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FR-01. RVC M&l - M2l ON/OFF

o AF2X}7FRVCE MRS 7|H(Power ON) RVC SWE A|&HSHC
o AF2X}7FRVCE MRS 11H(Power OFF) RVC SWE £ =3I},
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/ Use Case UC-01. M3 A7 \
Actor User
Purpose RVCE A|ZISiCY,
Overview RvVCe| TEO0| THMRU= &EHOI[A User?t RvCe| HEH S 7ICY.
Type Primary & Essential
Cross Reference Functional Requirement FR-01

Use-Case UC-03

Pre-Requests AAEIO| 24Xl M2 OFFAEJO{OF SHCY,

Typical Courses of Events 1. Actor: RVCe| M& HES +EL}.
2. System: HWO|| SWE =4St
.

3. System: UC-032 = 0|S¢%tC

Alternative Courses of Events -

Exceptional Courses of Events -
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Use Case UC-02. & 17|
Actor User
Purpose RVCE Z =2t
Overview RVCe| THO0| HMRU= &EHOI[A User?t RVCe| HHS TLY.
Type Primary & Essential
Cross Reference Functional Requirement FR-01

Pre-Requests

RVCe| F1# 0| ONYENO{OF SiCt.

Typical Courses of Events

1. Actor: RVCe| M& HEZ +EL}.

2. System: MAE H=ELL
3. System: M S S =Y.

Alternative Courses of Events

Exceptional Courses of Events

Line 1~2 : RVC SWe| MeS TH: HAE
Line 2~3 : A E HFE T MMRAAO| 7HX|X| &
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Use Case UC-03.7|2 =

Actor RVC
Purpose RVCIt HIE S| B = 9 HA S RO}
Overview RVC7} ZITISHH HAS TIoiCy

Type Primary & Essential

Cross Reference

Function Requirement FR-02 Use-Case UC-04, UC-05, UC-06, UC-08

Pre-Requests

A AE IRl T2l ONSENC{OF SiCt.

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

1. System: 02| 2E| =S IS0 A TEIS A|ABICL

2. System: 22| ZHE 7S5 HAS A&t}

Line 1: (System) MM} = EOHE 4 X| MAE Solf Matol| oSS BAI=
Line 1: (System) MH %= ZoE X MIME Soff M 8l =0 HojE=
Line 1: (System) T X= FHolls HX| HME So T & x=, =0 FO
Line 2 : (System) M &= HollE 4 K| HAME Soll HX[ZE 4K B2 UC-82
Line 1~2: 7|& £ HES 4lot

= Moter EE= CleanerE 7tsA|Z|X| O™ QX 0|H| errorH|A|X| S HO{ =L}
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Use Case UC-05. 0liZE &X| - 22H
Actor RVC
Purpose RVCIt 7|2 & AENY o MH =2 MHI}F Z=0f| 2o =0| QYCHH 2™t 2|m|TiCt,
Overview e RVCI} A ZIotH ML = HONZE 4| M E Sl Ho== ZX[etCt.
o MM} XE0| ZOfZ0| ZX|E|H RVCE 7|2 FHSE HEDN FO = 2|10
HEH MAS 3 L= FofS oS THERdi,
o MONZO| LX[=[X[ GIOM J|& FlS Xy7W STt
o 3| = 7t HO=0| AX[=[HEIE S QIO 2[H S 2t=Tirt
Type Primary & Essential
Cross Reference Function Requirement FR-03
Use-Case UC-03, UC-06
Pre-Requests AMAEIO| 21X 7|2 = SENOJOFOIL.
Typical Courses of Events 1. System: ZI™H Sl Zt= HNZRE FHols K| 1z E LIttt
2. System : M|XI2[0|A 90= 22| ST}
3. System: ™ M| Z Sl 2= HOIZE 4X| L= E +4leltC}
4.System: UC-032 £ 0| Slrt.

Alternative Courses of Events

Line 3 : (System) 2

A2 Al ZIFZO =2 90k 2| = UC-06 - Line 5 = 0|8t}

Exceptional Courses of Events

Line 1~3 : HOlilE &X| =S 5t e BEE THSAI7 (X

oo™ QX|0|A| errorH|A|X|E EO{ =L},
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Use Case UC-06. Holl= &#X| - 2%
Actor RVC
Purpose RVC7} 7|82 = MENY ] 3H(TH/Z=/LF)0| ZoZ0| AUCHH = XISt 2| oot
Overview e RVCZt 2| ZI5HH MM =9 o[ = ZAX| MAMS Sl 3HS| Ho=S &X[ICh,
o M= MANTJF D5 3O HOIZES AX|oIH RVCe 7|2 FAS =10 387t S XBICE,
e 3X 2T 2T = FFO FHOIZE HX| MME 2Qlol &= 7Is &S mrefetrt. TEH Zutof M2 FR-04.c2F 2
O| SA}otLt.
Type Primary & Essential

Cross Reference

Function Requirement FR-04
Use-Case UC-03, UC-04, UC-07/

Pre-Requests

A AEIO| A/ 7|2 =& SEHO{OFRtLY

Typical Courses of Events

Alternative Courses of Events

1. System: TH, ZS=22E HOZ AKX M2 F LIS}

2. System : M|XI2|0|M 90 22| X SICE

3.System: TH HAME Sl 5 HOl= X L= E +ATICE

4. System: X|XI2[|0]| A 90k Zf=[H SIC},

5.System: F| 2 3X 7t S XISICL.

6. System: 2Z0]| Z0HZ0| Ql= B Zi=|™oILt,

7. System: UC-032 = O| =St}

Line 6 : (System) £tZ0]|2F H0HZ0| U= B UC-05= O|SStC}

Line 6 : (System) &Z0|| HOHZ0| J= B2, Line 5= 0|STIC},

Line 6 : (System) SI£O 2 108 BH=3t S0 3| E3t 22 = SHEHX| 23t 2L UC-072 0|

Exceptional Courses of Events

Line 1~3 : Z0fjE &X| t=S £Loti e BHE 7tSA7|X| L FX0[A| errorH|A|X| S 2HELL.
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9. System:
10. System:
11. System : A

Use Case
Actor

Purpose
Overview
Type
Cross Reference
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Typical Courses of Events
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Off E0H=0| l= 8% UC-04= O

O|S$ICt. Line 1~11: (System) %%, &0
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: (Sy
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Line 1~11
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Use-Case UC-03

Use Case UC-08. HX| EFX|
Actor RVC
Purpose RVC7} 84 & HX[Z HXISIH Cleaner?| =85 =QICY.
Overview e RVCI7t HA & HX[ ZX| MM Z Solf Hi=re| HX| S HX[eC
o HX|7} ZX|E[H Power Up ZEE 5&7t dliot = MA SEO = E7(SHC}
Type Primary & Essential
Cross Reference Functional Requirement FR-05

Pre-Requests AAEIO| A7) 7| & =M AEHOJOFStCt,
Typical Courses of Events 1. System: 7|2 T & HX| ZX| MO HX| ZX| MSE AT}
2. System: 57t Cleaner®| 28 =0ICt

Alternative Courses of Events

Exceptional Courses of Events

Line 1~2 : HX| ZX]

H= S ol 2| 583 0K 2

S XAl errorH|A|X|E E{ZE

Ct.
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Traditional Coding
OOAD: Use-Case Diagram
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Use-Cases Diagram

RVC Control System

UC-04. &0iE 3T _@,,/‘
Obstacle

UC-03. 7|2 =

UC-05. ZOHE =] - 2=

SENS0rs

User

|
UC-08. Hx] &4 UC

Y AR

-06. S0IE =T - _E'Fjl:l__--"j

/N
I

a
i

\

U

[

C-07. EZ && 57 s
—I—'___---- ) '-'--.-

\ /*‘3‘

/\

Cleaner DustSensor

O

/

»

Motors

Team 9
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Traditional Coding
OOAD: System Sequence Diagram
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System Sequence Diagrams: UC-01

M #H7)
powerOn()

Display("on")
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System Sequence Diagrams: UC-02

Ml 117
owerQOff()
P 'i >

Display("off")
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System Sequence Diagrams: UC-03

e
Gyct %
Cleaner Motor
l
|
moveForward()
] -
startClean

!
IZII._:
i
I
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X

FrontSensor

X

LEHSEHEﬂr

|
frontObstacleDetected()

- 2| T

-

leftObstacleDetected()

| cTopstacenetecte p

| stopCleaning

X

Cleaner

turnLeft()

System Sequence Diagrams: UC-04

:A:I-[:H = ZtX i

X

Motaor

Team 9
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System Sequence Diagrams: UC-05

o= &4Al - 2=

% % System f E '.l: E
LeftSensor antSensDr Eleaﬂer Motor

]

leftObstacleDetected
] 0 &

j frontObstacleDetected()

stopCleaning

|
|
|
|
|
|
|
B

[
turﬂElght[]l

frontObstacleDetected()

PO SO

— —— — | ——
] L} I LB
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System Sequence Diagrams: UC-06

goli= EXl - =&

% % System E E :I E
LEﬁSEﬁSﬂr antSensur Eleaﬂer Motor

I ] I
I leftObstacleDetected() |

>

frontObstacleDetected() ."Il

stopCleaning

e, S

I

|

I

I |

I I I
I | I
I I | |
I I | I
I I | |
I I I _ |
] ] | turnRight() ."I
| I | | |
| | frontObstacleDetected() _ | | I
| | P | |
I I | ' |
] ] | turnLeft() .,.I
| | | | |
: } | moveBackward() .":

| |
|

1| leftObstacleDetected() ‘Jl : :
I | | |
} Il turn Left{.]l ."I
| | |
I | I
| | |

