oie g I I I I
I R R I l :
I ! ' ! '
| | | | |
[ || [ | | [
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System Operations

System Operations

power0On()

power0ff()

onObstacleDetected(front: bool, left: bool, right: bool)
onDustDetected(detected: bool)

+ + + +




Domain Model
Diagram

Front Sensor

detected: Boolean

Left Sensor

detected: Boolean

MovementManager

CleanerManager

Timer
1
reads
has
Cleaner 1 1 | |
' RVCController 1 reads
owerlLevel: PowerlLevel controls 1
P , 1 |
currentState: RVCState
1| movementMgr : MovementManager 1 |
| : : reads
Motor controls cleaningMgr : CleaningManager 1 |
1
| 1 1
direction: Direction delegates movement delegates cleaning —|
1 1 reads

Right Sensor

detected: Boolean

<<Enumeration>> <<Enumeration>> <<Enumeration>>
RVCState PowerlLevel Direction
OFF OFF FORWARD
INITIALIZING NORMAL BACKWARD
CLEANING POWER UP RIGHT
AVOIDING LEFT
ERROR STOP

Dust Sensor

detected: Boolean
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MovementManager

ISensorSubject

+attach(obs: ISensorObserver) : void
+detach(obs: ISensorObserver) : void
+notify() : void

A

ObstacleSensorSubject

-sensor : IObstacleSensor
-observers : List<ISensorObserver>
-pollingTimer : Timer

-uselnterrupt : bool

+attach(obs: ISensorObserver) : void
+detach(obs: ISensorObserver) : void
+notify() : void

DustSensorSubject

-sensor : IDustSensor
-observers : List<ISensorObserver>
-pollingTimer : Timer

+attach(obs: ISensorObserver) : void
+detach(obs: ISensorObserver) : void
+notify() : void

-motor : IMotor
-avoidStrategy : IAvoidStrategy

+moveForward() : void

+moveBackward() : void

+turn(d: Direction) : void

+stop() : void

+executeAvoidance(front: bool, left: bool, right: bool) : void

uses|

/

IMotor

+initialize() : bool
+move(d: Direction) : void

Direction <

FORWARD
BACKWARD
LEFT
RIGHT
STOP

InitializingState

-retryCount : int =0
-MAX_RETRY :int=3

+onEnter(ctx: RVCController) : void

+onExit(ctx: RVCController) : void

+handleObstacle(ctx: RVCController, front: bool, left: bool, right: bool) : void
+handleDust(ctx: RVCController, detected: bool) : void
+handlePowerOff(ctx: RVCController) : void

CleaningState

+onEnter(ctx: RVCController) : void

+onExit(ctx: RVCController) : void

+handleObstacle(ctx: RVCController, front: bool, left: bool, right: bool) : void
+handleDust(ctx: RVCController, detected: bool) : void
+handlePowerOff(ctx: RVCController) : void

