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1. Use Case 13 — 574
a. Default State Cleaning
b. Avoid Obstacle
c. Check And PowerUp
d. TurnOn
e. Turn Off

2. Domain Model &
a. LI /28 &

b. 2tA| A2|
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Use Case Refined

g2 g
Use Case 1. Default State Cleaning
Actor Front Sensor, Motor, Cleaner

Pre-Requisites

(1) RVCE| HHO| AN AUO{OFtLt.

Typical Courses of Events

1.(S) RVC= Motor0| Al &I H=H = L 2ICH
2.(S) RVC= Cleaners 94 A E SIC}
3.(S) RVC= HX| ZX| REIZ A| 2L}

Alternative Courses of Events

Line 1. Front Sensor?| detect() H| = 7| O|HIE 7} &t

mII

Exceptional Courses of Events

N/A




22 g
Use Case 2. Avoid Obstacle
Actor Front Sensor, Motor, Cleaner, Right Sensor

Pre-Requisites

(1) RVCE| T 0| AN A OFICt.

Typical Courses of Events

1. (A) Front Sensor= 2| Ho=0| JS= L=ICt.

-

2.(S) RVCE CleanerE 7 BAE &X|TLLY.
3.(S) RVC= ™X[StEE MotorE Z=XtoiC}
4. (S) RVCE Right Sensor, Left Sensor0f|A| 2ol K7 2Hot2Lt.
5.(S)RVC= HoI2 HofE RS 7[HC = 2SS AF St O[S oHLt.
6.(S) 4O = =of7tct
Alternative Courses of Events Line >
1. LER0[ HOofZ0| GlCIH LEXR S 2 9| Mol
2. REZ0|| Fo=0| Y1, 21550] Zof=0| GiCHH AZ 2 2 3| Molr}
3. QER0[ o= 0| 11, 10| o =0| GICHH S ZIoHCT.
Line 6. SXISHK| QUQICHH 4HH O 2 E0}71X| Q11 UC-012 28l st}
Exceptional Courses of Events N/A




Use Case Refined

22 g
Use Case 3. Check and Power Up
Actor Digital Clock, Dust Sensor, Cleaner

Pre-Requisites

(1) RvCe| M&H 0| HM RUO0{OFStL}.
(2) RVC7 HA = 0|{OF StL}.

Typical Courses of Events

(A) FT7|H O E 0| UseCase?} MM EICT.
(S) RVC+= DustSensor2 5 E| Dust?
.(S) RVCE= Cleanerdi| | &l s&
.(S) RVC= 57} X[L}

-hLJUI\.)A

- Cleanerd|A| &€

‘= ZOr=2LF.
et 3= LHEIL

53 =23 HAS L2

O 1

Alternative Courses of Events

Line3.0|0| Cleaner} ¢ == 235}

SJEHEHH A

k7

IRESEL5XE

N

S
=

S
o

StCt

\

Exceptional Courses of Events

Line3: Cleaner?}

XA F0|0tL|2t™H UseCasee =

A5t

=Lt




Use Case Refined

=5 L&
Use Case 4. Turn On
Actor User

Pre-Requisites

(1) RvCe| M& 0| THH U0 OF St}

\

Typical Courses of Events | 1. (A) User”| Button=2 &L}
2.(S)RVCZIHX| HlA %&* 7= &7(° AZICE
3.(S)RVC7I HEE L ZE I 5 25 A|7IC}
4.(S) RVC7t 2E|LH = HSAIZILL

Alternative Courses of N/A

Events

Exceptional Courses of N/A

Events




Use Case Refined

-
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Use Case 5. Turn On

Actor User

Pre-Requisites (1) RvCe| M O] AM U OF DI},

Typical Courses of Events 1. (A) User?| Button2 &L}
2.(S)RVC7t MIME SEA|ZICH
3.(S)RVC7I EHE &= A|ZILC}
4.(S) RVCZI 22|HE S = AZIC}

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Domain Diagram

| = Digital Clock

DustSensor = FrontSensor

LeftSensor

RightSensor

-dust: int - obstacle: boolean - obstacle: boolean

- obstacle: boolean

4 3

AN |

l

Timer

1

- current_time: float

getData inte'rrupt getData

= =

getData

Button

1
setTime \
1 |EDH\\
“CleanerController R T “wlotorController
- turnOCn: boolean 4 <=gvent=> dust detect _| sensorController | <=event== foward obstacle detecl’ 1
- powerUp: boolean ~___ 1 I3
1 <=gyvent== init
=<gyent== init PR
<gyent== init
,f""f Control
Control ‘PowerController
| - power. boolean
.1
1
1 —
= turnOn/Off Maotor
Cleaner
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SD-01