I
I
I i
I |
I |
! |
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System Sequence Diagrams: UC-07
8 8 %3

B
O
um
M
M
]

L
e
LA
— —
(i)
j

ser Leftﬁenscnr Fro ntSensur Cleaner Motor
| |
| I | |
loop [Retry moveBackward() up to 10 times] | |
| | | |
I
leftObstacleDetected() : :
| |
turnRight() |

frontObstacleDetected|)

|
|
|
|
l
|
|
|
|
|
J
|

|

|

|

|

|

|

|

|

| turnLeft()
| |

| I

| moveBackward()
| |

| |

I leftObstacleDetected() :

| | '

| | turnRight()
| | '

: I frontObstacleDetected|) :

| | '

| [ turnLeft()
| I

|

e i e e A et B i s e i L

S _[E'E_Pl_f'ﬁi{fri’“_rl _________
<
|
|

S ) S

|
I
|
I
|
|
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System Sequence Diagrams: UC-08

| 2%

f E System %
DustSensor Cleaner

dustDetected()

W

| powerUp|() |
|
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Traditional Coding
OOAD: Domain Model
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Domain Model

@ Controller

+backwardCount : integer
+isObstacleDetected : integer

1\ ]
@ ObstacleSensors | 1

-postBackward : boolean @ Dust>ensor
+isFrontObstacle : boolean

+isLeftObstacle : boolean
+isRightObstacle : boolean

+isDetected : boolean

1.1
1
1 1 1 1
- ' - FrontSensor
@ Motors @ Cleaner o (%].‘:h el e @ LeftSensor
ron stacle : boolean .
+driveStatus : integer +cleanPhase : integer +rightObstacle : boolean ﬂEﬂDhStaElEf - boolean
. +isDetected : boolean
+isDetected : boolean
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Traditional Coding
OOAD: Sequence Diagram
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Sequence Diagrams: UC-01

& H7|
%
User
powerOn()

. b '
g -Display(fon) :I
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Sequence Diagrams:

2
e
|
—

Controller ‘ Cleaner Motors
User
I | | I
I | I |
| powerOff() | | I
I I |
: stopCleaning() > ! :
I |
iIsCleanerOn = stopCleaning: Boolean
I isCl 0 Cleaning: Bool |
1 | I
| : | |
| stopMoving() | > |
I I
I isMotorOn = stopMoving: Boolean
| ¢ -------- oo S-Sl r-------- -
]
alt [statusl : True £& status? : True]

I Display("off")
<

— . aEm o . e s

|
I
I
I
I
- |
I [else] |
|
|
|
|
I
I
|

— . . S . . S . — =
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OOAD

frontsensor

leftsensor

FrontSensor

LeftSensor

{4
3
&
@
)
gl
]
5]
7
o
o

:UC-03

Controller

Cleaner

Motors

X X

Sequence Diagrams

cleaner

motors

requireStatus

sensorDetected()

isLeftObstacle = sensorDetected(): Boolean

sensorDetected()

gl

= sensorDetect

isFrontObstacle

= [ gyt g

sensorDetected(

isRightObstacle = sensorDetected|():

- - -====

obstacleDetected ()

obstacleDetected: Integer

obstacleStatus

<

startCleaning()

moveForward()

o
B
=
5
o
®

=1]

[obstacleDetected

alt

stopCleaning()

turnLeft()

activate

T L S B o M e R e ]

R, |

[obstacleDetected !=1]

rnRight()

i

<
<

=2]

[obstacleDetected

alt

@
5
c
5
g
g <
8 E
& 2
-4
£
o e
A4
&
5
IIIIIIIIIII 2
g
g
3

bosaessbaamndeinsrmaalunnsnaluaraansaslatans

&)
c
c
5

£

=]
a

]

1]

=3]

[obstacleDetected

stopCleaning()

moveBackward()

vate

acti
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Sequence Diagrams: UC-04

X

frontsensor

I
|
|
|
|
|
I
|
|
I
|
I
|
I
I
I
|

X

leftsensor

I

Eoi=E #X| - Zh=| ™
% Controller ObstacleSensors Cleaner Motors FrontSensor LeftSensor
motors cleaner
| | | | | | I |
| | | | | | I I
I | |  obstacleDetected|) P‘L I I I I
| | | | I |
: : stopCleaning() | : : :
| | | I |
| | deactivate | I |
| < i | | |
I | o] | I I
I | stopMoving() | |
| | | I I
I I deactivate I I I
14 i i I | |
I I I Detected(t ]II I I
sensorDetected(true
! | -l |
! ! | | !
I | I | read frontObstacle
| | | | T
| | I | ” Il
| | | | . o SN
| | | | |
I I isFrontObstacle | |
! ! € - R L EEE TR : |
| | | | I I
I | | sensorDetected() | Pl
| | I | I
| | I l I
I | I I |
| | | I I
| | I I I
| | | | I
I I | 15LEftDI:Istacie |
| ! = R—— i DR i X S——
| |
| | obstacleStatus = 1
| I | rETTTTTTTTET |
1 1
alt [obstacleStatus = 1)
i
turnLeft()

activate

!
|
!
|
le
|
|
!
|

| . ——— — i — - i— | — . — - — S — S— - —

Team 9
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X

o= x| - 2|

Sequence Diagrams: UC-05

activate

Controller ObstacleSensors Cleaner Motors LeftSensor FrontSensor
motors cleaner leftsensor frontsensor
| | | | | | | I | |
| | | | | | | | | |
| | |  obstacleDetected() s | I | | | | |
| | ] | | | | | |
| | ; | | | | | |
| | stopCleaning() »H | | | | |
| | | | | | |
| | deactivate | | | | |
| < I | | i | |
| | oL | | | | |
| | stopMoving() | i | |
| | | | | | |
I | deactivate I | | | |
et : | I [ I | |
| | | | | | | |
I | | sensorDetected(true) I > 1 I |
| | | | | ! |
: : : : : read frontObstacle |
T
| | | | | |
! ! | ! ! - - - .. S
| | | | | | |
I I I isFrontOE:stacle I I '
| | q---------- F------ T-—=—===-- 4-----=---- T | |
| | | | | | | |
| [ sensorDetected() | | | | |
| | | | S i | i
: : : : read leftObstacle I :
| | | | | |
I | | I bool >Jil |
! | | ! ‘- T l i
i
L e _isieftObsade | | i | | |
| | | | | | | I
alt [isFrontObstacle && isLeftObstacle] | | | | | |
| | | | | | | |
| | o | | | | |
t Right
| | Ll | i | I
| | | | | | |
| | activate | | | | |
< T | T | | | l
1
: : I sensorDetected(false) I Pi : :
| | | | | | |
I l I I | read rightObstacle |
| | | | | |
| | | | | !
! ! | | ! - B e
| | | | | | |
| | | isRightObstacle | | l
| | P mmimmm i [mme i i T | I
| | | | | ]
| | | | | |
| | obstacleStatus = 2 | | | |
| 1 o T | | | |
] L } - | | |
alt [obstacleStatus = 2] | | I | |
| | | | |
turnRight() | | | |
I | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

——-g -
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ﬂIH
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Sequence Dlagrams UC-07

E E E E Controller
mc:tcrrs. clea ner
|

‘ Motors ‘ | Cleaner \
|

alt ) [backwardCount < 10]
I

|
|
|
I
|
|
|
|
|
S— 1
|
|
|
|
|
|
|

print("oll2{: & &= 271")

<«

I
|
| -«

......... s e S R R R R
[[backwardCount == 10]] |
I I
| powerOff() |
| |
I 4 I
| |
| stopCleaning() |
| | >
| deactivate !
I t
| " |

stopMovin

: p g > I
| e

eactivate
&
|
I
I
|
|

break )

-

_— e e el e— — e e e — e m— — — — —
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Controller
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XXX

XA

RightSensor

frontsensor

rightsensor

| sensorDetected()

J‘

dustsensor

cleaner

motors

requireStatus

sensorDetected()

isFrontObstacle

¢ ---------=-

requireStatus

sensorDetected(): Boolean

isRightObstacle

obstacleDetected()
obstacleStatus = obstacleDetected: Integer

A ]

obstacleStatus = obstacleDetected: Integer

lq

true]
powerUp()

T
|

[sensorDetected()

alt

requireStatus

=1]

[obstacleDetected

alt

i

pCleaning|

stoj
turnLeft()

activate

turnRight()

I
I
I

activate

[obstacleDetected !

cesesmsabancsscdocann

turnLeft()

activate

stopCleaning()

turnRight()

=2]

[obstacleDetected

alt

stopCleaning()

turnLeft()

stopCleaning()

moveBackward()

activate
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Class Diagram

Controller

1

¢

-driveStatus : Integer

+moveForward() : Void
+turnLeft() : Void
+urnRight() : Void

+moveBackward() . Void

1 ¢

-power : Boolean
-backwardCount : Integer
-isObstacleDetected : Integer

+powerOn() : Void

+stopMoving() : Void :

+powerOff() : Void

Motors ‘1”/'/’-

Cleaner

-cleanPhase : Integer

+startCleaning() : Void
+stopCleaning() : Void

+powerUp() : Vioid

DustSensor

-isDetected : Boolean

+sensorDetected() : Boolean

ObstacleSensors

-postBackward : Boolean
-isFrontObstacle : Boolean
-isLeftObstacle ;: Boolean
-isRightObstacle : Boolean

FrontSensor

-isDetected : Boolean

+sensorDetected(isFront :
Boolean) : Boolean

1

LeftSensor

+obstacleDetected() : Integer

QE—

-isDetected : Boolean

| +sensorDetected() : Boolean _
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Code

= 0 OO0AD-Team9 / RVC_Controller &

<> Code () Issues 1% Pullrequests

Commit 916b752

DONGL3XD authored last month -

1 &> Agents () Actions [ Projects (U Security and quality 1 |~ Insights 3 Settings

v a4 - (Verted)

Merge pull request #55 from O0AD-Team9/develop

Develop
P main (#55)

480 files changed

Q. Filter files... =

v [ SystemTest
v [ Report01
[¥) index.html
v [ third-party
v @ JQuery
[¥) jquery-3.4.1.min.js
v @ RGraph

v [ libraries

RGraph.common.core...
RGraph.common.dyn...