ErrorState

+onEnter(ctx: RVCController) : void
+onExit(ctx: RVCController) : void

+poll() : void +poll() : void
+onInterrupt() : void A *
' . 1 1
11 notifies notifies
P reads
IObstacleSensor D \ /
ISensorObserver IDustSensor
+initialize() : bool redds >
+isFrontDetected() : bool +onObstacleDetected(front: bool, left: bool, right: bool) : void +initialize() : bool
+isLeftDetected() : bool +onDustDetected(detected: bool) : void +isDustDetected() : bool
+isRightDetected() : bool A
| 1
s ®
RVCController
-currentState : IRVCState queries
-movementMgr : MovementManager
-cleaningMgr : CleaningManager
-obstacleSub : ObstacleSensorSubject IRVCState
-dustSub : DustSensorSubject ‘1 currentState 1
1 CroeE ) e +onEnter(ctx: RVCController) : void
— +power0ff() : void +onExit(ctx: RVCController) : void
+gn0bstaclebetected(front' beolISteibooNightiboslEvoid +handleObstacle(ctx: RVCController, front: bool, left: bool, right: bool) : void
+onDustDetected(detected: booI’) . vc;id o (g : +handleDust(ctx: RVCController, detected: bool) : void
' L +handlePowerOff(ctx: RVCController) : void
. . +setState(state: IRVCState) : void
pollingTimer +getMovementManager() : MovementManager A m
+getCleaningManager() : CleaningManager
+getObstacleSensorSubject() : ObstacleSensorSubject | i
+getDustSensorSubject() : DustSensorSubject | I
' 1
1 1! ! 01
lingTi : I
CleaningManager poliingfimer I
1 |
-cleaner : ICleaner : I
-powerLevel : PowerlLevel OffState
IAvoidStrategy -dustSub : DustSensorSubject h
-dustTimer : Timer +onEnter(ctx: RVCController) : void 1
-POWER_UP_DURATION : int = 3 it(ctx: Vo |
useg +decideDirection(front: bool, left: bool, right: bool) : Direction +onExit(ctx: RVCCon’Froller) e . i . L I
+needsReverse(front: bool, left: bool, right: bool) : bool +startCleaning() : void +handleObstacle(ctx: RVCController, front: bool, left: bool, right: bool) : void | 1)
! ! sl ) ¢ et +handleDust(ctx: RVCController, detected: bool) : void 0
P 'g , +handlePowerOff(ctx: RVCController) : void
+powerUp() : void ]
+handleDustDetected(detected: bool) : void ]
I +getPowerlLevel() : PowerlLevel H— - T
| | I
I 1 [ J
I dustT|m;|ar |
| uses| l
| Timer I I
1 I I
| -duration : int v . II
L -isRunning : bool Y o Lovel AvoidingState II
DefaultAvoidStrategy -startTime : Iong. ICleaner owerLeve -
-callback : function OFF +onEnter(ctx: RVCController) : void I
S ) . ) o +onExit(ctx: RVCController) : void !
+decideDirection(front: bool, left: bool, right: bool) : Direction +start() : void +initialize() : bool NORMAL ) . . o L
+needsReverse(front: bool, left: bool, right: bool) : bool +stop() : void +setPower(level: Powerlevel) : void POWER_UP +handIeObstacIe.(ctx. L Cemiral e, front: el I.eft._bool, right: bool) : void
i : i) ol +handleDust(ctx: RVCController, detected: bool) : void

EEIEE S
Mgk LEFT

Futezt > RIGHT
M4tz - BWD - LEFT

+isExpired() : bool
+isRunning() : bool

+setCallback(cb: function) : void

+handlePowerOff(ctx: RVCController) : void

+handleObstacle(ctx: RVCController, front: bool, left: bool, right: bool) : void
+handleDust(ctx: RVCController, detected: bool) : void
+handlePowerOff(ctx: RVCController) : void




Class Diagram — State Pattern

RVCController

-currentState : IRVCState

+powerOn() : void

+powerOff() : void
+onObstacleDetected(front: bool, left: b
+onDustDetected(detected: bool) : void
+setState(state: IRVCState) : void

ool, right: bool) : void

1 W currentState
1

IRVCState

+onEnter(ctx: RVCController) : void

- = ‘l> +onExit(ctx: RVCController) : void

+handleObstacle(ctx: RVCController, front: bool, left: bool, right: bool) : void
+handleDust(ctx: RVCController, detected: bool) : void
+handlePowerOff(ctx: RVCController) : void <]- -

RVCController.onObstacleDetected()=

currentState.handleObstacle(this, ...)
2O H2f CFE 2| BESotrt.

—
=
=

=3

=
=.

A

A A

OffState

InitializingState

+onEnter(ctx: RVCController) : void
+onExit(ctx: RVCController) : void
+handleObstacle(...) : void
+handleDust(...) : void
+handlePowerOff(...) : void

-retryCount :int=0
-MAX_RETRY :int=3

CleaningState

+onEnter(ctx: RVCController) : void

+onEnter(ctx: RVCController) : void
+onExit(ctx: RVCController) : void
+handleObstacle(...) : void
+handleDust(...) : void
+handlePowerOff(...) : void

+onExit(ctx: RVCController) : void

+handleDust(...) : void
+handlePowerOff(...) : void

AvoidingState

I
I
I
I
I
I
| +handleObstacle(...) : void
I
I
I
I
I

handleObstacle = FA|

ErrorState

handleObstacle = AvoidingState F0|

handleDust - £A|
handlePowerOff > FA|

+onEnter(ctx: RVCController) : void
+onExit(ctx: RVCController) : void
+handleObstacle(...) : void
+handleDust(...) : void
+handlePowerOff(...) : void

handleDust = It &
handlePowerOff = OffState MO|

handleObstacle = FA| (0]|0] 3|T| &)
handleDust - £A| (3| M)
handlePowerOff = OffState ®O|

