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Use Case Refined

1. Move
CE 2
Use Case 1. Move
Actor Digital Clock, Motor
Pre-Requisites (1) RVCe| T&HO| HX UOHOFSHCE,

1. (A) Digital Clock2 Hsl|Zl 0| 5 &t
2.(S) RVC= LHE 2X10f| 2t Motord|

Typical Courses of Events

Alternative Courses of Events N/A

Exceptional Courses of Events N/A

o i

1SS



2. Avoid Obstacle

28
Use Case
Actor
Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

LHE

2. RVC Turn Right

Front Sensor, Motor, Cleaner, Right Sensor

(1) RvCe| THO| HX RUC{OFSILE,

1. (A) Front Sensor= 2| Z0H=0| US= LIt

2. (S) RVC= Cleaners TH 845 &X|2HL}

3. (S) RVCE= HX|SIEE MotorsS &SI

4. (S) RVCE= Right Sensor, Left Sensor0f|A| Z0iE KFS QHot2LCt
5.(S)RVCE= HI0j2 MO E R FE 7|Pte 2 Wk A6t 0|50
Ct.

Lines.

1. LES0| ZOh=0| GILHH LEFOF S| TTILL.

2. LEZRO0| ZTOh=0| UL, 2150 ZOh=0| GiCHH AF2 = 2| Fot
CH

3. 2EZ0| FOh=0| U1, 21Z0i ZOof=0| GiCHH FLIBICE

Line6. EXISHK| UULCIH 4HO 2 SE0}7HA| S0 UC-012 4SS}

N/A



3. StartCleaning

= LIS

Use Case 3. StartCleaning

Actor Cleaner

Pre-Requisites N/A

Typical Courses of Events 1.(S) RVCE| 0|5 =15 £7|¥Ej= EFTICt

1=
2.(S)RVCE| HA =HE X7|MEf 2 BHTICY
3. (S) Cleaner= turnon@tLt.

Alternative Courses of Events N/A

Exceptional Courses of Events N/A



4. ChecknPowerUp

= LHE
Use Case 3. ChecknPowerUp
Actor Digital Clock, Dust Sensor, Cleaner
Pre-Requisites (1) RvCe| THO0| AHM UO{OFSIL},
(2) RVC7} 84 S O|0{0F B
Typical Courses of Events 1. (A) Dust SensorZ} HX| 7} ‘ﬂ%% e ZlCt,
2. (S) RVCE= Cleaner0iZll S s Z= Bd 3= LEICL

3.(S)RVCE S 4=t Z=2MHA| H2 Tick A|7tS 5EX 2 AHDHL}

Alternative Courses of Events  Line2. 0|0| Cleaner/} 2% 5= 42} MEj2tH Tick 7I2ES 52 A H

Line3. RVCE| S ¢! 52 S HHE UseCase30]| 2} SEHSIC}

Exceptional Courses of Events  Line2: CleanerZt A4 &0| OfL|2[H UseCase= SZIoHA| &=L},



SL SyncTick

25
Use Case
Actor
Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

LHE

L

4. SyncTick

Digital Clock, Cleaner

THO| AN U0|OFSIL

(1) RVC2

1. (A) Digital Clock2 H8{ %! Tick OtCE RVC L Tick 7|2t 3H S LiE
C}H

.(S) RVC=Tick 5712 = S713 4= w2} Cleaner E€ 54 S+

Line2. 0]0| Cleaner?t S ¢! == Za} AtEj2HH A|ZH FIR2E

Line2: Cleaner7t A4 0| OIL|2}H UseCase= SEHSHA| S =L},



6. Turn On

25
Use Case
Actor
Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

HE

-

4 Turn On

User

(A) User?} Button= &L}

S) RVC7t MM E &5 A|ZICT.

(S)
(S) RVC7I EE & B SA|ZICL
(S)

S) RVC7t 2E|LE ASAIZILL.