RGraph.common.tool...

RGraph.pie.js
[+) license.txt

v css
[+) style.css

v [ table-images

botleft.png

/\ Some content is hidden

Large Commits have some content hidden by default. Use the searchbox below for content that may be hidden.

(] Q search within code 3

v SystemTest/Report@l/index.html |'E|

@@ -0,0 +1,82 @@

1 + <!DOCTYPE html>

2 + <html xmlns="http://www.w3.0rg/1999/xhtml">

3 + <head>

4 + <meta charset="utf-8"/>

5 + <title>RVC.exe</title>

6 + <link rel="stylesheet" type="text/css" href="third-party/css/style.css"/>

7 + <script src="third-party/RGraph/libraries/RGraph.common.core.js" type="text/javascript'></script>

8 + <script src="third-party/RGraph/libraries/RGraph.common.dynamic.js" type="text/javascript"></script>
9 + <script src="third-party/RGraph/libraries/RGraph.common.tooltips.js" type="text/javascript"></script>
10 + <script src="third-party/RGraph/libraries/RGraph.pie.js" type="text/javascript'"></script>

11  + <script src="third-party/JQuery/jquery-3.4.1.min.js"></script>

7 + </head>

150N + <body>

14  + <script type="text/javascript">

15 + $(document) . ready(function ()

Q Type (/] to search

&Y Browse files

2 parents 53d2242 + 500dclf commit 916b752 d;

+230,280 soBe®

+82 sOOG8 ‘--
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Unit Test

(M Summary

All jobs

@ Style Check (cppLint)
@ Static Analysis (cppCheck)

@ Build and Scan (gTest,
SonaQubeCloud)

Run details

(%) Usage

&Y Workflow file

Build and Scan (gTest, SonaQubeCloud)

succeeded last month in 1m 28s

v ° Test and Generate Coverage

- Ay TW T b Al el IV e L E ] Ll W] T b Pl WA L. BN R EEEEEERER

93 Start 32: SensorTest.LeftSensorTest Detected

94 32/48 Test #32: SensorTest.LeftSensorTest Detected .vvuvenuss
95 Start 33: SensorTest.LeftSensorTest_Sequential

96 33/48 Test #33: SensorTest.LeftSensorTest_Sequential ........
97 Start 34: SensorTest.RightSensorTest_Default

98 34/48 Test #34: SensorTest.RightSensorTest Default ..........
99 Start 35: SensorTest.RightSensorTest_Detected

100 35/48 Test #35: SensorTest.RightSensorTest Detected .....cuus
101 Start 36: SensorTest.RightSensorTest_Sequential

102 36/48 Test #36: SensorTest.RightSensorTest_Sequential .......
103 Start 37: SensorTest.DustSensor_Error

104 37/48 Test #37: SensorTest.DustSensor Error ....vcevecncnnnss
105 Start 38: SensorTest.FrontSensor Error

106 38/48 Test #38: SensorTest.FrontSensor_Error ....cceececsnnsa
107 Start 39: SensorTest.LeftSensor Error

108 39/48 Test #39: SensorTest.LeftSensor _Error .sveevscsssansnnss
109 Start 40: SensorTest.RightSensor_Error

116 40/48 Test #40: SensorTest.RightSensor_Error ...cviceinenannns
111 Start 41: ObstacleSensorsTest.Default

112 41/48 Test #41: ObstacleSensorsTest.Default ...vvvuessssnnnss
113 Start 42: ObstacleSensorsTest.Front_test

114 42/48 Test #42: ObstacleSensorsTest.Front test ...ivvivennnnsn
115 Start 43: ObstacleSensorsTest.Left_test

116 43/48 Test #43: ObstacleSensorsTest.Left test .....vvvunenuss
117 Start 44: ObstacleSensorsTest.Right_test

118 44/48 Test #44: ObstacleSensorsTest.Right_test ....cvvvvnnns.
119 Start 45: ObstacleSensorsTest.Front Left test

120 45/48 Test #45: ObstacleSensorsTest.Front_Left_test .....ovuus
121 Start 46: ObstacleSensorsTest.Front_Right_test

122 46/48 Test #46: ObstacleSensorsTest.Front_Right_test ........
123 Start 47: ObstacleSensorsTest.Front_Left_Right_test
124 47/48 Test #47: ObstacleSensorsTest.Front_Left_Right_test ...
125 Start 48: ObstacleSensorsTest.Left_Right_test

126 48/48 Test #48: ObstacleSensorsTest.Left_Right_test .........
127

128 100% tests passed, @ tests failed out of 48

129

130 Total Test time (real) = 30.15 sec
131 (INFO) Reading coverage data...

132

133 (INFO) Writing coverage report...

[ERV o LR V]

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

sec

sec

sec

sec

sec

S58C

56C

sec

sec

sec

sec

s5ec

sec

58C

sec

sec

sec

Team 9



OOAD: #6 Traditional Coding vs. Vibe Coding Team 9

Code Review

. O eomright reviewed 7 minutes ago View reviewed changes

src/main.cpp ( Outdated

v include/Controller.h auto leftSensor = std::make_shared<LeftSensor>(data);

auto dustSensor = std::make_shared<DustSensor>(data);

X
i

break;
auto obstacleSensors = std::make_shared<ObstacleSensors>(frontSensor, leftSensor, rightSensor)

[#)]

0 0
~

default: auto obstacleSensors std: :make_shared<ObstacleSensors>(frontSensor, leftSensor, motors);

motors->turnLeft();

eomright 16 minutes ago

. eomright 15 minutes ago

ZH st X|of| it 2Zl0| ZXsILtR? Z XIS SHH N -
sensor0| CHSt H4-21H| motors?| Y= 0|7} A2NR??

®

Author . '
0 Chaminwoo 1 minute EiC.E Author

S MAME RIHL| 9Ioh 21 = BX|E HES0IM 25 ST 4 2i%47|0f ObstacleSensorsOll A B2[SHEE #2
L

of

®

IZof| M 2B 7 SOUSLICH
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System Test Cases
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System Test Cases
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Static Analysis

1. cppLint 2. cppCheck

(M Summary

3 aanotations fnl Surnmiany , Annotations
All jobs — 1 warning All jobs — 1 warning
l @ style Check (cppLint) @ Style Check (cppLint)

Style Check (cppLint)

succeeded last month in 6s

@ Build and Scan (gTest, @ Build and Scan (gTest,

Static Analysis (cppCheck)

succeeded last month in Tm 25s

@ static Analysis (cppCheck) | @ static Analysis (cppCheck)

SonaQubeCloud _ SonaQubeCloud) _
) > @ Setupjob > @ Setupijob
Usage (9 Usage
@ d > Q Install cpplint > @ Install cppcheck
&Y Workflow file A9 Workflow file
> @ Run cpplint > @ Runcppcheck
; > Post R fi heckout@v4
> @ Post Run actions/checkout@v4 © Post Run actions/checkout@v
_ > Complete job
> @ Complete job ©
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FR-MOV : 0|5 (Movement) 2+

Functional
Requirements

FR-SEN : MIA{(Sensor) 2H

FR-CLN : 4 (Cleaning) &
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FR-MOV-01
RVC= 7|= AENOA ZTN(T'E)SHH FABHCL

ER-MOV FR-MOV-02

. xetol| ZoH20| ZX|EH 0|52 SA| M|
Functional
Requirements
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FR-MOV-05
MUt =.2 = (22| M = et MA £ 2el) B0
FR-MOV Hol20| ZX|E|H oz o] St

Functional e

SZl 22 T CHA| ZHE 3 2F Hhskg THehsHo]
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FR-SEN-01
FR-SEN RVC= & Holia= 4Xlot= MM S AtEelL.

