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Refinements
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OOA SSD-01


Power On
*  Motor, Cleaner, Sensor 추가    

«system»
:System

«actuator»
Motor

«actuator»
CleanerUser

powerOn()
motorInit()

success/fail

cleanerInit()

success/fail

sensorInit()

success/fail

alt [초기화 성공]

display("Ready")

UC-05 Perform Cleaning 시작

[초기화 3회 실패]
display("Error")

에러 메시지와 함께 종료

«actuator»
Sensor
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OOA SSD-02


Power Off
*  Motor, Cleaner 추가    

«system»
:System

«actuator»
MotorUser

powerOff()

stop()

display("Off")
stopCleaning()

«actuator»
Cleaner
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Obstacl
Sensor

detectObstacl
(front, left, right)

:System Motor Cleaner

stopotor()

stopCleaner()

alt [전방 장애물 [  ]]

Motor 진 지
Cleaner  지

[전방+좌측 장애물 [  ]]

우측  명

[전방+좌측+우측 모두 장애물 [  ]]

장애물 미감지 시까지 후진
후 좌측  기본 우선순위

좌측  명 Motor 진 
Cleaner  

OOA SSD-03


Avoid

Obstacles
*  onObstacleDetected 로 함수명 변경

«sensor» «system»
:System

onObstacleDetected(front, left, right)

stop()

stopCleaning()

alt [전방에만 장애물 [front=T, left=F, right=F]]
[전방+우측 장애물 [front=T, left=F, right=T]]

turnLeft()

[전방+좌측 장애물 [front=T, left=T, right=F]]
turnRight()

[전방+좌+우 모두 장애물 [front=T, left=T, right=T]]
moveBackward()

장애물 미감지 시까지 후진

turnLeft()

기본 우선순위: 좌측

moveForward()

startCleaning()

«actuator»
Motor

«actuator»
CleanerObstacle

Sensor

6



OOA SSD-04


Adjust

Suction Power
*  onObstacleDetected, onDustDetected 로 함수명 변경

«sensor»
«system»
:System

onDustDetected(true)

powerUp()

«actuator»
CleanerSensor

Dust

3초 경과

onDustDetected(status)

alt [먼지 미감지 [status = false]]

powerNormal()

[먼지 계속 감지 [status = true]]

Power-Up 유지
3초 타이머 재시작
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OOA SSD-05


Perform Cleaning
*  onObstacleDetected, onDustDetected 로 함수명 변경

«actuator»
Motor

«actuator»
Cleaner

«sensor» «sensor»
«system»
:SystemUser

UC-01에 의해 trigger

moveForward()

startCleaning()

loop [청소 수행 중]

alt
[장애물 감지]

onObstacleDetected(front, left, right)

UC-03 Avoid Obstacle 수행

[먼지 감지]
onDustDetected(true)

UC-04 Adjust Suction Power 수행

Obstacle
Sensor Sensor

Dust

[장애물 + 먼지 동시 감지]
onObstacleDetected(front, left, right)

onDustDetected(true)

UC-03 우선 수행
회피 완료 후 먼지 상태에 따라 UC-04 수행

[이벤트 없음]

직진 + 흡입 계속
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System Operations

System Operations

+ powerOn()

+ powerOff()

+ onObstacleDetected(front: bool, left: bool, right: bool)

+ onDustDetected(detected: bool)
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Domain Model

Diagram
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Class Diagram
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IObstacleSensor

+initialize() : bool
+isFrontDetected() : bool
+isLeftDetected() : bool
+isRightDetected() : bool

ISensorSubject

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

ObstacleSensorSubject
DustSensorSubject

-sensor : IObstacleSensor
-observers : List<ISensorObserver> -sensor : IDustSensor
-pollingTimer : Timer -observers : List<ISensorObserver>
-useInterrupt : bool -pollingTimer : Timer

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

1 1notifies11 notifies
reads

ISensorObserver
reads

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

1

RVCController

queries-currentState : IRVCState
-movementMgr : MovementManager
-cleaningMgr : CleaningManager
-obstacleSub : ObstacleSensorSubject

1 currentState-dustSub : DustSensorSubject

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

pollingTimer +getMovementManager() : MovementManager
+getCleaningManager() : CleaningManager
+getObstacleSensorSubject() : ObstacleSensorSubject
+getDustSensorSubject() : DustSensorSubject