Il
2.
3.
4.
N/A

N/A



?L Turn Off

22

Use Case
Actor
Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

e

L

5. Turn On

User

S) RVC7t MM E S=Z A|ZICEH

(S)
(S) RVC7I 2E|& S=A|ZILCY.
(S)

S)RVCZt 2l s S=AITICL

N/A

N/A



Domain Model

= Digital Clock
= DustSensor = FrontSensor = LeftSensor ]5'“' RightSensor
— | | = == — — _ — ——
- dust: int - obstacle: boolean - obstacle: boolean ' - obstacle: boolean
1 1 I 1 Tt 3
5 ; e

= Timer
- current_time: float |
' 11 ' getData interrupt getData getData

setTime

1 l . ' :
“CleanerController L 1 1 A “wlotorController
-tumnOn: boolean , — <<gyent=> dust detect _| sensorController | .cyent-> foward obstacle detect 1
- powerUp: boolean 1 ' 1

’ ==gyvent== init

==gyvent== init T
<<gvent== init
= = Control
Control “owerController
| | ;
- power: boolean
1 1

= Cleaner = Motor
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SD-01

1. Move

Digital Clock

I----IJ--I.--I.---JJ--IJ-ull-----.---ll-u“u-u“.---1

MCMovel()

Motor
Controller

>

ﬂlﬂt/ isAvoiding == false




SD-02

2. Avoid OUbstacle

Fronk
Sensor

SEMEOr
Combrodfiar

Righs

Sensor

Fr-:|nI.I:I'I:|5I.:||:I|:-EI-=Ll=|:I.EE-:| --
e | e = ﬁ

: .{'—EILIZIE{I'I.IELEHECHI..

Left
Sensor

EI.'I:lld.i:l'i:IEtalﬂElIﬂ'liEI

EventBus

LT ETNT N

Cleaner
Controller

TurniCfl{ =

'—I.urnl:lHi;—‘-).I]
e =y Ol QK-

g
g
7
4

el pflSt ke

delecli

refurn resuhl

-q;:----]-------------l------------

-refurn mghid St ate

Aot O bstsde | Sensar

Cleanar

Controller

Motor

antraller] -

sssasssaman hdsmana

_____________ ':li'

- o EE o CE . -l- il R S

Slops | »

----- =iop: OK -------




SD-02 (Continue)

- alt [/ [rightState == false] E | 5 | |
i E : i IJJrn!:Iigh:-:I--—-ﬂ:
' ' | = turnRight: Ok =+« &
: . Slirt":-lezl'lirrgl.J : :
ref !
LG 03 5

irightS1ate == true && lefiStae == falzse]

! | : | tumbef T:l
: ; ; : a=cmes surnlefl: Of-=-=-

ref A E

LRC O

EEl EEEEEEEEENNE : llllllllllllllllll ! ||||||||||| ‘E HE EEEEEEEEEETE : llllllllllllllllllllllllllllll I? ElEEESEElEEEEEES |: lllllllllllllllllllllll El EE EE
[nghtSiate == true && leftSiate == trus] I ; : : | :
' : ' mAyoiding = true

-, =




SD-05

3. StartCleaning

Motor Cleaner e
Controller Controller

EE T T O OEOEE T OE T O

—
=
-
-
-
g
1

!
=
:



SD-04

4. Check And Power Up

Sensor | Dust Cleaner :
Cleaner Timer
Controller Sensor Controller
Digital Clock E E i E
“ChEEl{ﬂPDWEFUD{]—“E'@_‘_ E i
Dp! Dnbheck == true, : J I
: detect : : : :
- 0 > : : :
: return result : : :
: | | .q: --------- [ ] 1 1
o, T ' ! .
| P/ dust > Threshold : :
: HandleDust() ' E
! ; CCpowerlUp()> : .
: i : . ——powerUp() R :
E : : <- - -powerUp: OK: - :
: E , setﬁmer{] >E|




SD-005

5. Check And Power Up

X

Digital Clock

—powerRestore()—=

Timer i Cleaner
Controller
SyncTick >, :
Gpt/ Expire Time == '
——powerRestore()—> :




SD-06

6. Turn on RVC

User

Power

Controller

Turmon()

P

startCleaning()

7. Tur

UC-03




SD-07/

7. Turn Off RVC
User
Power
Controller
TurnOfl ' HandleTurnOff():

EventBus SO
Controller

TurnOff()—>,

TurnOff()