Functional oS 241 A2 Ao
Requirements

FR-SEN-03
RVC= F2= 90° 2|H™st
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FR-SEN-04

FR-SEN RVCE BXIE ZX[SHE MM AZSICH

Functional
Requirements

FR-SEN-05
MM O|0|E{= AA|ZEC 2 Controllerof| M=He|0{Of SiC}

FR-SEN-06
AMAERI2 MM =71 E= WH|K CHESE = [ == EA|=[0{0F SICt.
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FR-SEN-03 HZA AN
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FR-CLN- 01
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NFR-PER : 8 S(Performance)

NFR-REL : 12| M (Reliability)

Non-Functional NFR-MNT:gx24M(Maintainability)
Requirements

NFR-EXT : 22 (Extensibility)

NFR-SAF : 21718 (Safety)

NFR-PRT : 0|4]‘d(Portability)
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NFR-PER-01
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. A1I)\-| QE HIAM A| RVCE OFEBE AN (RIX|) 2 MEHe|0{OF BT},
RF AL EE - SA| X

NFR-REL

Non-Functional ' SW SR et s B3 S0l €4 BAIZ ol
Requirements

=3 7tsoHOF B,
e MTBF = 8A|Zt

NFR-REL-03
o ZOl= ZX| AIjE2 1% O|2+H0|0{0f St}
o PUX|IE < 1%



OOAD: #5 Vibe Coding

Team 9

NFR-MNT
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Requirements
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NFR-EXT
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OOAD: Use-Case
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Use-Case

c\0O0_Folders\01_UNIV\26-1\...

0| & 7|Br2 = v19| usecaseE oM v2 LIHEC|H| X8 44. &

= O e

vi — v2 HE L2 gof.

CH &

Actor: Obstacle Sensor

UC-02 Avoid Front
Obstacle

UC-04 Detect Side
Obstacles

UC-05 Avoid All-
Direction Qbstacle

UC-01, 02, 06, 07, 08
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Use Case

Team 9

-

Functional Requirements

Use-Case Number

Use-Case Name

FR-MOV-1, FR-CLN-01 UC-01 Perform Normal Cleaning
FR-SEN-01, FR-SEN-05 UC-02 Detect Obstacle (Front)
FR-MOV-02, FR-MOV-03, FR-MOV-04 UC-03 Avoid Front Obstacle
FR-SEN-02, FR-SEN-03, FR-SEN-05 UC-04 Detect Side Obstacles
FR-MOV-05, FR-MOV-06, FR-MOV-07 UC-05 Avoid All-Direction Obstacle
FR-SEN-04, FR-SEN-05 UC-06 Detect Dust

FR-CLN-02, FR-CLN-03, FR-CLN-04 UC-07 Boost Cleaning Power

-

NFR-REL-01, NFR-SAF-02

UC-08

Handle Sensor Error
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Use Case

~

Use-Case 1. Perform Normal Cleaning
Actors RVC System
Summary RVCtT A% = O F ZOHZ-HX| O|HIET} §i= E & HEN0f|A] 2 XISHH H A

(S -22E)E XSH2E Yol

Team 9
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Use Case

~

Use-Case 2. Detect Obstacle (Front)
Actors Obstacle Sensor - RVC System
Summary Z% MAMIL =SS ZXIoHH MA| HIOJE{E Controllerl| SA| MEoi0o] &

OiE EXMSE ZEICL

Team 9
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Use Case

Use-Case | 3. Avoid Front Obstacle

Actors RVC System

=1

(&

Summary % &= AX| A| RVC= 0|52 8|5
HMEE MoHot] HA S AlS5et
1. &Z MAE 2kel5t £1Z0]
2. 21&0| gt5] QICH 23| = X

o« 2F0|H[H RJOH 23| Z etzotd ME

o« 2= Ui YOMH UC-05= T

vizte| X}oj.

> VIHN= 25 HNet 25 HIM S SAIH 2|50
> V20M= F HW MM7L gleE s, 2F
22| = 1E HME 0|80t 2= Hollz

Team 9
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Use Case

Use-Case 4. Detect Side Obstacles

Actors Obstacle Sensor - RVC System

Summary Z=H A= HEE Controller0l] MEICt, UC-03 &l =tk HM 81 UC-05 XL
2 mrchof| 22 EICH 52 = 4X| wWAlo] M2 CHELE
o Xt= 4X|: Zt= HOHZE MM (HW) 7} EohES & &X[o}0] Controller0i| MESILCL.
o« 2= ZUX|: RF HW MIM7IQIOBEZ RVCII RFOF 90° oMot = MUt MME
0|25l &= Heko| HojE 75 =elelrt.
v11}e| X}0|

> VIO|M = 2525 F HW AA7 282 sl o = MolES XIS} (FR-SEN-02, FR-SEN-03)
> V20| A= 25 HW MIA (7 FR-SEN-03) 7} AMH|E| 1.
F2H 7 M M ZE 0|8¢t 2= LA L4 (4 FR-SEN-03)2 = CHA|EICE.
> UC2| 0|52 FXIE[L}, = X &HA0] =5 MM Z2|0| A
=& 7|5 (2™ + T HIX ei7|) e = HEEICE,
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Use Case

Use-Case 5. Avoid All-Direction Obstacle
Actors RVC System
Summary JMNU-Z=.2= D5 H0lF0| 4X|El 2 RVCE WO = 0|F et H,
= 9l 2= dbisk= CHA| Belkoto] 2| FMol 1 MEI=S ®oljofod HA S A|=shC)

A\

v1zte] X10] (5 71X])
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Q= Of3lo| Stolel L = UCE T

> 2. 22X 2 o)™ glak HA: v1o|A = 2% 22 2 ™ E 28 BACK ', 180° 2|M)o =
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Use Case

~

Use-Case | 6. Detect Dust
Actors Dust Sensor - RVC System
Summary HX| M7} I:"UEI £ UX|sHH T H|0|E{E Controllerdl] SA| Mol 1=

= HX| EXE 2Ict,
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Use Case

4 N

Use-Case 7. Boost Cleaning Power

Actors RVC System

Summary H™X| ZX| A|RVCE= HA IIRIE FA| F7IA7| 1, 8- E AjlZHo] 3
2 A 0ig 2 Xhs St o RAE S0 0|§ N HA=STHelo] A
£ EICT,
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Use Case

-

Use-Case 8. Handle Sensor Error
Actors Obstacle Sensor / Dust Sensor > RVC System
Summary

MIAOl|M HIZE & 2h(He| X3} S4 27 S)0| +4E|HRVCE=HG AUS F
|

Alotal 0| 72 SEE w2} 277t X|S5E[H ©
Ct.

OHEIE 213} 0

[ -
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se-Case Diagram
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Detect Side Obstacles

UC-05 Avoid All-Direction Obstacle

—  UC-01, 02, 06, 07, 08

FEH A (include/extend)E vi12} SYL5HH,
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Use Case Diagram — RVC Controller SW Use Case Diagram — RVC Controller SW v2
BRL: Canisplior oy RVC Controller SW
extend
UC-03 TR, UC-03 e
Avoid Front | Avoid Front Y
Obstacle \ \ Obstacle * E“‘ﬁa\ UC.01
_a N o
' P ™ Perform Normal
\ mdUdE pa K\ ¥ Cleaning
f, .- Perform Normal
'\ M .. . 1 l!
e:u:tend \ Cleaning \ \\ ;
A \ ;
include \'\\ \ L
\ . - uC-02
UC-05 UC-02 UC-05 Detect Obstacle
Avoid All-Direction ——include—» Detect Obstacle Avoid All-Direction. ———1 Front
Obstacle Front Obstacta * ”
N\ \C N ) \,f{
\ extend f % f
: - \ UC-04
o includi L \ Detect Side
jl.'r"-——h- Detect Dbétacle “‘*_—JF Obstacles *
Left & Right !
S .__-' ! -

uC-07 .f” uc-07

Boost Cleaning Boost Cleaning |

B

Power T inc ude . Power
/ LUC-06

UC-06
Detect Dust

Detect Dust

fﬁ'“’ | i |
%//// Han:lg_:nsor z/ // i Hamlerg;nsnr
/ﬂ /_,f' j / Error | /ﬁf f{/ﬁ |
/17
.,F/

B Obstacle 2 Obstacle Sensor
Sensor (Front + Left) *
T 7 )
// //
/a /
32 Dust

$ Dust Sensor
Sensor
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OOAD: System Sequence Diagram
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Team 9

System Sequence Diagram
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System Sequence Diagram

SSD-01: UC-01 Perform Normal Cleaning

SSD-01 | UC-01: Perform Mormal Cleaning

."f.-_..-"'.
o
—— ‘RVC Controller SW
A,
2N
RVL System
startCleaning() ]
" |
()
i A ‘RVC Controller SW
A

RV Syﬂfem
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System Sequence Diagram

SSD-02 : UC-02 Detect Obstacle (Front)

SSD-02 | UC-02: Detect Obstacle (Front)

~
I.,_ _F/t
%
Obstacle Sensor
reportObstacle(position: FRONT)

‘RVC Controller SW

o
ack()
Ir/-'a} :
171 ‘RVC Controller SW
.S

Obstacle Sensor
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System Sequence Diagram

SSD-03: UC-03 Avoid Front Obstacle

e checkSideObstacles(L+R)" - ‘checkLeftSensor()  + turnRight90() " + "checkFrontSensor()

SS5D-03 | UC-03: Avoid Front Obstacle

‘RVC Controller SW

RVL System
avoidFrontObstacle()

3

‘RVC Controller SW

RVL System
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System Sequence Diagram

SSD-04 : UC-04 Detect Side Obstacles

e ‘reportObstacle(RIGHT)" [2tA]] — & HW HIA XA

SSD-04 | UC-04: Detect Side Obstacles

RVC Controller SW

Obstacle Sensor

reportObstacle(position: LEFT)

-RVC Controller SW

Obstacle Sensor
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System Sequence Diagram

SSD-05: UC-05 Avoid All-Direction Obstacle

e ‘turnToFreeDirection(BACK) " [&IX|] > =% = UC-03 Hfef Tt =X 1M

SS5D-05 | UC-05: Avoid All-Direction Obstacle

‘RVC Controller SW

RVL System
avoidAllDirectionObstacle()

l|-

‘RVC Controller SW

EVL System



OOAD: #6 Traditional Coding vs. Vibe Coding Team 9

System Sequence Diagram

SSD-06 : UC-06 Detect Dust

55D-06 | UC-06: Detect Dust

.f'r-_h-""-.