1 1
1

CleaningManager

-cleaner : ICleaner
-powerLevel : PowerLevel
-dustSub : DustSensorSubject
-dustTimer : Timer
-POWER_UP_DURATION : int = 3

+startCleaning() : void
+stopCleaning() : void
+powerUp() : void
+handleDustDetected(detected: bool) : void
+getPowerLevel() : PowerLevel

uses
1 Timer

1
-duration : int
-isRunning : bool

PowerLevel-startTime : long ICleaner
-callback : function OFF

NORMAL+start() : void +initialize() : bool
POWER_UP+stop() : void +setPower(level: PowerLevel) : void

+reset() : void
+isExpired() : bool
+isRunning() : bool
+setCallback(cb: function) : void

AvoidingState

+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

IDustSensor

+initialize() : bool
+isDustDetected() : bool

1
IRVCState

+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

pollingTimer

OffState

+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

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

MovementManager

-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

1

uses

IAvoidStrategy

+decideDirection(front: bool, left: bool, right: bool) : Direction
+needsReverse(front: bool, left: bool, right: bool) : bool

DefaultAvoidStrategy

+decideDirection(front: bool, left: bool, right: bool) : Direction
+needsReverse(front: bool, left: bool, right: bool) : bool

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

dustTimer
1

1

ErrorState

+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

Direction

FORWARD
BACKWARD
LEFT
RIGHT
STOP

기본 우선순위: 좌측
전방만 → LEFT
전방+좌 → RIGHT
전방+좌+우 → BWD → LEFT
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Class Diagram -- State Pattern
RVCController

-currentState : IRVCState

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

1
currentState1

IRVCState

RVCController.onObstacleDetected()는
currentState.handleObstacle(this, ...)를 호출.
상태에 따라 다르게 반응한다.

+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

InitializingState
OffState CleaningState

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

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

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

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

AvoidingState ErrorState

handleObstacle → 무시
handleDust → 무시
handlePowerOff → 무시

handleObstacle → AvoidingState 전이
handleDust → 파워 업
handlePowerOff → OffState 전이

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

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

handleObstacle → 무시 (이미 회피 중)
handleDust → 무시 (회피 우선)
handlePowerOff → OffState 전이
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Class Diagram -- Observer Pattern
ISensorSubject

센서 → Subject가 읽음 → 변화 감지 →
notify() → RVCController.onObstacleDetected()
또는 onDustDetected() 호출

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

ObstacleSensorSubject
DustSensorSubject

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

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

Front Sensor: 인터럽트 → onInterrupt()
Left/Right Sensor: 폴링 → poll()
값 변화 시 notify() → Observer에 알림

Dust Sensor: 폴링 → poll()
먼지 감지 시 notify() → Observer에 알림

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

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

notifies

pollingTimer
1

1

1 pollingTimer
1

Timer

1
readsreads

IObstacleSensor

notifies1

ISensorObserver IDustSensor-duration : int
-isRunning : bool+initialize() : bool

+isFrontDetected() : bool
+isLeftDetected() : bool
+isRightDetected() : bool

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

+initialize() : bool
+isDustDetected() : bool+start() : void

+stop() : void
+isExpired() : bool

RVCController
1 1

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

14



Class Diagram -- Others
RVCController

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

1

1

1
1

CleaningManager

-cleaner : ICleaner
-dustSub : DustSensorSubject
-powerLevel : PowerLevel
-dustTimer : Timer
-POWER_UP_DURATION : int = 3

MovementManager

-motor : IMotor
-avoidStrategy : IAvoidStrategy IAvoidStrategyDustSensorSubjectuses
+moveForward() : void
+moveBackward() : void
+turn(d: Direction) : void
+stop() : void
+executeAvoidance(front: bool, left: bool, right: bool) : void

+CleaningManager(cleaner: ICleaner, dustSub: DustSensorSubject)
+startCleaning() : void
+stopCleaning() : void
+powerUp() : void
+handleDustDetected(detected: bool) : void
+getPowerLevel() : PowerLevel

queries+poll() : void +decideDirection(front: bool, left: bool, right: bool) : Direction
+needsReverse(front: bool, left: bool, right: bool) : bool

uses
uses

ICleaner

1

dustTimer

PowerLevel

1
Timer

-duration : int
-isRunning : bool
-callback : function

MovementManager.executeAvoidance():
1. Strategy에 방향 질의
2. needsReverse() → true면 후진
3. decideDirection() → 회전 방향 결정
4. IMotor.move()로 실행