+onEnter(ctx: RVCController) : void
+onExit(ctx: RVCController) : void
+handleObstacle(...) : void
+handleDust(...) : void

+handlePowerOff(...) : void

13



Class Diagram — Observer Pattern

ISensorSubject

AIX = Subject?t ¢lE - Hst 24X -

+attach(obs: ISensorObserver) : void notify() - RVCController.onObstacleDetected()
+detach(obs: ISensorObserver) : void L= onDustDetected() 2=

+notify() : void <]

ObstacleSensorSubject [ — — — — — — — — " , L
DustSensorSubject

-sensor : IObstacleSensor

-observers : List<ISensorObserver> ~ -sensor : IDustSensor

-pollingTimer : Timer Front Sensor: QLIEHEE — onlnterrupt() -observers : List<ISensorObserver> 2]
-uselnterrupt : bool , . =g -pollingTimer : Timer Dust Sensor: 23 - poll()

-~ 7| Left/Right Sensor: =2 = poll( "~ 7 ®IX| 2%l Al notify() - Observeroi| 22!

+attach(obs: ISensorObserver) : void 2 H3t Al notify() - Observer0f| &2 +attach(obs: ISensorObserver) : void = e ==
+detach(obs: ISensorObserver) : void +detach(obs: ISensorObserver) : void

+notify() : void +notify() : void

+poll() : void notifies +poll() : void

+onInterrupt() : void "l )

q (Jlt pollingTjmer 1 lpollingTimer | q
reads ndtifies 1 1 reads
IObstacleSensor ; Y Y \ Ulirmzs ,Y
ISensorObserver —duration : int IDustSensor

+initialize() : bool -isRunning : bool

+isFrontDetected() : bool +onObstacleDetected(front: bool, left: bool, right: bool) : void P - +initialize() : bool

+isLeftDetected() : bool +onDustDetected(detected: bool) : void vl :void +isDustDetected() : bool

\ +isRightDetected() : bool ) A EeEd(() & o
I
I
RVCController
1 1
le

+onObstacleDetected(front: bool, left: bool, right: bool) : void
+onDustDetected(detected: bool) : void

&




Class Diagram — Others

RVCController

+getMovementManager() : MovementManager
+getCleaningManager() : CleaningManager

1 1
1
1 CleaningManager
-dustSub : DustSensorSubject
-motor : IMotor -powerlevel : PowerlLevel _
-avoidStrategy : IAvoidStrategy -dustTimer : Timer DustSensorSubject IAvoidStrategy
uses : -POWER_UP_DURATION :int= 3 N
+moveForward() : void ueries +decideDirection(front: bool, left: bool, right: bool) : Direction
+moveBackward() : void +CleaningManager(cleaner: ICleaner, dustSub: DustSensorSubject) +poll() : void L v ! g. ) o
+turn(d: Direction) : void S e gl S vele +needsReverse(front: bool, left: bool, right: bool) : bool
+stop() : void +stopCleaning() : void A
+executeAvoidance(front: bool, left: bool, right: bool) : void +powerUp() : void
. T +handleDustDetected(detected: bool) : void - I
| | +getPowerlLevel() : PowerlLevel | I
| | ' ¢ ! |
| | | uses 1 |
| | | uses L 1 |
| | | dust|imer, _— |
1 I 1 I
v . N . AN Y v -duration : int :
MovementManager.executeAvoidance(): | | CleaningManager.handleDustDetected(): PowerLevel isRunting - bool :
e 1. StrategyOf| 2taF E O ) 1|1, I(?Ieaner.setPE)wer(POWER_UP) ICleaner g erllTamek  Tumeifen Lefaultavoldotrategy
— 2. needsReverse() = trueH &%l I | 2. Timer A&} (3X) — _ —— - —
+initialize() : bool 3. decideDirection() > 3| dtsF AX I 3. Ti SuioZ x&kol +initialize() : bool NORMAL +start() : void +decideDirection(front: bool, left: bool, right: bool) : Direction
+move(d: Direction) : void - deciaebirection - oo =o | - IMer === = +setPower(level: PowerLevel) : void POWER_UP +stop() : void +needsReverse(front: bool, left: bool, right: bool) : bool
4. IMotor.move() 2 A 4. HX| O™ setPower(NORMAL) +reset() : void . -
| +isExpired() : bool I [
I +setCallback(cb: function) : void | |
| | |
| | |
| ! |
I Direction €<--—-"—-"—-"—-"~-"~"~"~" "= ="~~~ —=— ="~~~ — - - - - - === === === == - 1
| H oMAQl XIE
| FORWARD ilgm—.— Al HEA
o __o__ »| BACKWARD ST > LEFT
LEFT Mub+ Xt > RIGHT
STOP HMut+ZH+e 2 - BWD — LEFT
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SD-01 — Success