Motor

TurnOff()

- Controller

Cleaner
Controller




CLASS DIAGRAM




i Digital Clock

currend Time: Ind
fimer: Timer

Class Diagram

+ U pedaie| e vaid
HelCurreni Time(cint

i s

|
Timer

Expire Time: int

+ se(Tlmarflime, calback): vord
+ sync TimerDigital Clock): woid

: [

i AT Sy
ClaanenControllar

i=TurnOn: boolean
clanar, HwCleaner
defauliTimer: Timer
timer: Timer
-powarUp:boolean

im0 ): woid

wagyernde== lurnif ) woed
Ol pawerlpid): voud

Ol paowerRastorel I waid

L S e

= EventBus

startC keanmpSubs: veclorstart Cheaning CallS pck >
avoidOb=lacleSubs: vecdior<avoid Ob=siaclka CallBack>
deteciDusiSubs: wactor<deleciDusICallEack>
rurmO8Subs: veclor<turnOEC sl asck>

+ publishStartCleaning( 1 void

= PowsanController

pawer: boalean
bus: EveniSes®

+ lumOn: vaid

+ subSEcnbeStariCle=ning|ch : startCleaingCalback): void

+ avaidObslacle=ender; SenserConirofler®): void

+ subSonbefvoidObstaclelch : avoidObslaclelallback ) waid

+ deleclDust|ch : OngimalProcessCallback ) waid

£+ subSenbeDefeciDustch @ deteciDu=slCalback): void
publishTurn 4l & waid,;

ubSenbeTurnO§che WrnOECallBack ' void;

Senso. controdlar

daCheck: boolaan

= TurnOn: bookan
bus: EvenlBus®
fASansor BSensor
nghlSensar: ISensor
dustSensor |Sensoar

+ QurniOnd | void
+ <eapperrides> 08 void
chacknPoacerilp(: said
+ FrantiCb=tadelelecied]|: void
+ getleftSkated]: boolean
1 + gatRighlSisie| k- boalean
+ galustCheck!): void
+ slopDusiChesk| ) vaid

+ palRightStaied |- baolean

[ [T, T || YL T
= wainterfacess
|Powar
# PurntOf] ) waid
T
L ! o
R PR R e e A o8 S e L P R PR e S ran] (R N A g R Y
= MotorControlier
mySensor: SensorProvider
bus: EvenlBos®
; ] i = TurnOn: book=an
<=<intarfaca:=-= malar: Makar
| SenacrPTovider | avoiding: boolean
e eeg + getlelSiabel): boalean — |

+ lurndnd }: woid
Zeiggarrides> wrnDE ) void
MCmowel | woud

+ Aokl Obshvcled | vood
MCTurnLeft{ ) voiq
MCTurnRighll). waid
MEMOveBackward| i vaid

+ MCslap() vaid
mAniding - bool

g | cleansr ; =8 Fi i | rnoear
W I _.r"r. ; = F y i H"L | I ; 'Jll'
~ Cleaner - DustSensor || B Laft Sausor NEN Rig/tzansar | L FrontSensor L Motor

i | | ] | ] | | |
| = dusk: inl | | phistachs: hookean ' : phistache: bookan : | phskacie: hookan : :
'] E i = = = = E = = = i = = = | !

+ powerilp: void + deteci{c boalean | : + dafecic boalean | | + deteci{c boalean | - Zeipsynce > detecl boolean | moveFarwandil: void
! l |

+ powerFestore: void
| + TumiOin: yaid
$ TumON: void

= wainteface==
| Snaor

| + deteci() boalsan

sl e FEEABER AR IR RS

movelefl ) woid
mioreeRighl I waid
moweBsckwandl): vod
slopk voud

F O S S S S




Digltal Clock

- cusrend Time: Im
-fimer: Timer

+Update|): void
+HgelCurrentTime[jcnt

F Y

N

- THMar

- Expire_Time: int

+ sellTlmeriime,calback}): vod
4+ sync TmerDigtalClock(): void

1

I
1
1 Ihln4ﬂlllullﬂl..lIl‘iILl‘l-Ililﬂﬂl"‘ﬂllhllﬂ-.ﬂlll..h

= ChanerControllar

- i TurnOn: boolean
- cleaner, HwCleaner
- defauliTimer: Timer
-bmer: Tirmer
-powerllp:boalean