1. DefaultStateCleaning

i Motor
} Controller

Motor

McMoveForward()—= |
——moveForward()—»

~ <moveForward(): OK

2.(S)RVC= Cleaners A

Cleaner
Controller

Cleaner

Tick

—CITurnOn()

—turnOn(

<turnOn: OK

o
X~

o



SD-

02

2. Avoid Obstacle

1

2
3
4.
5
6

.(A) Front Sensor

= Ao O Z0| AUSS LTI
.(S) RVC= CleanerE 'H 84 E SX|otLCt
.(S) RVC= ™ X|St =& MotorE ZZIStCt.

(S) RVCE Right Sensor, Left Sensordi|A| o0& SF £ Htot2LC}
(S)RVC= 202 HOfE RREES 7= WS
(S)4H O = =0ZtC

Front Sensor Right Left B Cleaner Moter
Sensor Euntruller l Sensor Sensor Controller L ioanbr Controller Moy

. FrontObstacleDetected(] B : | : 5
i avoidObstacle(this)— S
: | . —turnOff(}—w :
: | | < -tumOff: OK- :I |
E : | : Stop Dust{lﬁeckij : =
E : : . AvoidObstacle(Sensor Confroller) > |
: : i : i Stﬂ'p{} }
E . : | : e stop: OK------ L.
i I | i GetRightState() ; |
i return result j:l | . '
1 ."'IE e e L Ay e I ) e e 1 I 1
: e e E e P PR -d- s=esensbocooooreturn rightState - - - - === --L-- EEEE R

. 5 ; GetLeftState() '

< detect(] - it

return result

o



SD 02 (Contlnue)

t / [rsghtState == falsg]

{rlghtState == true && leftState =‘1= false]

[rightState == true && leftState = truej

e e B e T T e T e R e e e R e e e e e A I o
1 1

turn Hight[}—)D
«- - ---furnRight OK----

i turm Leﬂ—ﬂ
i «--===turnlLeft: OK-----

|‘3"’3fl3' true : : ] ._mﬂveE-acl-ﬂ.ﬁa*ard{j_jj

; : : « - -moveBaclward(): Ok- L

(% detect) i S W

_ return result }U ' i -

R SRRy JPRp St R T PR - -return rightState---cecccemmccecnccncnaa I

- ! ! GetLeftEtate( : !

detect{ljl ' ! ! !

» return result ‘ ‘ . : :
e b bowmmmmmm o A refurm leftState -----cere i m e

brea 5/1

M

ref »
 UC 01

alt Iz' [rightState == false]
tumRight()

: - turnRight Ok - ]:I

[|;3-1:l-'5-t-.5|:[;3-=-;-féi5:é]' e LT

turn Leﬁli‘A):I:I
- - furnLeftt: Ok

Publish DefaultStéte(]

Line 5.

1. LEZN| HOiZ0| ICIH LEZO
2 3| ™3SIC}

2. LERN| Holj=0| A 2 Z0 &
OH=0]| QICHH 2IZ O = 2| MolL}

3. 2EX0| HOi=0| 1, 2I1Z50f &
OH=0| GICHH = ZIotC}

Line 6. 2XISIX| GAQULCIHAHO = =
Of7FX| @11 UC-012 =&t}




SD-03

3. Check And Power Up

Sensor Dust Cleaner
| Tick Controller Sensor Controller e Timer
'DP’{_/I DoCheck == true
‘ }—CheckninerUp{}ar Il
| detect)
| return result
.':I‘_ e —
Lpt/) dust > Thredhold
HandbeDust() >B :
. ICEpnwerUp{}% : 1
—powerlp() >
«- = -powerlp: OK. - :
E.etTl'mer{} e
(28]
S CCpowerRestore Y-

—powerRestore(

<powerRestore(): Ok

1.(A) 7|82 2 0| UseCase/} AlSH=IC}
2. (S) RVC= DustSensor=25E Dustir=
HFOf =L}

3.(S) RVC= Cleanerd|AHl S =

A

4.(S) RVC=5X7} X|LI™ Cleanerd| Al

i &
o

-1 1

2ICt.

