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: Use Cases Overview

OOAD TEAM 01 Q

Ha

UC4. START CLEANING
UC9. STOP CLEANING
UCo6. ADJUST BOOST MODE

UC3. MOVE FORWARD

UC5. AVOID OBSTACLE
UC8.STOP MOVING
UC12. TURNLEFT

UC13. TURN RIGHT

UC14. MOVE BACKWARD

@ c M3

UC2 SET CLEANING MODE
UC7.SET STAND-BY MODE
UC15.ENTER LOW BATTERY
MODE
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: Use Cases Descriptions(Refined) ...

= LjL

Use Case UC1. Turn on System

Actor User (Power Button)

Purpose AAEI MRS A XT| dEl= oI

AEX7F HEO| THE! HEHOM Power HES +2H A|A-O| HW 1 R4S 2delot

—
1 X7 4™ S ATt F Stand-by HEf=E R SHCY

Overview

Type Essential

Cross Reference FR-UC1-01, FR-UC1-02, FR-UC1-03, FR-UC1-04

Pre-Requisites AMAE FR0[ THA AO{OF BHLE.

1. User?} Power Button2 2Lt (A) 2. SystemO| M2 ALY, (S)
Typlcal Courses of Events 3. HW components (digital clock, obstacle sensors, dust sensor, motor, cleaner)S 7|2} 3l 2HM3ISHLt, (S)
4. operating modeE Stand-by= AH3tLCL. (S)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: Use Cases Descriptions(Refined) ...

OOAD TEAM 01

=
i |
Use Case

Actor

Purpose

Overview

Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

UC2. Set Cleaning Mode

User (Start Button)

AMAEIS HA BE(Normal Mode)2 MetsiC

.

Stand-by HEHO[A ALX}V} Start HES 2

E|D = MM 9

™ A|AEIO| Normal (&£

| cleaner &EiE F7|X O = HZATIC

—

¥

A)HEZ %

=}

—

Essential

FR-UC2-01, FR-UC2-02

AAEIO| Stand-by 2 E AEJO{Of SHC},

1. User?} Start Button2 S+2L}. (A)

2. SystemO| operating modeE Normal (&

4 BE)= HEFBICL (S)

N/A

N/A
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: Use Cases Descriptions(Refined) .

OOAD TEAM 01

L E
UC3. Move Forward
Actor Motor
Purpose
Overview AAEIO| Normal EE= Boost #EHY M|, motors F7|1HCE M S&2 it
Type Essential
Cross Reference FR-UC3-01
Pre-Requisites A|AEI0] Normal EE= Boost £ = AEHO{OF BT,
1. Controller?} motorof| Xl HHS MESICY, (S)

Typical Courses of Events 2. Motor7h HZIBHT. (A)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: Use Cases Descriptions(Refined) ..

= LHE

Use Case UCA4. Start Cleaning
Actor Cleaner

Purpose HAE I,

Overview AAHEIO] Normal EE= Boost 2= M cleaner?t 8215t 372 HASICE,
Type Essential

Cross Reference FR-UC4-01
Pre-Requisites A AEIO| Normal EE= Boost 2= AE{O{0f ST,

1. Controller?} cleaner®l| HA A|ZF HHS MESICE, (S)

2. Cleaner?t HAE £&SICt. (A)

Typical Courses of Events

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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Use Cases Descriptions(Refined) ..

= I
Use Case UCS5. Avoid Obstacle
Actor Obstacle Sensors
Purpose = UK Al ks T2t HolES 2| mfetc)
Overview Obstacle Sensors7t 2= ZX[5HH signal2 Systemol| &35t System 2|I| 2akg Aot}
Type Essential
Cross Reference FR-UC5-01, FR-UC5-02, FR-UC5-03
Pre-Requisites A|AHEI0| Normal EE= Boost &= AFEHO{0F SHCL,
1. Obstacle SensorsZt ZoH=2 ZX|TIC}. (A)
2. Obstacle SensorsZt obstacle signalS A|AH0| M&SICE (A)