CleaningManager.handleDustDetected():
1. ICleaner.setPower(POWER_UP)
2. Timer 시작 (3초)
3. Timer 콜백으로 재확인
4. 먼지 없으면 setPower(NORMAL)

IMotor DefaultAvoidStrategy
OFF
NORMAL
POWER_UP

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

+initialize() : bool
+setPower(level: PowerLevel) : void

+start() : void
+stop() : void
+reset() : void
+isExpired() : bool
+setCallback(cb: function) : void

+decideDirection(front: bool, left: bool, right: bool) : Direction
+needsReverse(front: bool, left: bool, right: bool) : bool

Direction
기본 우선순위: 좌측
전방만 → LEFT
전방+좌 → RIGHT
전방+좌+우 → BWD → LEFT

FORWARD
BACKWARD
LEFT
RIGHT
STOP

15



Sequence 
Diagram
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SD
-01 -- Success

User

User

powerOn()

display("Ready")

:RVCController

:RVCController

Observer 등록

onExit(ctx)

setState(InitializingState)

onEnter(ctx)

attach(this)

attach(this)

센서 초기화 → 모터 초기화

initialize()

setState(CleaningState)

onEnter(ctx)

getMovementManager()

MM

getCleaningManager()

CM

:OffState :InitializingState :ObstacleSensorSubject :DustSensorSubject :CleaningState :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner obsSensor:IObstacleSensor dustSensor:IDustSensor Motor Cleaner
Obstacle
Sensor

Dust
Sensor

:OffState :InitializingState :ObstacleSensorSubject :DustSensorSubject :CleaningState :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner obsSensor:IObstacleSensor dustSensor:IDustSensor Motor Cleaner Obstacle
Sensor

Dust
Sensor 17

true

초기화 성공

true

initialize()

true

initialize()

true

initialize()

moveForward()

move(FORWARD)

startCleaning()

setPower(NORMAL)

Forward

Initialize

true

Normal Power

Initialize

true

Initialize

true

Initialize

true



SD-01 -- Fail

User

User

powerOn()

display("Error: Init Failed")

:RVCController

:RVCController

setState(InitializingState)

onEnter(ctx)

onEnter(ctx)

setState(ErrorState)

3회 실패

retryCount++

false

:InitializingState :ErrorState obsSensor:IObstacleSensor dustSensor:IDustSensor motor:IMotor cleaner:ICleaner

loop [retryCount < 3]

initialize()

Initialize

false

false

initialize()

Initialize

false

false

initialize()

Initialize

false

false

initialize()

Initialize

false

:InitializingState :ErrorState obsSensor:IObstacleSensor dustSensor:IDustSensor motor:IMotor cleaner:ICleaner

Obstacle
Sensor

Obstacle
Sensor

Sensor
Dust

Sensor
Dust

Motor Cleaner

18
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SD-02 -- CleaningState
:RVCControllerUser

powerOff()

:CleaningState :OffState :ObstacleSensorSubject :DustSensorSubject :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner Motor Cleaner

handlePowerOff(ctx)

getCleaningManager()

CM

stopCleaning()

setPower(OFF)

Power Off

getMovementManager()

MM

stop()

move(STOP)

Stop

User

setState(OffState)

detach(this)

detach(this)

onEnter(ctx)

display("Off")

:RVCController :CleaningState :OffState :ObstacleSensorSubject :DustSensorSubject :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner Motor Cleaner
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SD-02 -- AvoidingState
:RVCControllerUser

powerOff()

:AvoidingState :OffState :ObstacleSensorSubject :DustSensorSubject :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner Motor Cleaner

handlePowerOff(ctx)

getMovementManager()

MM

stop()

move(STOP)

Stop

getCleaningManager()

CM

stopCleaning()

setPower(OFF)

Power Off

User

setState(OffState)

detach(this)

detach(this)

onEnter(ctx)

display("Off")

:RVCController :AvoidingState :OffState :ObstacleSensorSubject :DustSensorSubject :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner Motor Cleaner
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SD
-03