./

;K_ ‘RVC Controller SW

Dugt Sensor

‘ reportDust(dustLevel)

-
ack()
o phb b LD EEEELE LI IR E AT L T
@ |
i- ‘RVC Controller SW
N

Dust Sensor
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System Sequence Diagram

SSD-07 : UC-07 Boost Cleaning Power

SSD-07 | UC-07: Boost Cleaning Power

\_/
i :RVC Controller SW

|
--"H H'H

RVC system |

\ boostCleaningPower()

| —

i
[ )

o/
: ‘RVC Controller SW
.-"'.IP.A---""-.

RV System
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System Sequence Diagram

SSD-08 : UC-08 Handle Sensor Error

SS5D-08 | UC-08: Handle Sensor Error

@

N\

o L

Sensor (any) i

RVC Controller SW

reportSensorError{sensorid)

- :RVC Controller SW

Sensor (any)



OOAD: #6 Traditional Coding vs. Vibe Coding Team 9

Vibe Coding

OOAD: Domain Model



OOAD: #6 Traditional Coding vs. Vibe Coding Team 9

M7 ARZEE 242 wrsl X 27x|2] v1,

f12] domain ModelUlAM F=7t/HE/AH E &

Domain Model

L&

MHat ®JlAH. Chojoj Dol M =2 4=

i B s |

37H(FRONT-LEFT-RIGHT) — 27H(FRONT-LEFT). == H|F2|= HA|

o N =

et

- a 5 o e -3 — ; ; =]
21 9% MA KT 2K — QBT +H HA 2Ol Z REVERSING

Ea-1




OOAD: #6 Traditional Coding vs. Vibe Coding

Domain Model

ObstacleSensor

-SensorPosition position
-boolean obstacleDetected

L0
v

Obstacle

-SensorPosition detectedAt

«gnumeration=

SensorPosition

FRONT
LEFT

Domain Model — RVC Controller SW v2

MovementUnit

-Direction currentDirection
-float speed

E 0.1
4

Dust

-float concentration

.,-F'_F-'_'_'_F_'_'_--_'_'_'_
.
i
| 1
Controller
-int pollinglnterval
T
T 1 Hx
.J_r] 1 '\-\.H
.-"f MHHH
YA *
[ 1.2
«abstract=»
Sensor
-5tring sensorld
7 -SensorStatus status
4
«enumeration»
DustSensor
SensorStatus
-float dustlLevel
bﬂal I-Ela:l E:; tected e
-boolean dustDe ERROR

«gnumeration:
Direction

FORWARD
BACKWARD
LEFT
RIGHT

RVC

.1

__-—OI -RV(CState state

«gnumeration»
RVCState

CLEANING
STOPPED
TURNING
REVERSING

[ 1
|

CleaningUnit

-PowerlLevel powerlLevel
-int boostDuration
-boolean isActive

«gnumeration:

PowerLevel

NORMAL
BOOSTED

Team 9
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Sequence Diagram
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Sequence Diagram

SD-01: UC-01 Perform Normal Cleaning

50-01 | UC-01: Perform Mormal Cleaning

“RWC :Controller - MovementUnit -Cleaninglnit fromt:ObstacleSenszor dust:DustSensor
startCleaning()
g
startCleaning| | |
: e
rmeoveForward() |
e
i
readlatal)
-
falze
-l
readlatal]
- -:
.0
A S e A AP e SR A PR A NS S SR pu R
moveForward() |
lo-
-RWC :Controller :MovementUnit :CleaningUnit front:ObstacleSensor dust:DustSensor

Team 9



OOAD: #6 Traditional Coding vs. Vibe Coding

Sequence Diagram

SD-02: UC-02 Detect Obstacle (Front)

SD-02 | UC-02: Detect Obstacle (Front)

' -"'-.I
o/
—— front:ObstacleSensor :Controller
P A
Obstacle Sensor (HW) |
i detect() J
reportObstacle(FRONT)
o
ack()
) [ e — |
& |
4 front:ObstacleSensor :Controller

X

Obs tan':lET Sensor (HW)
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Sequence Diagram

SD-03: UC-03 Avoid Front Obstacle

SD-03 | UC-03: Avoid Front Obstacle

‘ :Controller ‘ -MovementUnit

left:ObstacleSensor front:ObstacleSensor|
|
stop() |
gdl
isObstacleDetected|) .
boalean
M i e e o o e 0 e o B e s e .
BT e ‘right:ObstacleSensor’ 44|
"
il 1 o ‘front:ObstacleSensor’ =7}
%] =
turn(RIGHT) ¢ I:c|>|"3>r EE‘ 2|:|_|'7:“ EEEQE E’o:l
" |
isObstacleDetected() .
boolean
*-- i
moveForward() |
]
T
:Controller ‘ :MovementUnit left:ObstacleSensor frmt:DhstacleSerﬁnri
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Sequence Diagram

SD-04 : UC-04 Detect Obstacle (Left & Right)

SD-04 | UC-04: Detect Side Obstacles

O

o left:ObstacleSensor :Controller

e ‘right:ObstacleSensor’ £0{X} AHxj|
o ‘detect()’ + ‘reportObstacle(RIGHT)  AtX|

AN
Obstacle Sensor (HW)
detect() J

reportObstacle(LEFT)

L _I.*
g% left:ObstacleSensor :Controller

Obstacle Sensor (HW)
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Sequence Diagram

SD-05: UC-05 Avoid All-Direction Obstacle

SD-05 | UC-05: Avoid All-Direction Obstacle

‘ :Controller ‘ :MovementUnit

left:ObstacleSensor frmt:DhstacleSerﬁnri
stop() 1
" |
moveBackward() 1
gl
isObstacleDetected() "
ITIPREI... ... RPN e "turn(BACK) AN
LEI_—I' A\ ° A\ . ° A\
e L  'left:ObstacleSensor’ + ‘front:ObstacleSensor’ =7}
moveForward() I —~
d o U RHTICHZX] T}
turn(RIGHT) _
" |
isObstacleDetected() J
boolean
.‘..... [P SR ——
moveForward() |
% |
: ) 1
:Controller ‘ :MovementUnit left:ObstacleSensor frmt:DhstacleS-erﬁnri
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Sequence Diagram

SD-06 : UC-06 Detect Dust

i

L
s
7N
Dust Sensor (HW)

5D-06 | UC-06: Detect Dust

dust:DustSensor

i

1O

Dust SEHEGF (HW)

detect() J

reportDust(dustlLevel)

:Controller

. BEEELEE T

J

dust:DustSensor

ackl)

:Controller

ol
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Sequence Diagram

SD-07 : UC-07 Boost Cleaning Power

SD-07 | UC-07: Boost Cleaning Power

:Controller :CleaningUnit

boostPower() ‘
F_

Powerlevel . BOOSTED

restoreMormalPower() T
....

PowerlLevel  HORMAL
.-.*‘--ll-————-----—————J--I---__--_-_-_‘
|

:Controller :CleaningUnit
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Sequence Diagram

SD-08 : UC-08 Handle Sensor Error

50-08 | UC-08: Handle Sensor Error

N
'-.___.-"'
= e :5ensor :Controller :MovementUnit
P
Sensor (HW)
detect()
reportsensorError(sensorld)
stop() |
L
| | i
|II .--J
—1— :Sensor :Controller :MovementUnit
5

"-. .--.
Sensor (HW)



OOAD: #6 Traditional Coding vs. Vibe Coding Team 9

Vibe Coding

OOAD: Class Diagram
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Class Diagram
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Class Diagram

RVC

-state : RVCState

+startCleaning() : void

A4

1

o

«enumeration:»

RVCState

CLEANING
STOPPED
TURNING
REVERSING

i
1

Design Class Diagram — RVC Controller SW v2

~——

"y

Controller

-pollinglnterval : int

+startCleaning() : void

+reportObstacle(position : SensorPosition) : void
+reportDust(dustlLevel : float) : void
+reportSensorError(sensorld : String) : void
-avoidFrontObstacle() : void
-avoidAllDirectionObstacle() : void
-boostCleaningPower() : void

-pollSensors() : void

/ -checkSideObstacles() : void

-recordObstacleDetection(position : SensorPosition) : void
-recordDustDetection(dustLevel : float) : void
-validateSensorData(sensorld : String) : boolean
-retainLastValidState() : void

/ 1

MovementUnit

-currentDirection : Direction
-speed : float

+moveForward() : void
+moveBackward() : void
+stop() : void
+turn(direction : Direction) : void
+getDirection() : Direction