Typical Courses of Events 3. A|AEIO| ROIE B|T| HBtS HEIBIC) ()

4. NAHI0| 2HE o= 0|5 FHS HETL. (S)
HX|El Holi= ek w2t ChSat 20| 2| mSot. (=] 24)

front=T, left=F, right=F - Turn Left
Alternative Courses of Events front=T, left=F, right=T - Turn Left
front=T, left=T, right=F - Turn Right

front=T, left=T, right=T > 2%, QLEZZ Zoli=0| IS W7IX| Move Backward= s{ 2afo

= Turn

Exceptional Courses of Events N/A
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Use Cases Descriptions(Refined) ...

UCG6. Adjust Boost Mode

Actor Dust Sensors

HX| ZX| Al Boost ZEZ M2sI0] HA =
=anfalisy

Dust Sensor?} HX|E &X|5t
C = Metsto] 527t 43 HAa

i
[0

N
1ot
Ot
[

°
0z

A2t 2 Normal 2EZ
Purpose

F.'E'.

dust signal= A|AEI0| ©&ESH, A|[AEIEZ Boost &

23t F Normal ZEZ S33tC}.

Overview

rulru

Type Essential

Cross Reference FR-UC6-01, FR-UC6-02, FR-UC6-03, FR-UC6-04

Pre-Requisites A AHEIO| Normal 2= AFEHO{OF SHCY,

1. Dust Sensor?t HX|E ZX|BtCt. (A) 2. Dust SensorZt dust signal2 A|ARIN| M&TICE (A)
3. A|AHEI0| modeE BoostZ HEISICE. (S)

Alternative Courses of Events N/A

Typical Courses of Events

At

Exceptional Courses of Events Boost ZE & dust signalO| Xj==4IE|H EO|HE 7|25t 5XF CrA| ZELC.
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: Use Cases Descriptions(Refined) ..

= LHE

Use Case UC7. Set Stand-by Mode

Actor Start Button

Purpose [H7| REZ MEt

Overview AAEIO| Normal EE= Boost 2= [ Stand-by 2EZ FEtSIC},

Type Essential

Cross Reference FR-UC7-01

Pre-Requisites AAEIO| Normal 5= Boost 2= AEHC{Of ST},

1. Start ButtonO| press& S E HHCE, (A)
Typical Courses of Events 2. A|AHIO| 31X ZEES QIBHL, (S)
3. A|AEIO| Stand-by 2 E7} EICt. (S)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: Use Cases Descriptions(Refined) .

OOAD TEAM 01

= Lj=

Use Case UCS8. Stop Moving

Actor Motor

Purpose O|= MK

Overview SystemO| Stand-by 2 =L} turn off AEf i 2E| 0| 50| HX|=IC,

Type Essential

Cross Reference FR-UC8-01, FR-UC8-02, FR-UC8-03

Pre-Requisites A AEIO| Stand-by ZEZ FMBte|HLE F2l0o| 7HZE

1. Motor0l| HX| MSE EHLCY (S)
A

Typical Courses of Events N
2. MotorZ} MX|LCt. (A)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: Use Cases Descriptions(Refined) ..

=t LHE

Use Case UC9. Stop Cleaning

Actor Cleaner

Purpose MA ™A

Overview SystemO| Stand-by 2 EL} turn off AE{Y ] HAIt HX[=IC,

Type Essential

Cross Reference FR-UC9-01, FR-UC9-02, FR-UC9-03

Pre-Requisites A AEIO| Stand-by EEZ MEHE|HLE H40| 7HE

1. Cleanerd| MX| M E HHCE, (S)
2. CleanerZt HX|[$LILE. (A)

Alternative Courses of Events N/A

Typical Courses of Events

Exceptional Courses of Events N/A
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Use Cases Descriptions(Refined) ...

OOAD TEAM 01

=2
Use Case

Actor

Purpose

Overview

Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

LHE
UC10. Charge Battery
User
HHEE|S STor0] A|ARO| ChA| BEHLZ A &= ULF oirt.

