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Use Cases (Refined)



Functional Requirements

Non-Functional Requirements
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Use-Case Number & Name
UC-01 A= &4 A|0f
=

UC-02 At5 4

UC-03 Fo{E ZX|

=

UC-04 2= &g RIS

UC-05 TX| ZX| = Lot F4

Xl 2| sH{of sHH Z+ MIA O|HIE = 100ms O] LK

HOF ©FCt

HA > BX))s= HXEH2E A E| = 0{0f Btr}



U c D' HE AR
seLase Iagram - Actoroz 7| Z= Obstacle Sensors= Front, Left, Right Sensor =2 Al =20t 0] H# 7

<<actor>>
Front Sensor

<<actor>>
User Left Sensor
<<actor>>
Right Sensor
<<actor>>
Cleaner
<<actor>>
24K
SRR Dust Sensor
<<actor>>
Motor
At oF - <<actor>>
s es Rear Sensor
Hx| X =8 F3l
<<actor>>

Cleaner

...........................................................



UseCase Detail
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UC-01 &S &4 N|o]

Use Case 1. Xts &4 H|0f
Actors User, Motor, Cleaner
Description AABRIO| AFEXTS] HHO| ) Ats HA WS H[oetTt

Stakeholders and Interests:
- AFEXE HE Qldd 5 ZA| Xts AT AR 7 |E |5}
- RVC N[0 AZEQ|0: Rt A2 HHZ =ASHH OFH MO = X5 HA BEZ HO|5Of StCt,

Preconditions (Al'x'l 4 '|) Postconditions (Al-o X?—l)
1.A|AE M0 AN QUL 1. A\|AEIO| Xt HA DEZ M=
2.RVCZ CH7| M E EE= XI5 H A A|ALO| 715t AE|O|LC}. 2 HA ASHS oISt | Hlo| 2T} SHA
3.X|FHQIAIAH @ 7 It QL= EFO|CE 3.0|Z HA =8 Ol MA] 7|8t EXES
4ANERIALS A A BEE A8Y = Us JEO|G




UC-01 &S &4 N|o]

Description | AIAEI0] AFRXLS] B210f wiat S &4 42 ®ojsict|  Extensions (0| 2]/CHF A|LIE[ 2).
3a. AIAS0| KIS A A|XH E7HS Alefol AL

Main Success Scenario (7| & A& A|LIE| 2): 3al. NLEE S 34 AH 235 AT,
1. AN X7 KFE HA A|ZH HE S oladsiT} 3a2. A|AEIZ2 oIX) AR o~ Q= MEIE FXISHCY.
2. A|AEIS AR XIO| 2122 A AISIT, 3a3. UC-012 S =3t}

3. NAEIS 1T XS &4 AIRHO| 753 Alefelx] stelsich
4. N|AHIS XIE HA DS S AEE XSS} 2a. AFBAF (1590| REoH| B2 87

5. A ARS M 23 Alxhe FH|S gttt 2a1. A ZRE SiE ©HS FARH,
6. A|AEIS XI5 HAE A|ZHSIC} 2a2. AARI2 TH7| HENE RXISIC.




Use Case 2. XIS A

Actors Front Sensor, Left Sensor, Right Sensor, Dust Sensor, Motor, Cleaner

Description | A|AEIO] MA HE ZHOMH R XISIHM X[SHOZ HAS M OIC]

Stakeholders and Interests:
- AF2X| HIEO| RSO0 2 HAE|7|E IS}
- RVC N[0 2T EQ|; =2 L|oIHA E2HO = HA JH3 FHH oV | & |}

Preconditions (A[M = 71): Postconditions (AfS = Z1):
1.RVC7} H&t 2t= MEHO|CE 1.RVC7t Ha RS X[SHO 2 F{H{oh AEHO|C}
2.Front Sensor, Left Sensor, Right Sensor7t =4t 2t Af 2. A =of|it2} Blero| A=l AEHCE

EHO|C}

3.UC-0101| 23l At5 HA7t A2zl EHO|CE



Extensions (0| 2| /CHQF Al LIE]| 2):
3a. T8 ZollE &X| (UC-03)