CleaningUnit

-powerlLevel : PowerlLevel
-boostDuration : int
-isActive : boolean

fioH

| «abstract»
Sensor

-sensorld : String

A%

«enumeration:
Direction

FORWARD
BACKWARD
LEFT
RIGHT

+startCleaning() : void
+setPowerlevel(level : PowerlLevel) : void
+boostPower() : void
+restoreNormalPower() : void
+getlsActive() : boolean

| -status : SensorStatus

+getStatus() : SensorStatus
) +getSensorld() : String
| +readData() : Object

A4

Team 9

=gnumeration:=
PowerLevel

NORMAL
BOOSTED

4 ObstacleSensor

DustSensor

=gnumeration=

SensorStatus -position : SensorPosition

—- -obstacleDetected : boolean
ACTIVE
ERROR +isObstacleDetected() : boolean

+getPosition() : SensorPosition

+readData() : boolean

-dustLevel : float
-dustDetected : boolean

+isDustDetected() : boolean
+getDustLevel() : float
+readDatal() : float

v

«enumeration:
SensorPosition

FRONT
LEFT
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Design Class Diagram — RVC Controller SW v2

RVC

-state : RVCState L

= 1 AESSES -

+startCleaning() : void ‘\ B s

1 ? . \‘\\. _‘_7__7_k"’-¥——7__ﬁ¥

‘l, Controller

| -pollinginterval : int

® |
! |
i <<enum:rati0n== | +startCleaning() : void
e +reportObstacle(position : SensorPosition) : void
+reportDust(dustLevel : float) : void
| +reportSensortrror(sensorld : String) : void

CLEANING
STOPPED
TURNING
REVERSING

-avoidFrontObstacle() : void
-avoidAllDirectionObstacle() : void
-boostCleaningPower() : void
-pollSensors() : void
-checkSideObstacles() : void

Pt -recordObstacleDetection(position : SensorPosition) : void
| /.// -recordDustDetection(dustLevel : float) : void
‘ /' -validateSensorData(sensorld : String) : boolean
|I //' -retainLastValidState() : void
\ - = T
| [&
T e // 1
1 P i \ K
| I'4 4 | 1.4
5 CleaningUnit
MovementUnit
«abstract»
: ] . . -powerl evel : Powerl evel Sensor
-currentDirection : Direction X .
-boostDuration : int
-speed : float . i )
-isActive : boolean -sensorld : String
e ner (Lol -status : SensorStatus
. ) +startCleaning() : void
+moveBackward() : void .
top() a +setPowerLevel(level : PowerLevel) : void +getStatus() : SensorStatus
+stop() : voi
o . ) " ) . +boostPower() : void +getSensorld() : String
+turn(direction : Direction) : void . Pe .
: ) ; . +restoreNormalPower() : void +readData() : Object
+getDirection() : Direction . . _ | N
+getisActive() : boolean I ~_
Rk
: g,
P 1
«enumeration» v Y ObstacleSensor DustSensor
Direction «enumeration» «enumeration:
| - PowerLevel SensorStatus -position : SensaorPosition -dustlevel : float
| FORWARD -obstacleDetected : boolean -dustDetected : boolean
| BACKWARD NORMAL ACTIVE I
LEFT BOOSTED ERROR +isObstacleDetected() : boolean +isDustDetected() : boolean
‘ RIGHT +getPosition() : SensorPosition +getDustLevel() : float
ii +readData() : boolean +readData() : float
v
«enumeration»
SensorPosition
FRONT

LEFT

[AA[] “SensorPosition.RIGHT"® o= HW MM MO w2t D HZE AHA|

[HE] “Controller.-checkSideObstacles()" 2! *SensorPosition” = ‘void'. & MA O XH™ stol-

HISHE ;
LZE2 ‘avoidFrontObstacle() ' LHEOMIA “turn(RIGHT) " + “front:ObstacleSensor® MO Z 7HH =0l

[tHE] “Controller.-avoidAllDirectionObstacle()’ HAME ME SX|, SZ HEA, “turn(BACK) " H|A
> S F “checkSideObstacles() 2t St Hisk RYLIC 2X M

[HHE] ObstacleSensor' QIAEA £ 37H(FRONT-LEFT-RIGHT) = 27H(FRONT-LEFT). 22iA XiH|l= |X
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Unit Test

: Obstacle Sensor Test

L/f
// ObstacleSensor interface contract

Jf

TEST(ObstacleSensorInterfaceTest, MockSatisfiesInterface NoObstacle) {
MockObstacleSensor sensor;
EXPECT_CALL(sensor, getSensorId()).wWillOnce(Return(1));
EXPECT_CALL(sensor, getStatus()).WillOnce(Return(SensorStatus::0K));
EXPECT_CALL(sensor, getPosition()).WillOnce(Return(SensorPosition::FRONT));
EXPECT_CALL(sensor, isObstacleDetected()).WillOnce(Return(false));

EXPECT_EQ(1, sensor.getSensorId());
EXPECT_EQ(SensorStatus::0K, sensor.getStatus());
EXPECT_EQ(SensorPosition: :FRONT, sensor.getPosition());
EXPECT_FALSE(sensor.isObstacleDetected());

TEST(ObstacleSensorInterfaceTest, MockSatisfiesInterface_ObstaclePresent) {
MockObstacleSensor sensor;
EXPECT_CALL(sensor, isObstacleDetected()).WillOnce(Return(true));
EXPECT_CALL(sensor, getPosition()).WillOnce(Return(SensorPosition::LEFT));

EXPECT_TRUE(sensor.isObstacleDetected());
EXPECT_EQ(SensorPosition::LEFT, sensor.getPosition());

TEST(ObstacleSensorInterfaceTest, ReadData CanBeCalled) {
MockObstacleSensor sensor;
EXPECT_CALL(sensor, readData()).Times(1);
sensor.readData();

TEST(ObstacleSensorInterfaceTest, ErrorStatus_ReportedCorrectly) {
MockObstacleSensor sensor;
EXPECT_CALL(sensor, getStatus()).WillOnce(Return(SensorStatus::ERROR_TRANSIENT));
EXPECT_EQ(SensorStatus: :ERROR_TRANSIENT, sensor.getStatus());

Team 9
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Unit Test

: Dust Sensor Test

Team 9

£t
// DustSensor interface contract

//

TEST(DustSensorInterfaceTest, MockSatisfiesInterface NoDust) {
MockDustSensor sensor;
EXPECT_CALL(sensor, getSensorId()).WillOnce(Return(2));
EXPECT_CALL(sensor, getStatus()).WillOnce(Return(SensorStatus::0K));
EXPECT_CALL(sensor, isDustDetected()).WillOnce(Return(false));
EXPECT_CALL(sensor, getDustLevel()).WillOnce(Return(0.0));

EXPECT_EQ(2, sensor.getSensorId());
EXPECT_EQ(SensorStatus::0K, sensor.getStatus());
EXPECT_FALSE(sensor.isDustDetected());
EXPECT_DOUBLE_EQ(©.0, sensor.getDustLevel());

TEST(DustSensorInterfaceTest, MockSatisfiesInterface DustDetected) {
MockDustSensor sensor;
EXPECT_CALL(sensor, isDustDetected()).WillOnce(Return(true));
EXPECT_CALL(sensor, getDustLevel()).WillOnce(Return(@.85));

EXPECT_TRUE(sensor.isDustDetected());
EXPECT_DOUBLE_EQ(@.85, sensor.getDustLevel());

TEST(DustSensorInterfaceTest, ReadData_CanBeCalled) {
MockDustSensor sensor;
EXPECT_CALL(sensor, readData()).Times(1);
sensor. readData();
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Unit Test

: Movement & Cleaning Test

//

// MovementUnit interface contract
//

TEST(MovementUnitInterfaceTest, AllMotionCommands_CanBeCalled) {
MockMovementUnit mu;
EXPECT_CALL(mu, moveForward()).Times(1);
EXPECT_CALL(mu, moveBackward()).Times(1);
EXPECT_CALL(mu, stop()).Times(1);
EXPECT_CALL(mu, turn(Direction::LEFT)).Times(1);

mu.moveForward();
mu.moveBackward() ;
mu.stop();
mu.turn(Direction: :LEFT);

TEST (MovementUnitInterfaceTest, GetDirection_ReturnsCurrentDirection) {
MockMovementUnit mu;
EXPECT_CALL(mu, getDirection()).WillOnce(Return(Direction::FRONT));
EXPECT_EQ(Direction::FRONT, mu.getDirection());

//

// CleaningUnit interface contract
'

TEST(CleaningUnitInterfaceTest, BoostAndRestore_CanBeCalled) {
MockCleaningUnit cu;
EXPECT_CALL(cu, boostPower()).Times(1);
EXPECT_CALL(cu, restoreNormalPower()).Times(1);
cu.boostPower();
cu.restoreNormalPower();

TEST(CleaningUnitInterfaceTest, StartCleaning_CanBeCalled) {
MockCleaningUnit cu;
EXPECT_CALL(cu, startCleaning()).Times(1);
cu.startCleaning();

Team 9
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Unit Test.......