MEXIZH ST S AlZfoHHA A|ARIO| HHE{2|E STt

Essential

FR-UC11-01

1. A|ABI0| (Normal, Boost) AEj7F Oofd I 2. &% 7t 28 =X

1. User7t 282 HAT|E =T 7|0 HETICL (A)
2. A|AEIS Stand-by ZEZ HMEISICE (S)
3. A|AHI2 HiE{2|Q| AEHE I|0|EBICE, (S)

4. BHE{2[7} LAIZ2 R 2 T Stand-by modeZ FEtSICL, (S)

N/A

N/A
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: Use Cases Descriptions(Refined) ...

= Lj=

Use Case UC1T1. Turn Off System

OOAD TEAM 01

Actor User (Power Button)

Purpose ANAEIS ZF5I0 2= SHER0S M S 2Lt

Ot

Overview AEXL U HES +EH A|AHI0| SAS S=ot4l ot=90{S ZLt.

Type Essential

Cross Reference FR-UC12-01, FR-UC12-02

Pre-Requisites AAEIO] HMRU = AEH

1. User7} Power button2 2L}, (A)

Typical Courses of Events 2. A ARI2 2t HW K| E0i| MX| signalg 2Lt (S)
3. HW EHX|Z & 2, A|AHR2 H5| S=EICL (S)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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OOAD TEAM 01

: Use Cases Descriptions(Refined) ....

Actor

Purpose
Overview
Type
Cross Reference
Pre-Requisites
Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

ot
iul

LHE
UC12. Turn Left
Motor
ZX = W™ O|SAZIC
AAEIO| Zoll=E 2|I| HEH = Motordl| ZH=|™ BES FESHA, Motor?t Z2|ME +H

Essential

FR-UC13-01

A|A=0] Normal K= Boost 2= &E{0{0F 5tH, Z0H= =|I| 22f0|0{0f BICt.

1. A|2=10] Motorof| Zt=|F HE S TEHTITL. (S)

2. MotorZt Zt3|HStCt, (A)

N/A

N/A




Partl

OOAD TEAM 01

: Use Cases Descriptions(Refined) ...

==
==

Use Case

Actor

Purpose

Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

UC13. Turn Right

Motor

<:>
HHS

yX

=

Si5t 0, MotorZt M

Essential

FR-UC14-01

AAEIO| Normal EE= Boost 2 E AENO{OF SHH, Fgk

2t0|O{OF BtLt.

CC

L= 50 Foi=0| HX

&

—

At
()

1. A|AEIO| Motord]| 23|& &
2. MotorZt 3| H$ICt. (A)

adS HESL. (9)

N/A

N/A
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: Use Cases Descriptions(Refined) ...
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Use Case UC14. Move Backward

Actor Motor

Purpose ZX= 2T 0|3 A[ZIC,

Overview

Type Essential

Cross Reference FR-UC12-01, FR-UC12-02

A ABIO| Normal 2= Boost 2 & ME{{OF SHH, M
2/0|0{Of SiLC.

EHS 25 ZOoi=0| HX(E &

o

Pre-Requisites

1. A|AEIO| Motor0l| =X HHES ™MLY, (S)

Typical Courses of Events 2. Motor7} SZIITH. (A)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: Use Cases Descriptions(Refined) ..

= LHE
Use Case UC15. Enter Low Battery Mode
Actor Battery
Purpose HHE{2| Xtk = A| Low-Battery ModeZ ZIQIBiCL.
HHE{2| 7t AAZL OISE HOIX|H A[ARI0 M= E HLin, A|AHZ 0|F 2Hop X3 2
Overview
C = Hetotrt
Type Essential
Cross Reference FR-UC10-01, FR-UC10-02
Pre-Requisites AMAEIO] HMRU = AFEH

1. BatteryZ} A|AEI0]| low battery signal2 F&SHCE. (S)

Typical Courses of Events 2. A|AEIS signal 41 &, Low-battery modeZ HZBIL}, (S)
3. A AEI2 2t IS0l SEF DX BHS LHZICE (S)

o1 o ocoo=

=
(S

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: Use Cases Descriptions(Refined) ..