Description

Main Success Scenario (7| = ‘d& AlLI2| 2): 3a.1 Mgt MM 7 Zoll =2 2 K|St
1A AEIO] HA 7|1} =8 AFEIE x7|3}5HC} 3a.2 A|AHIO| 2} e @02 Hiska HStsiCt
2 AN AHIO| MEISHAAM HIEF HAE 3T} 3a.3 A|AHIO| CHA| HEISHH HAE THIHSICE - 3EHA|2 S0k
3. 0849 xpF 2F MM, HX| M7} FI7|HO 2 ZHX| LIES A|AHI|
HESIC} 3b. Fehzh BE FOE ZX| (UC-04)
A N AEI0| XIOHE 9122 stolsla A4 XXl HAZ ASHSICEH 3b.1 e zx 2F MM B o= 4X[SHTt
5.A|AHIO| 2~4EHAHE HHESHH Xt HAE X|&IC} 3b.2 A|AHIO| = XI510] S7HS =HESIT}
3b.3 A|AEI0| EfE Jisot Bisto 2 M3t S MEISICE > 3EHA| 2 Sofd

3c. HX[ ZX| (UC-05)

— —
3c.2 A[ARIO| HA ZEE =0I0;

3c.3 28 At = Heff S ZEE STt > 3HAZ =0

5a. AFEXEEa SX| EF
5a.1 AFEAE E4a SX| EF= LHEIL
5a.2 A|A”I0| HA MES SA SHSI > &



UC-03 Zoli= a~Xl

Use Case 3. Z0ll= 4X]|
Actors Front Sensor, Left Sensor, Right Sensor, Motor, Cleaner
- Met xp @ MA S StLt O 20| ZHOolES & X[oH 0| Use CaseZt A|&HEICE,
Description |- RVC= 848 BHE1 HOoZ0| gls o = Mot
- sk M3 3 HASHH FIIBICL

Stakeholders and Interests:

- AEXE HA S HOlZ2 SS01K| 11 QENSHA| 2|I|5H7 | S &St}

- RVC H|O] 2T EL|04: MM L2 78O = HAIZIO = ZolE2 4 Xlotr ATt o|If Z2F=2 +=AHol{Of oI
- NAH 2F SH: 5= UK A ASHS SA[0| 2E6HOF StCF,

Preconditions (A Z=Z): Postconditions (Al Z=71):

1. A|AEIO0| XtE F 4 =l SO|ICL.

2.Front Sensor, Left Sensor, Right Sensor/| @ &&OE S&6[11 2. RVCE MER BakO 2 M2ls6te] 0|52 X
[e)

UL,
3.RVC7} 0| &0IC}.

1. F0H=0] 2| ICt,

3.Al

RSP



- Jdr xp 2 MM & oLt O| 40| HollE= & X[oH 0| Use Case/f A|&HEILCE,
Description |- RVC= 84 F Ha1 HOiE0| gl= e = Mol
- 2o Mot 2 HASHH MEIeIC,
Main Success Scenario (7| = ‘835 A|LIE| 2): Extensions (M| 2|/CH 2F A|LI2| 2):

1. A|AHEIZ Front Sensor, Left Sensor, Right Sensor= So =
stAdS X|&™MOo 2 ZEX|oHC}

2. A AHEIZ Fdbof| Zofj=0| Exlet= Z X[ et

3. A|AHIS Six| XIGH HISFO 2 0|5 0| &7FsoICHT THErsICY
4. \NABI2 3|0|1E ot MER gheksZ A-0lL}.

5. A|AEIZ MotorE S0l 2hefs M&otrt.

6. A|AEIS MZXIZ XH7H P}

7. N ABI2 HA S ALl

2a. MIA| H|O|E{7} ESASIHLE YA|HOE @27}

H
=

rot

2al. A|AEI2 X
1}0]

2a2. =2l &

7} M g;eqo E3 IH§+0I6H:f




= HISE Olcl= H EF3s
UC-04 EI— OO —IME IL = =
Use Case 4. ROt S o B=
Actors Front Sensor, Left Sensor, Right Sensor, Rear Sensor, Motor, Cleaner
- Met xp @ MA| 25 EollE2 ZX|oHH 0| Use Case?} A|&RHEILCE
- - RVC= &2ttt
DeSCrIPion | o7 = 5 e o2 ware M)
- abst Mgt S FMEISHCY

Stakeholders and Interests:

- ArEXE: RVCIt 9ol &0l ME AL R EHESHH FAE X|S017|E JHettt
=

- RVC H|0] 2ZE|[0]: T, XS

 2%0| 2

M £= of

= @l0| eHESHA & =0tV | S Attt

Preconditions (At Z=1):

1.RVCI} FTl 7ttt B=0f| 2| X[k &fEHO|Ct

2.2 = Obastacle Sensor’} &O0l{=

Postconditions (A}E Z=Z1):