+ lwmOni): woid
4 ==gyernde>> lurnOf ) eoid
4+ S pawerlpd): void
4+ Dl powerResione| - woid

1

1
EventBua

-

- startCleranimpgSubs: veclor<starCleaningCallS ack=

- avoidOb=siacleSubs: vector<avoed Obst

- defeciDustSubs: vector<deteciDes1Ca
- rmOfSubs: veclor<turnO8CallSasck=

sclkeCallBack=
IBack>

= PowarControlar

- paower: boolean
- bus: EveniBes*®

+ lwmCine void

+ publishStartCleaning|( §: void

+ mubScnbe StartCleaning{ch : startCleaingCalback): void

+ avoidObslacle{=ender: SensorConiroflert): void

+ mubScnbeAsoidDbsiacle(ch : avoidObslacleCallbadk ) waid
+ detectDust{ch : OngimalProcessCallback | waid

+ subScnbeDeteclDustich - deteciDusiCalback): void

£ bh&enbe TurmOF|che lurnOFCallBadk - said,;

w\blish'l'umljﬂl::l: Wit
1 1

__.—-; + lemOiF void

= ««interfaces»
IPower

# burnOf| 1 void

=

i

E S EE S A S S SR S S S S S I R S TS S S S . Ef TR EEEE

1
=1 —_

- daCheck: boolaan
- mTurmOn: boolean
| - bus: EvenlBus®

- nghlSensaor: ISensoe
- dustSensor |Sen=or

= Elrllﬂ.-l.':ﬂlﬂ]'ﬂhr

|

|

i - lmfASansor: Bensor
|

I .

[ + turnCn ) void

|

+ <eppermide>> im0 void
| - chedonPowerlp( i said
! + FrontOb=tadeDetecied(]): void
| + getleftStated): boolean
| + petRightSkale| ) boolean

| + dolustCheck): woid
+ siopDusICheck(}: void

1
HEEE P EE ST T ﬂlIhIIHI--Jlﬂﬂ-‘LlI..LIL.illl‘ﬂ-lﬂillll"‘lllhllﬂ--Jﬂﬂﬂ-lhﬂlllhlhlilhhﬂ'ﬂl Il1-ﬂﬂ“lllhhhh?-ﬂﬂl

58

= MotorContralier

= (1
<= fntarfaca==
Senacrerovider
.____I____.b.I"'FILEH.SI.EI.E[:I:hI:-:IEH.I'I .._ J
{ + pelRight Stade) |- baalean

- mySansor: SensorProvider
- bus: EventBus®

- s TurnOn: boolean

-matar: Matar

-avoiding: boolean

+ lurniOng §: void

- eigpgarride>> im0 void
- MCmowed | void

+ Apoid Obslachs ) vwouid

M TurnLef{}: voiq
-MCTurnRighl( ). waid
-MEMOveBackward( . vaid

+ MCslap()c void

- mAvoiding( - boal

4 powerilp: void

+ powerResiore: void
+TumOn: vaid

4+ TumOY. vord

+ dabeci|c boolean

IIF'HF‘I"FIF.‘IIH'HIII-HIII'H1‘-_-_'_-

]'l'l'l.l'i'l-'l'l.'l'l-'i'l T T ] i e et ] et ety ety |

= ccinterface==
| Senaor

+ datecilc boalean

- o
]

+ deteci{lc boolean

- -

- weinmance» detect | boolean

EEEmEERN

1 clarner ..__T- b . r :
. i Lo | i . . = T | E: B L% | il . i | LLi Lo pges
= Chaaner = DustSensor = Laft Sensor = Rig/lt3ansor = FrantSensor = Matar
- dust: inl ohistacis: boolean phstache: boolkan - phistacle: boolkean

+ moveForwand(): void
+ movelefl ) void

+ morveRighl] i woid

+ moveBnckwand] | vod

+ slop(jc voiud
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