OOAD TEAM 01

=
—

Use Case
Actor

Purpose

Overview

Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

UC16. Stop Charging

User

HHE{E|E ST

fjo

=guls

MEXZL TS

x

—

o

ZO}H AAHIO| HiEE]| 5T

Essential

FR-UC16-

01




Part2

:Sequence Diagrams ..

OOAD TEAM 01 Q

SD-01
Turn on System

:Controller
Power Button

OperatingMode
<<abstract>>

Battery Driver

Dust Sensor

Cleaner Driver

Motor Driver

Obstacle Sensor

Driver Driver
I“_'I 1: powerButtonPressed() P_ i : . . :
opt | [power =T] 2. initialize() ’r E : : :
loop [status = T] : : :
(j 3 : declineLV() ; : :
... dommitiezom SendMoied ] | : :
5: initialize() ‘D 5

6: initializ:b(}

7: initialize()

8: initialize()

SD-01 TURN ON SYSTEM
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: Sequence Diagrams .,

OOAD TEAM 01

SD-02

Set Cleaning Mode

Start Button

:Controller OperatingMode
<<abstract>>
Motor Driver
1: startButtonPressed() E
opt lisNowCharging = F] 2: currentMode = startButtonPressed(motor, cleaner) :

opt

'

[currentMode == standBy] :
3:ref/ .
UC3. Move :Forward

—»| 4:ref/ yea Start,Cleaning

return

SD-02 SET CLEANING MODE
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: Sequence Diagrams ., ...

SD-03 SD-04 |
Move Forward Start Cleaning

; OperatingMode
OperatingMode ;( ): <p<abstrgct>> ;( ):
<<abstract>> .

Cleaner Driver

Motor Driver

: 1: moveFoward() : | 1: startCleaning()
H ﬂ 2: decideSetting(false) >

SD-03 MOVE FORWARD SD-04 START CLEANING
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: Sequence Diagrams ..

SD-05
Avoid Obstacle

Obstacle Sensor Controll :Obstacle OperatingMode Motor Driver
Driver il Processor <<abstract>>

D 1: obstacleDetected(dir) L I

H 2 : decideDirection(dir, currentMode, mmor)L
»

: 3 : fw = checklsForward()

(— — — — — — — — — - return— — — — — L — — — — _

E 4: checklsMoving(direction, motor) E
E opt [currentmode == Normal or Boost] :
i alt [direction = LEFT] E
: —»IS:_rGf/ Uct2. Tum Left | i
E 6:ref /' ucs. Move Forward | E
i [direction = RIGHT] !
E » 7 ref/ UC13. Turn Right i
E 8: ref / UC3. Move Forward | i
: [direction = BACK] i
i —Flg:_ref/ UC14. Move Backward | ;

O

Q
M
iy

fw7} false™ obstacle processor?| front sensor= 112{5HX]|
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: Sequence Diagrams ..

OOAD TEAM 01

SD-06
Adjust Boost Mode

Dust Sensor
Driver

:Controller

D 1: dustDetected()

2 curenthade = decdelsDusiedicearss, currenthiods)
-

:Dust Processor

Ll

OperatingMode
<<abstract>>

Cleaner Driver

opt [isDusted = T] 3: dustDetected(cleaner) >
opt [currentMode = BoostMode] 4: decideSetting(true) "-’[I
»
i 5: startTimer() :
opt [startTimer()]
6: currentMode = timerExpired(cleaner) _

7. decideSetting(false)

g — — — —retun- — — —

SD-06 ADJUST BOOST MODE
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: Sequence Diagrams .,

OOAD TEAM 01

SD-07
Set Stand-by Mode

Start Button

:Controller

[] 1: startButtonPressed()

