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2MEl Domain Model

<€ Business Object >
Obstacle

0.*

detects

1

< Business Object>
ObstacleSensor

LdistaEe 21 Floﬂ

3

reads

1

€ System Object»
ObstacleSensorHandler

location : Position

1

reports

1

{ < System Object»
lActionControIIer

€ Business Objea)'
Dust

0.*

detects

1

<€ Business Object ®»
DustSensor

l amount : Float J

1
reads

1

€5System Object >
DustSensorHandler

dustLevel : Float

1
reports

1

1 |&System Object>
DustController

1

interacts/reports

< System Object>
RVCController

systemState : SystemState

1

commands

1

commands

1

€System

1 CleanerHandler

] 1 1
interacts/reports
commands
commands
commands
11
< System Object.»
MotorHandler

status : DriveSetti ngJ

1
controls

1

€ Business Object»
DriveMotor

Object> ‘

powerLevel :

1

1

PowerSetting

controls

< Business Object®
CleanerMotor




UC-00 X} 8& A

Actor User (Primary), Obstacle Sensor, Motor, Cleaner
Purpose AE2XH HAE AEGHH HS 8AE S80H0, M2 ZHS0] 2 X1 0H HAQ 01SS SXIsHH
0 . UserJt E4 AES QEGHH AIAEIZ2 CleanerE gdetotd MotorE HEIAIA Tts A E £8SHL
verview B4 TF Obstacle SensorJt M ZHES 2 XI6HH AIAHZ2 MotorE EXIAFIL CleanerE HIg&ststlt. 012 £H 2I(UC-01)sHH
Cross Reference R1.1,R1.2
1. AAEN 2101 HK UO0F SHCF
Pre-Requisites 2. Motor® CleanerJt & S Jisth JEHCOF S
3. Obstacle SensorJt M HUHZS X = U= JEHOO0F ST

(A): Actor, (S): System

1. (A) UserJt Xts A AIEE Yol startCleaning()S Ao
2. (S) RVCControllerJt CleanerHandler®| activateCleaner()& @ =%t}
3. (S) CleanerHandlerJt Cleaner0fl A A|Xf(clean) HE S MY
4. (S) RVCControllerJt MotorHandler® moveForward()€ ==
5. (S)
6. (
7. (

% 1ot rot
Huls

Typical Courses of Events

. (S) MotorHandler 7t Motor0il 1 Zl(move forward) HEE MZSH}
. (A) Obstacle SensorJ} Z0H=SS 2 X|oHH ZEXI8E X HE sensorData(location)E ObstacleSensorHandler(fl M= SH }
. (S) ObstacleSensorHandlerJt ActionController(il obstacleStatus(location)E HEoH }

Al 82 HOHS0] 24X 82

1. (S) ActionController Jt MotorHandler®| stopMotor()£ 2 Z5t

2. (S) MotorHandlerJt Motor(l & X|(stop motor) BEHE ME5HH
3. (S) ActionControllerJt CleanerHandler®| deactivateCleaner()E
4. (S) CleanerHandlerJt Cleaner(il 24 =Xl(stop cleaning) EEE

Alternative Courses of Events
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Actor ObstacleSensor (Primary), Motor
Purpose S Z0HE Z X Al 2T XS £
. Obstacle SensorJt EHZ sensorData®l 2fE EHZActionControllerJt 3T BisFS Z A6 MotorMIHl XIAISHD THAl HA
Overview X} 2 UIBH0| P 015908 SXI(uc-02)BH 1
Cross Reference R2.1, R2.2

1. M ZO0H=01 ZEXI= &EH0I010F STk
2. Motor & M7t & S ol OF St

rot

Pre-Requisites

(A): Actor, (S): System

1. (A) Obstacle SensorJt Z0HE 2 ZXI6t0 sensorData(location)S M&6H L

) 2. (S) ObstacleSensorHandlerJt ActionController@| obstacleStatus(loation)2 ==t
Typical Courses of Events 3. (S) ActionController7t MotorHandler®| turnLeft()E @ =gt}
4. (S) MotorHandlerJt Motor0il turn left HEHS MESHCL

5. (S)

S) ActionControllerJt RVCController9| resumeClaening()2 2 &3t

Al. XM= ZOHZ0l ZX2 D REH= HH=0| = 8L

1. (S) ActionController 7t MotorHandler®| turnRight()& S5t t

2. (S) MotorHandler7t Motor (il turn left ZEHS MZSHCL

3. (S) ActionControllerJt RVCController®l resumeClaening()2 25t t
A2. MRE BE HHS0| 2 X 82