7 Bd= LHEICE

A,
o

1 I

rjot

Ol
=



SD-04, 05

4. Turn on RVC 5. Turn Off RVC

User -
Power User
Controller FPower EveritBus SENnsor ‘ Motor Cleaner
| . % Controller Controller | Controller Controller
v TumOn() T PublishDefaultState() ! ' Tumom() Han::lleTumer(}i
A 1 ! t TurnOff{}—> L.
ref / : : }
' UCod ' | _
: ! TumOff() =
Tumoff() 1S

.(A) User7t Button2 2L}

.(S) RVC7I MM E S=EAZIC
(S)RVCZ} BEHE S=A|ZIC}
(S)RVCZ| 2E|HE S=A|ZICY

1. (A) User?} ButtonS +ZL}.
2.(S)RVC7ZI MIA 2E 22| 5= 2HAIZICT
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Class Diagram

Digital Clock

a

Bution

- g fumer vaid
- ey jumOF: waid

1]

| %
| | '
I| E Thck
| edalhesck: bralean
I ||
| + Dol e | wiis
| + Shep sl sk ¢ s
I -
|
|
E Timer
U I

warker Thread
Foumesnl Tirmee: Thaad

|+ ey e [ Thrnae 1 wosd
1

| 1 PE ot

CleanarControlar

o boadessn
poe L boodesan

= o | wad

i Jr prwssnlariredier

maveForward=ube veclor-mayveF orwardiCal Back =
avaiObatdeSubes verlor it Obst e Col Bncdk
deleciDustSobes vectordeteci DusiCal Bk »

+ rmaveForwardd b woid
+ spbSenbeddoeFarsairdich . moveForeard Callback)
+ arvcicObebncle (serder: SonsorConlrfler® s soid

woitd

+ =ubSenbedvaiiObslnclech - avaidObstsed e Tl besck - woidd

+ desiec Dustich - OriginalProcessCalback) void
+ suhSmmbeDeboctiDus ch - deleci DostCalback | woid

| = aedinbarfacs--
IPowear

4 o8} s

& el T owetd

1. & Zepprgprnidess om0 ) woid

= | iigefaceems
EansorErovidsr i

I ........................... | -.I%--.--.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.I'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.:.|1'.'.'.'.'.'.'.'.'.§.--._g--.é

mySensorn: SensorFrovides

4 fomOnd 1 wd

ek = BurmiCET, ¢ s

4 eorperrites Bnfik void chescknPowerUpi) void [ 1 + geilo E‘”"‘"'.::_II_:'ML""""_: i MAC e Forward |- voic

+ ClpowerUnd vod A + FroniDbstaceDeieied) . v + geiRighnSitaie(}: boclean MCmavelefi - vwaid

- .::J::r_umﬁu;,lau." s * ?EILE'I‘:&J!‘EI :: |:'IJ|:II3-'I mmmﬁl,“"':l:l .l"jl-.

At et + gelRightSote| | boobean ; ' MCmoveBackasard () void
o~ P + AnidObstadel}: vaid
I __.-I"". ! .fl;J q' T + MCslop( T void
.-"".. _-': ."'. .H"'\-\. I
i K e Ry | .-..___J-F : .I,". -,_.'.1 '\1.\_\_\..\-\-\. 1 .l P
B - i = DustSenscr = Laft Senscr | Rigntsensar I |= Front 3ansar E Motor
I = = = = = = = = . E. = === = 1 == = = = = =

_ chust: i - ohrstade: bodhean | - obstacks; boclean : i obstacke: bodean
. i
| # powerlp: void + deteci{}: bociean + detec s bookear _ ! + detectiy: bookean | ! ey detech) vod | + rowveFonsand|; vod
| # powerRestore void [ i | { | | : | | | + moveleft]): vad

' i H i . : : + moveRipht]): vad

; : ' + moveBacieasrdl ] void
............................... I__-___-_______:.-_.--_-._-..--_l I‘l"'.'nl:l:l'.lli:'llﬂ:'
i
i
= adinieriacans
i Sanear




EventBus

C|XtQl IHE = StLIQI EventBusE A2

Controller % 10| A AHS = SH= st
A S %

- moveForwardsubs: vector=moveForvardCallBack=
- avoidObstacleSubs: vector=avoidObstacleCallBack=
- detectDustsubs: vector=detectDustCallBack:=