OperatingMode
<<abstract>>

] 2: currentMode = startButtonPressed(motor, cleaner)

return

opt

[currentMode == Normal or Boost]

3: ref / UC8. Stop Moving

>
—

4:ref /' yco. stop Cleaning

< _______________________________________

SD-07 SET STAND-BY MODE
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: Sequence Diagrams

UcCs, UC9

OOAD TEAM 01 Q

SD-8
Stop Moving

OperatingMode i
<<abstract>>

Motor Driver

D 1: stopMoving() »D

SD-08 STOP MOVING

SD-09
Stop Cleaning

OperatingMode
<<abstract>>

Cleaner Driver

: 1: stopCleanin '
H P g() >H

SD-09 STOP CLEANING
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: Sequence Diagrams

UC10

OOAD TEAM 01

SD-10 CHARGE BATTERY

SD-10

Charge Battery

User

1: chargeBattery()

:Controller

o |

OperatingMode
<<abstract>>

EY

It [power = F]

| 2:chargeAllowed = true

3: chargeAllowed = canCharge()
return
G T T

Battery

Driver

opt

[chargeAl

lowed = T]
4: startCharging()

loop ‘H

[status = F]

I e i O

:| 5: inclineLV()

opt

[battery > 10 && lowBatteryCleared = F]
6: lowbatteryCleared()

<

8: currentMode = lowBatteryCleared() :

return

SO L LT
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: Sequence Diagrams

UCT

OOAD TEAM 01

SD-11
Turn off System

Power Button

1: powerButtonPressed()

:Controller Battery Driver Obstacle Sensor
! Driver

Dust Sensor
Driver

opt ) [power = F]

2: turnOffBattery()

[

3: deactivateObstacleSensor()

| 4: deactivateDustSensor()

— St ref/ UC8. Stop Moving
__’ 6: ref/ UC9. Stop Cleaning

SD-11 TURN OFF SYSTEM
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: Sequence Diagrams

UC12, UC13, UC14

OOAD TEAM 01 Q

SD-12 SD-13

Turn Left Turn Right
OperatingMode OperatingMode i
<<abstract>> <<abstract>>

Motor Driver

Motor Driver

D 1 : turnLeft() ’|Ii| D 1 : turnRight() >|:|

SD-12 TURN LEFT SD-13 TURN RIGHT

SD-14
Move Backward

OperatingMode i
<<abstract>>

Motor Driver

: 1 : moveBackward() I
D >|:|

SD-14 MOVE BACKWARD
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: Sequence Diagrams

OOAD TEAM 01

UC15
SD-15
Enter Low Battery
Mode
Battery Driver :Controller O<p j;ﬁg?rgnge

D 1: lowBatteryDetected()

2: currentMode = lowBatteryDetected(motor, cleaner)

P 4: ref/ UC8. Stop Moving

» S r'ef/ UC9. Stop Cleaning

SD-15 ENTER LOW BATTERY MODE
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: Sequence Diagrams

OOAD TEAM 01

UC16
SD-16
Stop charging
i :Controller i

User

2: stopCharging()

Battery Driver

—L

1: stopCharging() ’{

g

SD-16 STOP CHARGING
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: Class Diagram

OOAD TEAM 01

Power Button

Start Button

Obstacle Sensor Driver

- status - Boolean
- direction : Boolean[3]

+ initialize{): VWaid
+ deactivateObstacleSensor(): Void

Maotor Driver

- slatus : Boolean
- maveDirection; Direction
- ferward - Boolean

+ initialize(): Void

+ moeveForward(): Viokd

+ stophMoving(): Void

+ wmLef): Void

+ tumRighti): Void

+ moveBackward|): Void

+ checklsFarward() : Boolean

Controller

- power: Boolean
- isMowCharging: Boolean

- startTimer(); Boolean

+ powarButtonPressad(): Void
+ startButtonPressed): Veid
+ chargeBatteryl(): Viaid