1. (S) ActionControllerJt RVCController® moveBackward()S S =8t

Alternative Courses of Events

—_——
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Actor ObstacleSensor (Primary), Motor

Purpose et HOHEZ Ol ST ALt 2otse I 22 E 4ot

0 . ObstacleSensorJt M ZUNE 0 I+ 2 2| 27t SHHE ZXIoHH AR MotorE SLIAZILE 28 S0ll= & UM JEHE HI% =H0I6HH, 2l Jtsst 2] =4Ik ™
verview ActionControllerJt &&tS ZE0t0 MotorE 3| £= SYYTAZILL 012 XtS a2 SHe

Cross Reference

R2.3,R2.4

Pre-Requisites

1. Met 2= 0| 2K AEHO OF STk
2. X/ E': ZHOHZ 0] ETHOEHLE =
3. Motor & MM JF Z&F =2l 0F otk

M I JH E0F

OIF

Typical Courses of Events

(A): Actor, (S): System

. (S) RvCController7t MotorHandler® moveBackward
. (S) MotorHandlerJt Motorll move backward 283
ObstacleSensorJt £%! & sensorData(location)E
ObstacleSensorHandlerJt ActionControllerQ| obstacleStatus(location)E =2
ActionControllerJt Xt/ &EHE THHSH T,
ActionControllerJt MotorHandler®| turnLeft()E @
MotorHandlerJt Motor0l turn left EE= ME otk
ActionControllerJt RVCController® resumeCleaning()& S &3t

St

lfmm

0E=
L=l
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HSot

Z
O

S
S
S
S
S
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OO ok~ wWwbN =
l s N o T o M o M o B N on e
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=0t

Alternative Courses of Events

M} 5| 24O

L-L- - OT

ctionControllerJt MotorHandlerQ| turnRight()£ 2 =ctt

|
1.(S)A

2. (S) MotorHandlerJt Motor0l turn right 32 S Mot}

3. (S) ActionControllerJt RVCController@ resumeCleaning()E S £%H}
=/ EEHS HHEE HH = B2

1. LIﬁEé!S o el Z X DK ST} S 201
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UC-03 && 4

Actor

Dust Sensor (Primary), Cleaner

Purpose

MX XAl 28 AZH S EA

2t

i

LSBT}

Overview

Dust SensorJt HX|IE ZX|0tH CleanerE

Z =2 ZE(Up)Z Mot 5 EFOIHE AIZHSHTE 5201 B toHH

Cross Reference

R3.1, R3.2

Pre-Requisites

1. XF= HA(UC-00)Jt &Ig
2. Dust SensorJt HI|E ZHX|&t

S =000
A

rir r°*

Typical Courses of Events

~—

A): Actor, (S): System

OO ok~ wWwN =
N N NN NN

. (S) DustControllerJt CleanerHandlerll normalizePower()E 2=
. (S) CleanerHandlerJt Cleaner(ll normalize power 325 MESt
. (S) DustControllerJt RVCControlleril resumeNormalCleaning()

. (A) Dust SensorJt HXIE 2 X160 sensorData(dustLevel)E M &ot

. (S) DustSensorHandlerJt dustStatus(dustLevel)E DustControllertil M=t t
. (S) DustControllerJt CleanerHandleril boostPower()£ @ =9t}

. (S) CleanerHandlerJ} Cleaner0il boost power

)
)
)
. (S) 52 EtOIM It ButstCt {delay = 5s}
)
)
)

SEE B':E”O*Dr

tCk

[0 1-._'— |-o+

SELUB,

Alternative Courses of Events

£
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20. ok

:0ObstacleSensorHandler

11. obstacleStatus(location)

opt ) [[front obstacle detected]]

q----- S

ObstacleSensor

XA

Sequence Diagram

(UC-00)

10. notifyFrontObstacle(location)
-,
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Sequence Diagram
(UC-01)

Obstacle Sensor

UC-01 5% 2|1

:ObstacleSensorHandler

|
I
1. notifySideObstacle(location) > I

:ActionController

:MotorHandler

:RVCController %

Motor
| [ | |
| [ | |
| [ | |
| [ | |

. | [ | |
2. obstacleStatus(location) - : : :
alt [leftState == CLEAR] | | |
[ | |
3. turnLeft() JI_ : :
| |
4 turn left |
T >
| |
¥ I — ﬁ?l_(_l _______ 4
| |
6. ok | |
q---mmm oo T | |