+ moveForward(): void

+ subscribeMoveForward({cb . moveForwardCallback). void
+ avoldObstacle(sender. SensorControllert): void

+ subscrbeAvoldObstacle(ch | avolidObstacleCallback): void
+ detectDust{cb : OnginalProcessCallback). void

+ subscribeDetectDust({ch | detectDustCallback): void




Sensor Controller

[ L

SensorController

- <<interface>>
+ turnOn(): void SensorProvider 1
+ =<<gverride== turnOff(): void
! e T + getleftState(): boolean <

- checknPowerUp(): void
+ FrontObstacleDetected(): void

+ getleftState(): boolean
+ getRightState(): boolean 1

7 1._. ¥

+ getRightState(): boolean

1 1/ i \1

= DustSensor = LeftSensor = RightSensor = FrontSensor
- dust: int - obstacle: boolean - obstacle: boolean - obstacle: boolean
+ detect(): boolean + detect(): boolean + detect(). boolean - <=async== detect(): void

———————————————— -i- mmmmmmmm - Input/ Output Event Description Format / Type
I
|

‘{{ Front Sensor Input Detects obstacles in front of the RVC True / False , Interrupt
=] . Left Sensor Input Detects obstacles in the left side of the RVC periodically True / False , Periodic
= <<interface>>
|Sensor Right Sensor Input Detects obstacles in the right side ofthe RVC periodically  True / False , Periodic
+ detect(): boolean Dust Sensor Input Detects dust on the floor periodically True / False , Periodic
Direction commands to the motor
Direction (go forward / turn left with an angle / turn right with an Forward / Backward / Left/ Right
angle)

Clean Turn off/ Turn on / Power-Up On / Off/ Up



Motor C

ontroller

<<interface>>
IPower

+ turnOff(). void

I

I

!

I
-J.---J.---J.---J.---J.l--J.--I.J---J.--ra.--l

L

MotorController

<<interface>>
SensorProvider

- mySensor: SensorProvider

-

+ turmon(). void

=== 1 getleftState(): boolean
+ getRightState(). boolean

F - <= overnide== tumOff(): void
- MCmoveForward(). void
- MCmoveLefi(). void

- MCmoveRight(). void

- MCmoveBackward(). void
+ AvoidObstacle(). void
| + MCstop(): void

.'I

ar

1 4/ motor

Motor

+ moveForward(): void
+ movelLefi(). void

+ moveRight(). void

+ moveBackward(). void
+ stop(): void




CleanerController

- Tick

;-I-:I-}:"ue-::l{: boolean

+DoDustCheck(): void
+ StopDusiCheck(): woid

= Tuner

- worker: Thread 1
- current_Time: float

| + ==asyncEFsetTimean]): void
1

1 1 ..............................

CleanerController

- turnOn: boolean
- powerlUp: boolean

CleanerController

- turnOn: boolean

' - powerUp: boolean

+ turnOn(). void

+ <=override=> turnOff(): void
+ CCpowerlp(). void

+ CCpowerRestore(): void

+ twenOing): wosd

+ ==pyerride=> turnCd | woid
+ Clpowerlpd): wvoid

+ CCpowerRestona(): voud

-------

cleaner
R R

Cleaner

+ powerUp: void
+ powerRestore: void

Digital Clock

Tick

+doCheck:boolean

| +DoDustCheck(): void
| + StopDustCheck(): void

- current_Time: float

Timer

_ worker: Thread 1

|| + ==async>>setTimer(): void

1




PowerController

Button

- ==gsync== turnCn: void
- ==gsyncE= turnOf. void

1

1 W powerController

PowerController

- power: boolean

+ turnon: void
+ furnOff: void

EventBus

- moveForwardsubs: vector<=moveForwardCallBack:=

- avoidObstacleSubs: vector=avoidObstacleCallBack=
- detectDustSubs: vector=detectDustCallBEaclk=

+ moveForward(): void

+ subScripeMoveF orward(ch . moveForwardCallback): void
| + avoidObstacle(sender. SensorControliert): void

| + subScripeAvoidObstacie(ch : avoidObstacleCallback): void
+ detectDust{cbh : OriginalProcessCallback): void

| + subScribeDetectDustich : detectDustCallback): void

B e i A T e A O i BRI i A I e ST O s LA e

!
o 1 1




Class Diagram
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