Obstacle
Sensor obsSensor:IObstacleSensor :ObstacleSensorSubject

Front: 인터럽트 트리거

onInterrupt()

isFrontDetected()

Front Detected?

true

true

isLeftDetected()

Left Detected?

false

false

isRightDetected()

Right Detected?

false

false

:RVCController :CleaningState :AvoidingState :MovementManager :CleaningManager :DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor Cleaner

onObstacleDetected(true, false, false)

handleObstacle(ctx, true, false, false)

getCleaningManager()

CM

stopCleaning()

setPower(OFF)

Power Off

getMovementManager()

MM

stop()

move(STOP)

Stop

setState(AvoidingState)

onEnter(ctx)

getMovementManager()

MM

executeAvoidance(true, false, false)

needsReverse(true, false, false)

false

decideDirection(true, false, false)

LEFT

turn(LEFT)

move(LEFT)

Turn Left

setState(CleaningState)

CleaningState.onEnter(ctx)
→ moveForward() + startCleaning()

Obstacle
Sensor

:MovementManager :CleaningManager :DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor CleanerobsSensor:IObstacleSensor :ObstacleSensorSubject :RVCController :CleaningState :AvoidingState

21



Obstacle
Sensor obsSensor:IObstacleSensor :ObstacleSensorSubject

onInterrupt()

isFrontDetected()

Front Detected?

:RVCController :CleaningState :AvoidingState :MovementManager :CleaningManager :DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor Clea
ner

SD-03

All Blocked

true

true

true

Left Detected?

Right Detected?

true

true

isLeftDetected()

isRightDetected()

true

onObstacleDetected(true, true, true)

handleObstacle(ctx, true, true, true)

getCleaningManager()

CM

getMovementManager()

MM

stopCleaning()

stop()

setPower(OFF)

Power Off

move(STOP)

Stop

setState(AvoidingState)

onEnter(ctx)

getMovementManager()

MM

executeAvoidance(true, true, true)

needsReverse(true, true, true)

true

move(BACKWARD)

loop [좌 or 우 장애물 미감지 시까지]

isLeftDetected()

Left Detected?

leftStatus

leftStatus

isRightDetected()

Right Detected?

rightStatus

rightStatus

isFrontDetected()

Front Detected?

currentFront

currentFront

isLeftDetected()

Left Detected?

currentLeft

currentLeft

isRightDetected()

Right Detected?

currentRight

currentRight

Backward

후진 완료, 센서 재확인

decideDirection(currentFront, currentLeft, currentRight)

LEFT

turn(LEFT)

move(LEFT)

Turn Left

obsSensor:IObstacleSensor :ObstacleSensorSubject

setState(CleaningState)

CleaningState.onEnter(ctx)
→ moveForward() + startCleaning()

:RVCController :CleaningState :AvoidingStateObstacle
Sensor

:MovementManager :CleaningManager :DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor Clea
ner
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SD-03 -- All Blocked
Obstacle
Sensor obsSensor:IObstacleSensor :ObstacleSensorSubject

onInterrupt()

isFrontDetected()

Front Detected?

true

true

isLeftDetected()

Left Detected?

true

true

isRightDetected()

Right Detected?

true

true

:RVCController :CleaningState :AvoidingState :MovementManager :CleaningManager :DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor Cleaner

onObstacleDetected(true, true, true)

handleObstacle(ctx, true, true, true)

getCleaningManager()

CM

stopCleaning()

setPower(OFF)

Power Off

getMovementManager()

MM

stop()

move(STOP)

Stop

setState(AvoidingState)

onEnter(ctx)

getMovementManager()

MM

23

executeAvoidance(true, true, true)

needsReverse(true, true, true)

true

move(ACARD)

     

acward

Left Detected?

leftStatus

Right Detected?

rightStatus

isLeftDetected()

leftStatus

isRightDetected()

rightStatus

 ,  

isFrontDetected()

Front Detected?

currentFront

currentFront

isLeftDetected()

Left Detected?

currentLeft

currentLeft

isRightDetected()

Right Detected?

currentRight

currentRight

decideDirection(currentFront, currentLeft, currentRight)

LEFT

turn(LEFT)

move(LEFT)

Turn Left

setState(CleaningState)

