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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) ...

OOAD TEAM 01

t= LHE

Use Case UC1. Turn on System

Actor User (Power Button)

A1 27| SEi= ZFslt

1o
fujo

Purpose AAEIH

AEXE7E FAO| THE HEHO[M Power HES +2H A|AHI0| HW QA S

—
1 X7 2-8E Aot 7| Stand-by AEf= FIRISHCL.

A
T

Type Essential

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

Pre-Requisites AAE HR0[ THA AU0{OF SHLCE.

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

]
bt
N
tot
ol
fliok
0x
tot
rot
il
@

Alternative Courses of Events N/A

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

Use Case UC2. Set Cleaning Mode

Actor User (Start Button)

Purpose ANAEIS HA BE(Normal Mode) 2 H2HSHCE,

Stand-by AEHO|M AFEXI7} Start HES =28 A|AHIO| Normal (B4

- =
. T — L=
Overview
|1, =2 MM I cleaner HEHE F7[Ho= HATICE.

rot

A)QEZ E

)

—

Type Essential

Cross Reference FR-UC2-01, FR-UC2-02

Pre-Requisites AAEIO| Stand-by 2 E AEJO{Of SHCt,

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

Typical Courses of Events 2. SystemO| operating modeZ Normal(d4 RE)2 HABICL (S)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Partl

: Use Cases Descriptions(Refined) .

OOAD TEAM 01

LHE
UC3. Move Forward

Actor Motor

Purpose EXE M 0o|SAIZICE

Overview A AHEIO| Normal E== Boost HE{Y [ motore= F7|XQ 2 MTl SEHS 3T,
Type Essential

Cross Reference FR-UC3-01
Pre-Requisites A|AEIO] Normal EE= Boost &= AEHO{OF BT,

1. Controller?} motorof| MZl HHS MESIC (S)

Typical Courses of Events 2. Motor7h MZIBICE (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 FAIC,

Overview AAHEIO] Normal EE= Boost 2= [Mf cleaner?t 8215t 372 HATICE,
Type Essential

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

1. ControllerZ} 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 Z0f=2 ZX[5HH signal2 Systemol| &35t SystemE 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 ST},
1. Obstacle Sensors7t ZoH=2 ZX|TICE. (A)
2. Obstacle SensorsZt obstacle signalS A|AH0| M&SICE (A)

Typical Courses of Events 3. A|AEIO| ROIS B|T| HBtS HEBIC) ()

4. NAHI0| AHE o= 0|5 FHS HETL. (S)
HX|El Holi= ko w2t ChEZat 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 Zo=0| IS W7IX| Move Backward= s{ 2afo

= Turn

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

Use Case UCG6. Adjust Boost Mode

Actor Dust Sensors

Purpose
=3t

x| ZK| Al Boost BEE MEHSI0] HA £HS Zestn, YA AlZHE Normal 2EE

. Dust SensorZt HX|E ZX|5HH dust signalg AIARI0| M&st, A|
Overview + -
E 2 JMetoto] 571 28 HAE Aot 5| Normal 2E2 St}

AHIS Boost &2

Type Essential

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

Pre-Requisites A AEIO| Normal 2= AEHOJOF S,

1. Dust SensorZt HX|Z ZX|IStCL. (A) 2. Dust Sensor?t dust signalS A|ARI0| X

Typical Courses of Events
yp 3. A|AEIO| modeE Boost2 FESIC. (S)

SeiCt. (A)

Alternative Courses of Events N/A

Exceptional Courses of Events Boost ZE & dust signal0| Xj=p4l=|™ EFO|HE X7(8k5t 0 5XE CHA| ZF ST,
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: Use Cases Descriptions(Refined) ..

= LHE

Use Case UC7. Set Stand-by Mode

Actor Start Button

Purpose CH7| REZ MSt

Overview AAEIO| Normal EE= Boost 2= [ Stand-by 2E2Z FEtSIC},

Type Essential

Cross Reference FR-UC7-01

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

1. Start ButtonO| press® S E HHCE, (A)
Typical Courses of Events 2. A\|AHIO| 31X ZEES SQIBHL, (S)
3. A|AHIO| 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) ..
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= LiL

Use Case UC8. Stop Moving

Actor Motor

Purpose 0|= MHX|

Overview SystemO| Stand-by 2 EL} turn off AEf i 2E{ 0| 50| HX|=ICt,

Type Essential

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

Pre-Requisites A AEIO| Stand-by EEZ MSHE| L M0| HE

1. Motord| HX| A& HHCE (S)
2. MotorZt MX|BICE. (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) ..

OOAD TEAM 01

= L

Use Case UC9. Stop Cleaning

Actor Cleaner

Purpose PSP SN

Overview SystemO| Stand-by 2 EL} turn off AE{ W HAJt HX|=IC,

Type Essential

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

Pre-Requisites AAHIO| Stand-by ZEZ MEHe|HLE MR40[ THE

1. Cleaner0| MX| Al E HHCE, (S)

Typical Courses of Events 2. Cleaner} EX[BiCE (A)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Partl

Use Cases Descriptions(Refined) ...