+ lowBatteryDetected(): Vold
+ lowBatteryClearad(): Void

+ stopChargingd): Vold

+ dusiDetected(): Void

+ obstacleDetactedidirection : Boalean(3]): Void

Battery Driver

-V int

- status | Boolean

+ intializel): Vaid

+ turnOffBattery(): Yoid
+ daclinal V() Void

+ inclinelV(): Void

+ stariCharging(): Void
+ stopCharging): Vioid

Dust Sensor Driver

- status ; Boolean
- dust: Boolean

+ initialize{): Viaid
+ deactivateDustSensaor: Void

Cleaner Driver

- slatus : Boolean
- mode: String

+ Initialize{) : Void

+ startCleaning(): Void

+ stopCleaning(): Woid

+ decideSetting(boost : Boalean): Void

OperatingMode
<<abstract>>

Dust Processor

h 4

©==mm P CleanerDriver) : Operatinghoded

+ decidelsDusted{cleaner: CleanerDrivers,

currentiode | OperatingModed) | OperatingModed

CleanerDriverd ) : OperatingModed,

+ lopwBatteryCleared)) : OperatingMode&

+ canCharge{) : Boalean

+ checklsMoving{direction - Direction, maotor : MatorDrivers) © Vald
+ stariButtonPressed{motor ; MotorDrivers, cleaner;

+ lowBatteryDetected(mator ; MotarDriver&, cleaner:

+ dustDetecled{cleanar: CleanarDrivers) :

+ timerExpirad|cleaner: CleanerDriver&) - Operatinghoda&

Obstacle Processor

- direction : Boolean[3]

+ decideDirection{dir | Boolean(3], currentMade : OperatingMode, motor | MatorDriverd) : Vaold

OperatingModes

_—— /

StandbyMode

NermalMede

BoostMode

LowBatteryMode

+ checklsMoving(direction : Diraction, mofor :
MatorDrivers) : Vold

+ startButtonPressed{motor : MotorDriver&, cleaner:
CleanerDriverd) - OperatinghModes

+ lowBatteryDetected{mator | MotarDrivers, cleaner:
CleanerDriverd) : Operatinghodes

+ lowBatteryCleared() : CperatinghModes

+ dustDetected{cleanar: CleanarDriverd) :
OperatingModes

+ canCharge() : Boalean

+ timerExpired{cleaner: CleanerDriver&)

- Operatinghfode&

+ checklsMaving{direction : Direction, mator ;
MotorDriver) : Void

+ startButtonPressed{motor | MatorDrivers,
cleanar: CleanerDrivard) - OparatingModes
+ lowBatteryDetected{motor : MotorDriver&,
cleanar: CleanerDrivar&) - OparatingMode&
+ lowBatteryCleared() - OperatingModes:

+ dusiDeatected(cleaner: CleanarDriver&) :
CperatingModes

+canCharge() : Boolean

+ timerExplred{cleaner: CleanerDrivers)

: OperatingModad

+ checklsMoving(direction : Direction, maotar -

MeterDriverd) : Vold

+ startButtonPressed{mator : MotorDriver&,
cleaner: CleanerDrivers) : OperatingModes
+ lowBattery Detected{motor : MotorDrivers,
cleaner: CleanerDrivers) : OperatingModes.
+ lowBatteryCleared() | OperatingModed

+ dustDetectad(cleanar: CleanarDriverd) :
Operatinghoded

+ canChargel) : Boolean

+ timerExpired(cleaner: CleanerDriverd)

: OparatingMode&

+ checklshMoving(direction : Direction, maotar -
MetorDriverd) : Viodd

+ startButionPressed|{mator : MotorDriver&, cleaner:
CleanerDriverd) : OperatingMode&

+ lowBatteryDetected{motor : MotorDrivers, cleaner:
CleanerDriverd) . OperatingMode&

+ lowBatteryCleared() | OperatingModed

+ dustDetected(cleaner: CleanarDrivard) :
Cperatinghodek

+ canChargel) : Boolean

+ timerExpired(cleaner: CleanerDriverd)

: OparatingMode&