CleaningStateonEnter(ctx)
 moveForward()  startCleaning()

Obstacle
Sensor

:DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor Clea
ner

obsSensor:IObstacleSensor :ObstacleSensorSubject :RVCController :CleaningState :AvoidingState :MovementManager :CleaningManager



Obstacle
Sensor obsSensor:IObstacleSensor :ObstacleSensorSubject

onInterrut()

isFrontDetected()

Front Detected?

true

true

isLeftDetected()

Left Detected?

true

true

isRightDetected()

Right Detected?

true

true

:RVCController :CleaningState :AvoidingState :MovementManager :CleaningManager :DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor Clea
ner

onObstacleDetected(true, true, true)

handleObstacle(ctx, true, true, true)

getCleaningManager()

CM

stoCleaning()

setower(OFF)

ower O

getMovementManager()

MM

sto()

move(STO)

Sto

setState(AvoidingState)

onEnter(ctx)

getMovementManager()

SD-03 -- All Blocked
loop [좌 or 우 장애물 미감지 시까지]

MM

executeAvoidance(true, true, true)

needsReverse(true, true, true)

true

move(BACKWARD)

Backward

Left Detected?

leftStatus

Right Detected?

rightStatus

isLeftDetected()

leftStatus

isRightDetected()

rightStatus

후진 완료, 센서 재확인

isFrontDetected()

Front Detected?

currentFront

currentFront

isLeftDetected()

Left Detected?

currentLeft

currentLeft

isRightDetected()

Right Detected?

currentRight

currentRight

decideDirection(currentFront, currentLeft, currentRight)

LEFT

turn(LEFT)

move(LEFT)

Turn Left

setState(CleaningState)

Obstacle
Sensor

obsSensor:IObstacleSensor :ObstacleSensorSubject

CleaningState.onEnter(ctx)
→ moveForward() + startCleaning()

:RVCController :CleaningState :AvoidingState :MovementManager :CleaningManager :DefaultAvoidStrategy motor:IMotor cleaner:ICleaner Motor
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SD-04 Sensor
Dust dustSensor:IDustSensor

isDustDetected()

:DustSensorSubject

폴링 주기 도래

:RVCController :CleaningState :CleaningManager :Timer cleaner:ICleaner Cleaner

isDustDetected()

true

true

onDustDetected(true)

handleDust(ctx, true)

getCleaningManager()

CM

handleDustDetected(true)

setPower(POWER_UP)

setCallback(onTimerExpired)

start()

Power Up

타이머 대기 중 (Controller는 다른 이벤트 수신 가능)

3초 경과

callback: onTimerExpired()

poll()

isDustDetected()

dustStatus

isDustDetected()

dustStatus

dustStatus

alt [dustStatus == false]

setPower(NORMAL)

stop()

[dustStatus == true]

reset()

start()

:CleaningManager

Normal Power

Power-Up 유지, 타이머 재시작

:Timer cleaner:ICleaner CleanerDust
Sensor

dustSensor:IDustSensor :DustSensorSubject :RVCController :CleaningState
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User :RVCController :CleaningState :ObstacleSensorSubject :DustSensorSubject :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner Motor Cleaner

SD-05
UC-01 완료 후 CleaningState 진입
Observer 등록 완료 (attach)

onEnter(ctx)

getMovementManager()

MM

moveForward()

move(FORWARD)

Forward

getCleaningManager()

CM

startCleaning()

setPower(NORMAL)

Normal Power

이후 이벤트는 Observer를 통해 비동기 수신
Sensor → Subject → notify → Controller

장애물 감지 시

onObstacleDetected(front, left, right)

→ SD-03 흐름 수행
회피 완료 후 CleaningState 복귀

먼지 감지 시

onDustDetected(true)

→ SD-04 흐름 수행
Timer 콜백으로 파워 복귀

장애물 + 먼지 동시 감지 시

onObstacleDetected(front, left, right)

UC-03 우선 수행 (장애물 회피)
회피 완료 후 먼지 상태 확인하여 UC-04 수행

Power OFF

powerOff()

→ SD-02 흐름 수행
(Observer detach + 모든 동작 정지)

User :RVCController :CleaningState :ObstacleSensorSubject :DustSensorSubject :MovementManager :CleaningManager motor:IMotor cleaner:ICleaner Motor Cleaner
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