OOAD TEAM 01

Use Case UC10. Charge Battery
Actor User
Purpose HIE{2| S SX5H0] A|ARIO| CiA] BMHO = SAE = U= oI,
Overview AER7t TS AIZFSHH A|AHO| HIE{Z|E ST oICY.
Type Essential
Cross Reference FR-UC11-01
Pre-Requisites 1. A|AHEIO| (Normal, Boost) AE{7t OFL i 2. M J7ts%t 2t =)

1. User7t 22 HAT|E SH7|0| HZTICL. (A)
2. A|AEI2 Stand-by ZEZ FMESICE (S)
3. A|AHI2 HiE{2|o] MEHE O] EBLILE. (S)

4. BHE{2|7} AAIZS DAS Il Stand-by modeZ HEHSICE, (S)

Typical Courses of Events

Alternative Courses of Events N/A

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

OOAD TEAM 01

L
UC11. Turn Off System
Actor User (Power Button)
Purpose AMAES ZF510 2= SHER0S M S BL.
Overview A EX7 HEA HES F2H AAHO0| SEE S=5t11 SIEY|0E LL.
Type Essential
Cross Reference FR-UC12-01, FR-UC12-02
Pre-Requisites AAEIO| HXM U= AEl
1. UserZt Power button2 +2LCt. (A)
Typical Courses of Events 2. N A2 2t HW X[ E0f| FX| signalg EHCE. (S)
3. HW &K= B8 =, A|AHR2 25| Z=EICL (S)

Alternative Courses of Events N/A

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

UC12. Turn Left

Actor Motor

Purpose

Overview

AHI0| Foll= 2|n| TE = Motor0]| £t=|d S HESHL, Motor?} 22| S +H

Type Essential

Cross Reference FR-UC13-01

Pre-Requisites AAEIO| Normal EE= Boost 2 E AENO{0F S, ZH0HE 3| 1| AH2t0|0{Of i}

1. AIAEIO| Motor0| Zt2| ™ HEH S MY, (S)

Typical Courses of Events 2. Motor7} F3FiC} (A)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: 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

=

Ei5t 0, MotorZt R3|HS

Essential

FR-UC14-01

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

2t0|O{OF BiLt.

CC

L= 50 Zoi=0| HA

&

—

At
()

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

adS HEL. (9)

N/A

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

UC14. Move Backward

Actor

Purpose

Overview

Type Essential

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

A|ABIO| Normal EE&= Boost 2 E MEH0{Of SHH, MEH/%/ 2= EHOZ0| Z4X|E
2t0|0{O} StLt,

Pre-Requisites

Al

o

1. AI2R10] Motorof| =% HE S TSI, (S)
al

Typical Courses of Events
yp 2. Motor7} SXIBLL}, (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| Zt2F 2= A| Low-Battery ModeZ ZIQIBiCL.
HHE{2| 7t AZL OIStE HO{X|H AARIG Al=E HLD, A|AHZ 0|F R0} X 2
Overview
C = H™etotr}
Type Essential
Cross Reference FR-UC10-01, FR-UC10-02
Pre-Requisites AMAEIO] HMRU = AEH

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

Typical Courses of Events 2. A\|AHIS signal 41 £, Low-battery modeZ HABICL. (S)
(S

3. NAEI2 2 ZX[=0l| S FX| BFS WEIL. (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 UC16. Stop Charging
Actor User
Purpose HIE|2|S ST S L.
Overview AEXR7t S S S=oIH AAHIO| HIEZ| ZHS S=ICL.

Type Essential

Cross Reference FR-UC16-01

Pre-Requisites SH1E0|0{0f TIC.