: UC-01. Perform Normal Cleaning

Team 9

TEST_F(ControllerTest, UC@1_TC@O1_StartCleaning_ActivatesCleaningUnit) {
EXPECT_CALL(cu_, startCleaning()).Times(1);
controller_->startCleaning();

TEST_F(ControllerTest, UC@1_TC@02_StartCleaning_CommandsForwardMovement) {
EXPECT _CALL(mu_, moveForward()).Times(AtLeast(1));
controller_->startCleaning();

TEST F(ControllerTest, UC@1 TCO@3 PollSensors NoObstacle ContinuesForward) {
EXPECT_CALL(mu_, moveForward()).Times(AtLeast(1));
EXPECT_CALL(mu_, stop()).Times(0);
controller_—>pollSensors();

TEST_F(ControllerTest, UC@1_TC@OO4_PollSensors_ReadsAllSensorsEachCycle) {
EXPECT CALL(frontSensor , readData()).Times(1):
EXPECT_CALL(dustSensor_, readData()).Times(1);
controller_->pollSensors();
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Unit Test.......

: UC-02. Detect Obstacle (Front)

Team 9

TEST_F(ControllerTest, UC02_TC@OO1_ReportFrontObstacle_TriggersStop) {
EXPECT_CALL(mu_, stop()).Times(AtLeast(1));
controller_->reportObstacle(SensorPosition::FRONT);

TEST_F(ControllerTest, UC02_TC0@2_ReportObstacle_DoesNotThrow) {
EXPECT_NO_THROW(controller_->reportObstacle(SensorPosition::FRONT));
EXPECT_NO_THROW(controller_->reportObstacle(SensorPosition::LEFT));

TEST_F(ControllerTest, UC@2_TC0OO3_PollSensors_FrontObstacle_StopsFirst) {
ON_CALL(frontSensor_, isObstacleDetected()).WillByDefault(Return(true));
ON_CALL(leftSensor_, isObstacleDetected()).WillByDefault(Return(false));

InSequence seq;
EXPECT_CALL(mu_, stop());
EXPECT_CALL(mu_, turn(_));
controller_->pollSensors();
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Unit Test.......

: UC-03. Avoid Front Obstacle

TEST _F(ControllerTest, UC@3_TCOO1l FrontObstacle_LeftFree_TurnsLeftResumesForward) {
ON_CALL(frontSensor_, isObstacleDetected()).WillByDefault(Return(true));
ON_CALL(leftSensor_, 1isObstacleDetected()).WillByDefault(Return(false));

InSequence seq;
EXPECT_CALL(mu_, stop());
EXPECT_CALL(mu_, turn(Direction::LEFT));
EXPECT_CALL(mu_, moveForward());
controller_->pollSensors();

// [HE] #= 28 - turn(RIGHT) + H MMz 2= &0l - =% g - MT
TEST_F(ControllerTest, UC03_TCO0O2_LeftBlocked_TurnsRight_FrontSensorClearsRight) {
EXPECT_CALL(frontSensor_, isObstacleDetected())

WillOnce(Return(true)) // poll
.WillOnce(Return(false)); // tryEscapeToFreeSide: turn(RIGHT) - 25 0§

ON_CALL(leftSensor_, isObstacleDetected()).WillByDefault(Return(true));

InSequence seq;
EXPECT_CALL(mu_, stop());
EXPECT_CALL(mu_, turn(Direction::RIGHT));
EXPECT_CALL(mu_, moveForward());
controller_—>pollSensors();

// [HE] ¥& 25 98l -5 avoidAllDirectionObstacle ZI®! - moveBackward &&
TEST_F(ControllerTest, UC@3_TC@AO3_FrontAndLeftAndRightBlocked_EscalatesAllDirection)
EXPECT_CALL(frontSensor_, isObstacleDetected())

WillOnce(Return(true)) // poll
WillOnce(Return(true)) // tryEscapeToFreeSide turn(RIGHT) - S5k 98l

-WillRepeatedly(Return(true));
ON_CALL(leftSensor_, isObstacleDetected()).WillByDefault(Return(true));

EXPECT_CALL(mu_, moveBackward()).Times(AtLeast(1));

controller_—>pollSensors();

// [#HA] checkSideObstacles() A7 - tryEscapeToFreeSide()7t =5 MM EFH =3

TEST_F(ControllerTest, UC@3_TCO04_FrontObstacle_QueriesLeftSensorFirst) {
ON_CALL(frontSensor_, isObstacleDetected()).WillByDefault(Return(true));
ON_CALL(leftSensor_, 1isObstacleDetected()).WillByDefault(Return(false));

EXPECT_CALL(leftSensor_, isObstacleDetected()).Times(AtLeast(1));

controller_-—>pollSensors();
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TEST_F(ControllerTest, UC04_TCOO1_ReportLeftObstacle RecordedWithoutError) {

U 't T t EXPECT_NO_THROW(controller_—>reportObstacle(SensorPosition::LEFT));
nl es (Controller Test) }

: UC-01. Detect Side Obstacles

TEST F(ControllerTest, UC@4 TCOO2 LeftObstacleRecorded AffectsSideCheck) {
ON_CALL(frontSensor_, isObstacleDetected()).WillByDefault(Return(false));
EXPECT_CALL(mu_, moveForward()).Times(AtLeast(1));
controller_->reportObstacle(SensorPosition::LEFT);
controller_->pollSensors();
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Unit Test.......

: UC-05. Avoid All-Direction Obstacle

Team 9

// [F7H] EH 18] & =5 0] - =5|™ ©F (backwardAttempts_ 2[4)
TEST_F(ControllerTest, UC@5_TC@O3_OneBackward_ThenLeftFree_EscapesLeft) {
// poll: front blocked / avoidFront tryEscape: right also blocked
EXPECT_CALL(frontSensor_, isObstacleDetected())
.WillOnce(Return(true)) // poll
.WillOnce(Return(true)) // avoidFront tryEscape: turn(RIGHT) blocked
.WillRepeatedly(Return(false));
// avoidFront tryEscape: left blocked / avoidAllDir tryEscape: left clear
EXPECT _CALL(1leftSensor_, isObstacleDetected())
.WillOnce(Return(true)) // avoidFront tryEscape
.WillOnce(Return(false)); // avoidAllDir tryEscape: left clear - escape

EXPECT_CALL(mu_, moveBackward()).Times(1);

A

EMZS turn(LEFT)

// UC-85 : Avoid Al1-Direction Obstacle

east(1));

/ S S e e g

// [HE] cd 7 g9l — stop, moveBackward, stop =A ZHZE
TEST_F(ControllerTest, UCO5 _TCPO1_AllDirectionsBlocked BackwardCalledOnce) {
EXPECT_CALL(frontSensor_, isObstacleDetected())
.WillOnce(Return(true))
.WillOnce(Return(true))
.WillRepeatedly(Return(true));
ON_CALL(leftSensor_, isObstacleDetected()).WillByDefault(Return(true));

EXPECT_CALL(mu_, stop()).Times(AtLeast(2));
EXPECT_CALL(mu_, moveBackward()).Times(1);
controller_—>pollSensors();
EXPECT_FALSE(controller ->isPoweredOff());

// [#ZA] stop() precedes moveBackward()
TEST_F(ControllerTest, UC@5_TC002_AllDirectionsBlocked_StopBeforeBackward) { i
EXPECT_CALL(frontSensor_, isObstacleDetected())
.WillOnce(Return(true))
WillOnce(Return(true))
.WillRepeatedly(Return(true));
ON_CALL(leftSensor_, isObstacleDetected()).WillByDefault(Return(true));

bool stopCalled
bool backwardCalled

ON_CALL(mu_, stop()).WillByDefault([&stopCalled]{ stopCalled = true; });
ON_CALL(mu_, moveBackward()).WillByDefault( [&backwardCalled, &stopCalled]{
backwardCalled = true;

EXPECT_TRUE(stopCalled) << "stop() must precede moveBackward()";

4 5

EXPECT_CALL(mu_, stop()).Times(AtLeast(1)});
EXPECT_CALL(mu_, moveBackward()).Times(AtLeast(1));
controller_->pollSensors();

false:
false;

.
¥

htFree_EscapesRight) {
T) -+ front clear

cape: turn(RIGHT) blocked
scape: turn(RIGHT) clear - escape
Default(Return(true));

Least(1));

- M@l OFF (27AHE 2.4)
d_Powers0ff) {
yDefault (Return(true));
yDefault (Return(true));

: :kMaxBackwardAttempts);

pts; ++1i) {
"Not powered off at attempt " << i;

g) E2 (2FAE 2.4)
opsCleaningUnit) {
)).WillByDefault(Return(true));
)).WillByDefault(Return(true));

ardAttempts; ++i)

=
=]

0ff_PollSensorsDoesNothing) {
)).WillByDefault(Return(true));
)).WillByDefault(Return(true));

ardAttempts; ++1i)
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TEST_F(ControllerTest, UC@6_TCOO1_ReportDust_RecordsWithoutError) {

EXPECT_NO_THROW(controller_—>reportDust(0.8));
EXPECT_NO_THROW(controller_—>reportDust(0.0));
Unit Test }
nl es (Controller Test)
. TEST F(ControllerTest, UC@6 TCPO2 ZeroDustLevel NoPowerBoost) {
* UC_O6 DeteCt DUSt EXPECT_CALL(cu_, ;nnstPﬂwer(}).Times{@);
controller_—>reportDust(0.0);

TEST_F(ControllerTest, UC@6_TCOB3_PollSensors_ReadsDustSensorEachCycle) {
EXPECT CALL(dustSensor , readData()).Times(AtLeast(1));
controller_->pollSensors();
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Unit Test.......