1.RVC7} $H 3 ofl ol0f A &
2.UC-02 XI= HA 28loz E1
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2.\
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Cleaner
Left Sensor, Right Sensor
== Jtstt weks 2ol
MotorE =dt
MotorgE =dt

Extensions (0| 2| /CH 2F Al L}2]| 2):
30. 271 SOIE 9 BE ofs Qs AP

3a.1 AlAEI0| 272 S7IS prE st
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UC-05 HX| ZX| = Ze B4

Use Case 5. HX| &KX = 43t A
Actors Dust sensor, Cleaner
- M7} HEke| HX|E ZX|6HH 0] Use CaseZt A|ZHEICY
D i - RVC= A U E &I},
escription N
PHON ozl 4 22 R A|7H S0t @x|3ict
- U™ A|ZHO| X|LtH HA AT E 2l AEfE =23 TC}.
Stakeholders and Interests:
- AFE XA HX| T B2 1A S O RS HASH | E &St}
- RVC N0 AZEQ0f: HX| ZX| Al HA MSE 50 ST PHE GUEOE HAGHI|E ATt
Preconditions (At Z=1): Postconditions (A}E Z=Z1):
1.UC-02 A= HA 43H0| Xl Z0|Ck 1. L™ A|ZE SO =0t Xl HA A2 HATL 43l AEHO|CH
2.Dust sensor?t HAF 2= S0|C} 2.Cleaner?} el A L MEZE 54t AFEHO|C}
3.Dust sensor”/f HtEC| HX| S ZH K|t AEHO|CE




Description

=
—
- 8 A[ZHO] X|LtH

UM AlZt S0t
Ha 2EE o

[SHC}.
SEE ST

Main Success Scenario (7| &=
1.Dust sensor/| HX|Z ZX|SIH A

43 MY
AB0f) FISHSIC

— 3

—
2. A AHIO| Cleanerd|A| A ZEE =0|=5 HHIC}

3AIAEI0| 2Bt HA LT UM AZHEHHA

4. 28 A|Zt0] X|L}H Cleaner?Z} &
5.Cleaner?} Q& HA ZEZ2 F7

u

Of

Extensions (0| 2] /CH 2t A LIE| 2):

3a. 34 & HollE 44X

3a.1 UC-03 EE= UC-047t E2|AHEICT

3a.2 ZOIE 2|O| tt= B &f & HAE TWIHSHCT

3b. AA = X7t LUK == L
3b.1 HA QK| A|ZHS %7|3}81T0 CHA| 712

m
Ok
A

3c. 4%t & & AEAVE 8 SX = Uel= 82
3CAAMEA E4 SX| EF= U2
3C.2AA”0| A=t oS FA| ST




System Sequence Diagram
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Dust Sensor Cleaner
I I

/N

isDustDete &ted()

<

startBoostCleaning()

<
(23 4 & HX| *ZX])
|
isDustDetected()

20X
=

o MHX| ZIK| A| A|AEIO| HA 2t XA S2

S
o

xR 38
o MHX|ZLX|->HAM7| S ->d=tHA
OX| -> L™ A|ZH E1ot 2= 2l M7 |2 57

0 _l/&7| ZEQIE
o KA Z K| KHZK| Al 23 A A AE] S

. AT AIZH AT Al Yt HA BER =3




System Operations(System Interface)

{Interface}
RVC System

+startCleaning()



Domain Model



Domain Model

© Command

type : CommandType

1

© DustSensor

dustState : DustState

i

© FrontSensor

isBlocked : Boolean

'll- 1 *

INTENSIVE_CLEANING
ERROR

LEFT_RIGHT_BLOCKED
LEFT_OPENED

RIGHT_OPENED

Ha HE A A HE Holl= 2l B
1
-
1 © Orchestrator
1 systemState : SystemState
11
e 718t SE el 7|8t SE el 7|9t =5
| (E) Obstaclestate
. SystemState CLEAR 1
FRONT_BLOCKED [ , .
IBLE FRONT_LEFT_BLOCKED (E) Cleaningintensity
e CORNER_TRAPPED
AVOIDING A NORMAL
REVERSING il gdan HIGH
LEFT_RIGHT_REAR_BLOCKED |

© RearSensor

isBlocked : Boolean

o= 4% HE

© LeftSensor

isBlocked : Boolean

III*

Holl= = HE

1.*

© RightSensor

isBlocked : Boolean

Holil= % HE

ME 7t S5

Fd

© Cleaner

isActive . Boolean

intensity : Cleaninglntensity
startCleaning : void
stopCleaning : void
setintensity : void

=

1
@ Motor
moveForward : void

moveBackward : void
turn : void

stop : void
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