1. User?t 22 27|18 SF7|0l|lM 22[2ICt. (A)

Typical Courses of Events 2. N AEIO| ZHS HE[BIC}. (S)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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: System Sequence Diagrams Overview(1)

A1 M[0] DHE ]

UC1, UC2, UC/, UC10, UCT1, UCT6

SSD-01 SSD-02 SSD-10
Turn on System Set Cleaning Mode Charge Battery
<<System>> <<System>> <<System>> <<Sensor>>
ystem :System :Battery Driver
User H User H
(Power, Button) . (Start Button) H Lot M o
} E : chargeBattery()
‘ ; chargeBattery()
: powerOn() E setCleaningMode() :
i E ' battery > 10 and
: : : - ) mode = lowbattery
i : i |, setStandbyMode()
SSD-07
SSD-11 SSD-16
Set Stand-by Mode Tumn off System Stop Charging
h )ys! er:“|>> <<System>> <<Sensor>>
:System :Battery Driver
User d User H ‘
(Start Button) (Power,Button) H L
1 ; ‘ stopCharging()
i setStandbyMode() f JE— :
% stopCharging()

[ HIA] 2K THE ]

SSD-05
Avoid Obstacle

<<Sensor>>
Obstacle Sensor «Sys‘;":>
Driver YS!

obstacleDetected()

UC5, UCB, UCT5

<<Acutator>>
Motor Driver

[front=T, lft=F, right=F / front=T, left=F, right=T]

[front=T, left=T, right=T]

o= Ao T1
op

).m:;, Righ =T /Loh = F, RG]

[right = F]

UC3. Move Forward

SSD-06
Adjust Boost Mode

<<Sensor>>
<<System>>
Dust Sensor Sysst: -
Driver

dustDetected()

SSD-15
Enter Low Battery Mode

<<Sensor>> <<System>>
ittery Driver ystem

lowBatteryDetected()
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: System Sequence Dia

OOAD TEAM 01

rams Overview

SSD-03
Move Forward

<<System>>

[ RVC H|0{ T{Ed ]
UC3, UC4, UC8, UC9

<<Acutator>>
Motor Driver

:System
moveForward()
SSD-04
Start Cleaning
<<System>>
:System

startCleaning( )

<<Acutator>>
Cleaner Driver

SSD-08
Stop Moving

<<System>>
:System

stopMoving()

<<Acutator>>
Motor Driver

SSD-09

Stop Cleaning

<<System>>
:System

stopCleaning( )

<<Acutator>>
Cleaner Driver

8SD-12
Turn Left

<<System>>
:System

[ 2Fek Mt & ]
UC12, UC13, UC14

turnLeft()

<<Acutator>>
Motor Driver

SSD-14

SSD-13
Turn Right

<<System>>
:System

Move Backward

<<System>>
:System

moveBackward()

turnRight()

<<Acutator>>
Motor Driver

<<Acutator>>
Motor Driver
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Part2

: System Sequence Diagrams .,

SSD-01
Turn on System
1. User?I Power Button2 S£L}. (A)
i <<System>>
:System
User
(Power,Button) H 2. System0| MRS ?_le___l- (S)

powerOn() 3. HW components (digital clock, obstacle sensors,
dust sensor, motor, cleaner)E Z7|2} 5! &-M3lotCt, (S)

4. operating modeE Stand-by= AHSHLE. (S)
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: System Sequence Diagrams ..

SSD-02

Set Cleaning Mode

A

User
(Start Button)

<<System>>
:System

setCleaningMode()

P

fifo

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

2. SystemO| operating modeE Normal(&4 2E)2

oICt. (S)

H

&
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: System Sequence Diagrams ..

OOAD

TEAM 01

SSD-03
Move Forward

<<System>>
:System

moveForward()

<<Acutator>>
Motor Driver

>

1. Controller?t motoro]| A

2. MotorZ}

Xl

—

&

=4

=}
=

P I=yey

— = -

Ct. (S)
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: System Sequence Diagrams .,

SSD-04

Start Cleaning
<<System>> <<Acutator>>
:System Cleaner Driver
H i 1. Controller?} cleanerdf| A4 A|2F HHZ FMETICE (S)

startCleaning( )

2. CleanerZ} A4
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: System Sequence Diagrams ..

SSD-05
Avoid Obstacle
<<Sensor>>
Obstacle Sensor <<§ystem>> <<Acutat<_3r>>
Dri :System Motor Driver
river .
B obstacleDetected()
alt _
[ g - fight=Tl ref UC12. Tum Left
[ - ref UC13. Turn Righ
fie ] ref /' uci1a. Move Backward

1. Obstacle Sensors?} Zolj=2 ZX|2HCt (A)

2. Obstacle Sensors?} obstacle signal2 A|A&I0]|
M&TICE (A)

3. A|AE[0] HollZE 2| F¥rS A2t

4. N AE0| AHE Ao = 0|5 BHS METILE (S)
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Part2

: System Sequence Diagrams

SSD-06
Adjust Boost Mode

<<Sensor>>
Dust Sensor
Driver

it

. 1. Dust Sensor?} HX|E Z4X|TICt. (A)

:System

2. Dust Sensor?} dust signalZ A|AEI0f| M&SHCt. (A)

dustDetected()

3. A|AEI0| modeE PowerZ FEHSICt, (S)
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: System Sequence Diagrams .,

SSD-07
Set Stand-by Mode
i S— 1. Start ButtonO| pressASE HHLCE (A)
:System
User i

(Start Button)

2. N 2HE0| #ixf REZ =elolLt. (S)

setStandbyMode()

3. A|AHI0| Stand-by ZE7} EICL. (S)




Part2

OOAD TEAM 01

: System Sequence Diagrams ..