I
7. resumeCleaning() I :
[ |
8. ok |
i ==c=sc===c |~~~ -~ ---- I
[ | |
9. ok | | |
B | | |

"""" [rlshtState--CLEAR]I‘:}
3. turnRight() | : I
' > | |
4, turnriﬁht |
T >
. kI |
.0
- ------=--- R
| |
6. ok ' |
--—--—————= - | |
[ | |
7. resumeCleaning() | |
| U |
! |
8. ok
PR - |
[ | |
9. ok [ | |
R | | |
""""" [BothBIockd]T'::

[ | |
3, moveBackward() | |
| ﬂ |
) |
PR Y. S .
[ | |
5. ok [ | |
R T | | |
| | I I
__________ I I | I
T | [ | |
1 1 1 I




Sequence Diagram
(UC-02)

ObstacleSensor
|

:ObstacleSensorHandler

UC-02 &%l 3|

:ActionController

:MotorHandler

:RVCController

loop Jl [[Both Blocked]]
I

5. notifySideObstacle(location)

I
|
I
I
I
I
I
|
|
|
|
1

I
I
I
I
I
|
I
|
|
|
|
I
|
-

|
I I
[ | I
| | I
} [ | I
: 6. obstacleStatus(location) : : :
| 7. ok | | I
| ocosmpms etz | | |
alt | [[leftState == CLEARI]] | | I
| | | I
| 8. turnLeft() I | I
: 9, turn Ieft: l
: R
| | I
11. ok
| q--------- ; | I
: 12. resumeCleaning() I :
T
| 13. ok I:] I
| 4---------- r--"""""==--- |
| 14. ok | | |
| Dy | | |
I [ | I
....... I‘.‘..-.;.'..'.-..-.:._.._._.._.?.-..'-_.._.:.' Ay e T | |1 O Srer  || TP TSRO 0, | 9 SO | ST TS
| [[rightState == CLEAR]] I I I
: 8. turnRight() | : :
: 9. turn right‘ I
L)
: ________ 10. ok ,Ir ______ TJ
| 11. ok | I
| - | |
I 12. resumeCleaning() | I
| I I
e . N P Bok _________ j:l I
! 14. ok < I I :
[ ===~ =" L S [ | I
| [ | I
¥ R S—— [ | I
t f t t
| I | I
i e e T | | |
I | I
| | I
I 1 I




Sequence Diagram

(UC-03)

X

DustSensor

UC-03 &&

:DustSensorHandler

SENE!

I
I

I
I
|
[
I
I
[
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
[

1. notifyDust(dustLevel) > I

:DustController

:CleanerHandler

:RVCController %

2. dustStatus(dustLevel)

3. boostPower()

|

|

|

|

. |

7. normalizePower() > 1

|
[
I
|
[
I
|
|
I
I
4. boost pow
power Y
|
I




Traceability table

Use case
UC-00
UC-01
UC-02
UC-03

System Operation Design Operation
g startCleaning() » startCleaning()
\5 notifyFrontObstacle() resumeCleaning()
\b notifySideObstacle()

resumeNormalCleaning()
T~ notifyFrontObstacle()
notifySideObstacle()
obstacleStatus(location)
notifyDust()
dustStatus(dustLevel)
moveForward()
moveBackward()
turnLeft()

turnRight()

stopMotor()
activateCleaner()
deactivateCleaner()

| boostPower()

| normalizePower()

—> notifyDust()




Class Diagram

£ System Object>
DustSensorHandler

-

-dustLevel : Float

+notifyDust(dustLevel)

1

reports

1
Y

< System Object>
DustController

+dustStatus(dustLevel)

ObstacleSensorHandler

£ System Object>

-location : Position

+notifyFrontObstacle(location)
+notifySideObstacle(location)

1
reports
1

<System Object>
ActionController

-isEvading : Bool

1 | +obstacleStatus(location) | 1

1
interacts/reports
1

<€ System Object >
RVCController

-systemState : SystemState

commands

+changeState(SystemState)
+startCleaning()
+resumeCleaning()
+resumeNormalCleaning()

1

1

&€ System Object>
MotorHandler

-status : DriveSetting

+moveForward()
+moveBackward()
+turnLeft()
+turnRight()
+stopMotor()

1

commands commands

1 1

commands

< System Object>
CleanerHandler

-powerlLevel : PowerSetting

+activateCleaner()
+deactivateCleaner()
+boostPower()
+normalizePower()
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