Cleaner
8

54
u

Dust
Sensor
>

Obstacle
Sensor
>

Initialize

Initialize

|
:
> 1

- - - - - - - - - - (- (- - - - - - V- - - - - - 4 - - - - - - - —_ - - - - - = = - == - - - - —_ = = = -4

initialize()
initialize()
initialize()
initialize()

false
false
false

(--------------------------- e

false
retryCount++

{:InitializingState } | :ErrorState } {obsSensor:IObstaCIeSensor | |dustSensor:IDustSensor I | motor:IMotor | ‘cleaner:ICIeaner }

>
loop [retryCount < 3]
AT
|
|
|
|
|
|
|

setState(ErrorState)

setState(InitializingState)
onEnter(ctx)

onEnter(ctx)

<

I
I
L

>
display(“Errorf Init Failed")

powerOn()

SD-01 — Fall

7N {:RVCControIIer |
User
|
|
<€




SD-02 — CleaningState

User

:RVCController |

owerOff !
P 0 o

User

‘ :CleaningState I {:OffState | {:ObstacleSensorSubject | ‘ :DustSensorSubject | | :MovementManagerl | :CleaningManager | ‘ motor:IMotor} | cleaner:ICleaner

|

I

|

|

I
—

handlePowerOff(ctx)

< getCleaningManager()

stopCleaning()

getMovementManager()

< setState(OffState)

detach(this)

detach(this)

>

onEnter(ctx)

display("Off")

:RVCController |

>

move(STOP)

|
|
|
|
|
|
|
|
|
|
|
|
|
:
setPower(OFF) :
|
|
|
|
|
|
|
|
|
|
|
|
I
|

>
HStop

>
HPower Off

Motor

Cleaner

‘ :CleaningState | {:OﬁState | {:ObstaCIeSensorSubject | ‘ :DustSensorSubject | | :MovementManagerJ | :CleaningManager | ‘ motor:IMotor} | cleaner:ICleaner

>

Moior

>
|
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
I
|

Cleaner
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SD-02 — AvoidingState

User

User

:RVCController }

:AvoidingState } {:OﬁState | (:ObstacleSensorSubject | | :DustSensorSubject | ‘ :MovementManager] ‘ :CleaningManager | {motor:IMotor | ‘ cleaner:ICleaner

:RVCController I :AvoidingState | | :OffState | :ObstacleSensorSubject | | :DustSensorSubject | ‘ :MovementManager ‘ :CleaningManager | motor:IMotor | ‘ cleaner:ICleaner Motor Cleaner
| | | | | | | | | | |
powerOff() ! | ! ! | | | | | | |
> I | | | I I I I I I
handlePowerOff(ctx) B | | | | | | | | |
| | | | | | | | |
getMovementManager() ! ! ! | | | | | |
| | | | | | | | |
| | | | | | | | |
MM | | | ! | ! ! ! |
"""""""""""""""""""" > I I I | [ [ | [ |
stop() : : : : : : : : :
| . . | I I | |
[ [ [ move(STOP) | > | | | |
| I | : I I I
| | | | Stop | ): |
| | | I T T I
getCleaningManager() : : : : : : : | :
< | | | | | | | | |
CM | | | | I | | | |
-------------------------------------- > I | I I I I I : :
stopCleaning() | | I I I I I I
| | | | | | | |
| | | | | | | |
setPower(OFF)
| | | I I >r I I
| | | : : HPower off | ):
| | | | I | | | |
setState(OffState) | | | | | | | | |
( | | | | | | | | | I
detach(this) | : ): | | | | | | |
| | | | | I | | | I
detach(this) : : : : : : : : : :
| | | >I | I | | | |
onEnter(ctx) : : : : : : : : : :
| >I | | | I | | | |
display("Off’) I | | | I I I I I I
| | | | | | I | | | |
Motor Cleaner