SSD-08
Stop Moving

<<System>>
:System

stopMoving()

<<Acutator>>
Motor Driver

1. Motordl| X| M E HEHC} (S)

2. MotorZt AX|SICt. (A)
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: System Sequence Diagrams

SSD-09
Stop Cleaning

<<System>>
:System

stopCleaning( )

<<Acutator>>
Cleaner Driver

>

1. Cleanerd|| HX| A& HHLCE, (S)

2. Cleaner?} AX|BtL}. (A)
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: System Sequence Diagrams .,

SSD-10
Charge Battery

A

User

chargeBattery()

<<System>> <<Sensor>>
:System :Battery Driver
>
chargeBattery()

alt ) mode = lowbattery

battery > 10 and

setStandbyMode()

1. Usert 282 HAJ|E ST 7|0of| HZTICL. (A)

2. A|AEIZ2 Stand-by ZEE HEIBICL (S)

3. A AEI2 HIEE|S] &Ef

T

0] £ Bt (S)

4. HiiE 2|7} A |IZfE SRS Stand-by ZEZ FeloiC

F. (S)
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: System Sequence Diagrams ..

SSD-11
Turn off System
i <<Systom>> 1. UserZt Power button2 +ELt. (A)
ystem

User :

(Power Button) -

2. M AEI2 ZF HW ZX[S0] FX| signalE 2'HCY. (S)
powerOff() >

3.HW EX|E S8 = A|AHI2 2IFS
o o T,

O

=EICE (S)
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: System Sequence Diagrams ...,
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SSD-12
Turn Left

<<System>>
:System

turnLeft()

<<Acutator>>
Motor Driver

1. A|AEI0] Motord]| =3 A H

2. MotorZt Zt3| ™ StLt. (A)
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: System Sequence Diagrams ...
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SSD-13
Turn Right

<<System>>
:System

turnRight()

<<Acutator>>
Motor Driver

1. A|AH|0| Motor0f| 23|X H

2. MotorZ} 22|d SiCt. (A)

=

=}
=

x| CHa}

- = -

C (S)
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: System Sequence Diagrams ..,

SSD-14
Move Backward

<<System>> <<Acutator>>
:System Motor Driver

H 1. A|AE10] Motor0l| 2% 3E& TETILL. (S)

moveBackward()

> 2. MotorZ} %I ot (A)
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: System Sequence Diagrams ...

SSD-15
Enter Low Battery Mode
— <<System>> 1. BatteryZt A|AEI0]| low battery signal& T™&StCt. (S)
:Battery Driver :System

2. AN|AEI2 signal =41 2, Low-battery modeZ HASTICE. (S)

I

lowBatteryDetected()
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: System Sequence Diagrams ..

SSD-16
Stop Charging
% <<System>> <<Sensor>>
:System :Battery Driver
= X Hals
: 1. UserZt 28 HAI|E ST7[0| M 22|32t (A)
stopCharging()

P

stopCharging() 2- A|¢EE-"O| %II_% gxl-él;l-Eh (S)
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: System Operations
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+poweron( )
+powerOff()
+chargeBattery()
+stopCharging()
+setCleaningMode( )
+setStandbyMode( )
+dustDetected( )
+lowBatteryDetected()
+0obstacleDetected()
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: Domain Model Diagram

OOAD TEAM 01

1

Cleaner

powermaode ; bool

StartButton PowerButton
1 1
signals signals
=  OperatingMode 1
<<abstract>>
= Controller = Battery
StandbyMode 1 current 1 1 checks 1 status - bool
NormalMode power : bool level: int
BoostMode charging : bool
LowBatteryMode 1
monitors controls
; = Sensor ; | = Actuator ;
|_ <<abstract>> | 5 <<abstract>> |
status : bool | status : bool |
I
| | | |
1..*| 1 1
= ObstacleSensor = DustSensor = Motor | =
direction ; Direction dust - bool direction -'_ Direction
move : Move
<<gnum=>=> “<<gnum=>=
= Direction = Move
TOP
LEFT FORWARD
RIGHT BACKWARD

BOTTOM