20



Cleqner
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

»:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Motor
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
:

>
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
>

>

fals

needsReverse(true,
LEFT
move(LEFT)

- - <=

false

turn(LEFT)

decideDirection(true, false, false)

>
>

‘ :MovementManager ‘ ‘ :CleaningManager ’ ‘ :DefaultAvoidStrategy ’ ‘ motor:IMotor ‘ cleaner:ICleaner ’

stopCleaning()

stop()

‘ :CleaningState ‘ ‘ :AvoidingState ’

getCleaningManager()
getMovementManager()
setState(AvoidingState)
getMovementManager()
setState(CleaningState)

MM

onEnter(ctx)

MM

handleObstacle(ctx, true, false, false)
CM
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‘ :RVCController ‘
>
- moveForward() + startCleaning()

CleaningState.onEnter(ctx)

| onObstacleDetected(true, false, false)
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| JPower Off

>
>

Stop
‘ |Bac kward

>
r‘
>

>
>

l :DefaultAvoidStrategy l [ motor:IMotor ] ‘ cleaner:ICleaner l

L setPower(OFF)

LEFT

- -~ - b

true

move(LEFT)

decideDirection(currentFront, currentLeft, currentRight)
turn(LEFT)

needsReverse(true, trde, true)

move(BACKWARD)

>
>

l :MovementManager ’ l :CIeaningManager]

executeAvoidance(true, true, true)

stopCleaning()

stop()

l :CleaningState ] 1 :AvoidingState I

]

getCleaningManager()
getMovementManager()
setState(AvoidingState)
getMovementManager()
setState(CleaningState)

onEnter(ctx)

C™M
MM

handleObstacle(ctx, true, true, true)

MM

<
<
<
<
<

>
>

:RVCController
- moveForward() + startCleaning()

CleaningState.onEnter(ctx)

onObstacleDetected(true, true, true)
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isFrontDetected()
isLeftDetected()

isRightDetected()
isRightDetected()

isLeftDetected()
isRightDetected()

true
true
true
leftStatus
1
1
rightStatus
currentFront
1
|
currentRight

|
|

L

|

|

L

L

|

|
T TT
|

[

<
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>
>
>

< O QIZEA| AHAI]
>
>
>

{ obsSensor:IObstacleSensor ] ‘ :ObstacleSensorSubject ]
[Z or

Front Detected?
Left Detected?

Right Detected?
Right Detected?
Front Detected?

|
|
Q

Left Detected?

u

leftStatus
Left Detected?

true
true

currentFront
currentLeft
currentRight

1 onInterrupt()
rightStatus

S — e S o) e R

loop

D0



Power Off

‘ :DefaultAvoidStrategy ’ ‘ motor:IMotor ‘ cleaner:ICleaner ’
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setPower(OFF)
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‘ :MovementManager ’ ‘ :CleaningManager ’

executeAvoidance(true, true, true)

stopCleaning()

stop()

‘ :CleaningState ’ ‘ :AvoidingState ’

getCleaningManager()

getMovementManager()
setState(AvoidingState)
getMovementManager()

MM

onEnter(ctx)

MM

CM

handleObstacle(ctx, true, true, true)
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<
<
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‘ :RVCController ’
>
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‘ :DefaultAvoidStrategy ’ ‘ motor:IMotor ‘ cleaner:ICleaner ’

‘ :MovementManager ’ ‘ :CleaningManager ’

‘ :CleaningState ’ ‘ :AvoidingState ’

getiviovementivianager\)

‘ :RVCController ’

obsSensor:I0bstacleSensor ’ ‘ :ObstacleSensorSubject ’
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‘ :CIeaningState} [ :ObstacleSensorSubject } [ :DustSensorSubject ’ ‘ :MovementManager ’ ‘ :CleaningManager ’ ‘ motor:IMotor ’ ‘ cleaner:ICleaner ’

‘ :RVCController ’
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