: UC-07/. Boost Cleaning Power

// e e T e —— —— o [ e e e e e et

// UC-87 : Boost Cleaning Power

/’/ e e e e e ey —— —== — e aeni e e e e e e e e e e e

TEST_F(ControllerTest, UC@7_TC@@1_HighDustLevel_TriggersPowerBoost) {
ON_CALL(dustSensor_, getDustlLevel()).WillByDefault(Return(Controller::kDustThreshold + 0.1));
EXPECT_CALL(cu_, boostPower()).Times(AtLeast(1));
controller_—=pollSensors();

TEST_F(ControllerTest, UC@7_TC@O2_LowDustLevel NoPowerBoost) {
ON_CALL(dustSensor_, getDustLevel()).WillByDefault(Return(Controller::kDustThreshold - @.1));
EXPECT_CALL(cu_, boostPower()).Times(®@);
controller_->pollSensors();

// [HE] BAEE ZA| 537t oL2t kBoostDuration(5%) Zat £ S3sict.

TEST_F(ControllerTest, UC@7_TCO@3_AfterBoostDuration_PowerIsRestored) {
auto fakeNow = std::make_shared<Controller::Clock::time_point=>();
controller_-—=>setClock( [fakeNow] { return xfakeNow; });

InSequence seq;
EXPECT_CALL(cu_, boostPower()); // 1st poll: ©HX| ZX| - BEAE AR
EXPECT_CALL(cu_, restoreNormalPower()); // 5= ZIt £ poll: 7|2 Itg £7

// 1st poll: ©HX| &8 - BAE A%
ON_CALL(dustSensor_, getDustLevel()).WillByDefault(Return(Controller::kDustThreshold + 0.1));
controller_—>pollSensors(};

// 5Z& Z3t + HX| si& - C2 polldlN XiE S (MFEAE Qi8)

*xfakeNow += Controller::kBoostDuration;

ON_CALL(dustSensor_, getDustLevel()).willByDefault(Return(Controller::kDustThreshold - 0.1));
controller_—>pollSensors(};

// [F7H] 5&7F XUp2| Holle RAEE RASHH MEAESIK| @H=Ct,
TEST_F(ControllerTest, UC@7_TCOB5_WithinBoostDuration_StaysBoostedNoReboost) {
auto fakeNow = std::make_shared<Controller::Clock::time_point=>();
controller_->setClock( [fakeNow] { return xfakeNow; });
ON_CALL(dustSensor_, getDustLevel()).WillByDefault(Return(Controller::kDustThreshold + 0.1));

// BAEE= 132 AE, 5% O|Udl= SHEK RS
EXPECT_CALL(cu_, boostPower()).Times(1);
EXPECT_CALL(cu_, restoreNormalPower()).Times(@);

controller_->pollSensors(); /! BAE AE
*fakeNow += Controller::kBoostDuration / 2; [/ 2.5F F1t
controller_->pollSensors(); // O /X (MBAE X)

TEST_F(ControllerTest, UC@7_TC@@4_FrontObstaclePresent_BoostDoesNotPreemptAvoidance) {
ON_CALL(frontSensor_, isObstacleDetected()).WillByDefault(Return{true));
ON_CALL(leftSensor_, isObstacleDetected()).WillByDefault(Return(false));
ON_CALL(dustSensor_, getDustlLevel()).WillByDefault(Return(@.9));

EXPECT_CALL(mu_, stop()).Times(AtLeast(1));
controller_—=pollSensors();
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Unit Test.......

: UC-08. Handle Sensor Error

TEST_F(ControllerTest, UC@8_TCOO1_TransientSensorError_MovementNotStopped) {
EXPECT_CALL(mu_, stop()).Times(0);
controller_—>reportSensorError(1);

TEST_F(ControllerTest, UC@8_TC002_PersistentSensorError_StopsMovement) {
EXPECT_CALL(mu_, stop()).Times(AtLeast(1));
for (int 1 = @; i < Controller::kErrorThreshold; ++i)
controller_->reportSensorError(1);

TEST_F(ControllerTest, UC@8_TCO@3_ErrorCountIsPerSensor_IndependentCounters) {
EXPECT_CALL(mu_, stop()).Times(Q);
controller_-—>reportSensorError(1);
controller_—>reportSensorError(2);
controller_—>reportSensorError(1);
controller_—>reportSensorError(2);

TEST_F(ControllerTest, UC@8_TCO04_ReportSensorError_DoesNotThrow) {
EXPECT_NO_THROW(controller_->reportSensorError(0));
EXPECT_NO_THROW(controller_->reportSensorError(99));

Team 9
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Vibe Coding

Test & Static Analysis: System Test
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TEST(SystemScenario, Scenariol_NormalCleaningSession) {
RVCSimulator sim;
sim.start();

ASSERT_TRUE(sim.cleaning().getIsActive());
ASSERT_EQ(Motion: :FORWARD, sim.movement().getMotion());

SVStem TeSt for (int tick = 1; tick <= 5; ++tick) {

ScenanO 1 sim.cleaning().resetBoostFlag();
: AL 7CC'>|_J|\_ k”*._:l sim.tick();

EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion())

<< "Tick " << tick << ": should still be moving forward";
EXPECT_TRUE(sim.cleaning().getIsActive());
EXPECT_FALSE(sim.cleaning().wasBoosted());
EXPECT_EQ(@, sim.movement().getStopCount());
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System Test

Scenario 2
- 0= A2 3|1

//
//
//
//
/1
//
//
//

Scenario 2 — HoEg ¥4 Fm (UuC-01, UC-82, UC-03)

[#HA] vl: setRightObstacleZ 2% 4§ 43
v2: setRightSideObstacleZ & sf Mei 43
Phase 2: front blocked, left free - turn LEFT (5%)
Phase 4: front blocked, left blocked, rightSide free - turn RIGHT

TEST(SystemScenario, Scenario2_DoubleObstacleAvoidance) {

RVCSimulator sim;
sim.start();

// — Phase 1: F& HZ
runClearTicks(sim, 2);
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());
int stopsAfterClearl = sim.movement().getStopCount();

// — Phase 2: front blocked, left free - turn LEFT
sim.setFrontObstacle(true);

sim.setRightSideObstacle(true); // [¥Z] setRightObstacle - setRightSideObstacle

sim.cleaning().resetBoostFlag();
sim.tick();

EXPECT_EQ(Direction::LEFT, sim.movement().getLastTurn())

<< "First obstacle: left free - should turn left";
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());
EXPECT_GT(sim.movement().getStopCount(), stopsAfterClearl);

// — Phase 3: J& HZ x{{
runClearTicks(sim, 2);
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());
int stopsAfterAvoidl = sim.movement().getStopCount();

// — Phase 4: front blocked, left blocked, rightSide free - turn RIGHT —
// [#38] setRightSideObstacle(false): turn(RIGHT) ¥ frontSensor’t clear bt
sim.setFrontObstacle(true);

sim.setLeftObstacle(true);

sim.setRightSideObstacle(false);

sim.cleaning().resetBoostFlag();

sim.tick();

EXPECT_EQ(Direction::RIGHT, sim.movement().getLastTurn())

<< "Second obstacle: left blocked, right side clear - should turn right";
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());
EXPECT_GT(sim.movement().getStopCount(), stopsAfterAvoidl);

// — Phase 5: J& HZ x{{
runClearTicks(sim, 2);
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());
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System Test

Scenario 3
AR O S 5 Z0 A

El
=

o
=

//r o o e o o e T T T T P o o o T T o T e o o e T T T S T o e o T T T o o o e TR o T T o o e T T T o e T T T T T T P o o o T T o o T P o o T S T o o
// Scenario 3 — A ofgl =X - SH Jid Al &F (UC-01, UC-82, UC-04, UC-05)

//

// 7] v2 2E(QPAE 2.3): MY 97} BF oh5|0 IA| SESHK| 9o

// S7lg wi=sich, BHZ0| YRl Holof 1 Waom 3N § MA Lt

// ‘AN SR PUS: SN D fSNLY S MaSun SIS NN A S RSN SN S Rasu SUSN SN AU SN ASHEN (SNt A RS UMt SN RN SN SN S S MU AUSaS SN FUNE: SN SN SSNGS S RS AN S A MG AN NSNS S MU UM S AU S SN (SN AN MU SSSat SN RN SN SN MDY AN MASU AUCNS SN PN NS A SRS S RO SE S A S S

TEST(SystemScenario, Scenario3_CornerTrapAndEscape) {
RVCSimulator sim;
sim.start();

runClearTicks(sim, 3);
EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion());
EXPECT_EQ(@, sim.movement().getStopCount());

// — Phase 2: HY+E+2F BT 9E - I (FA SE X)
sim.setFrontObstacle(true);
sim.setlLeftObstacle(true);
sim.setRightSideObstacle(true);

sim.cleaning().resetBoostFlag();
sim.tick();

EXPECT_NE(Motion::FORWARD, sim.movement().getMotion())

<< "All sides blocked: must reverse and retry, not resume forward";
EXPECT_FALSE(sim.isPowered0ff()) << "Single reversal must not power off";
EXPECT_GE(sim.movement().getStopCount(), 2)

<< "Two stop() calls: avoidFrontObstacle + avoidAllDirectionObstacle";

// — Phase 3: Z=0| €& - E5H
sim.setLeftObstacle(false);
sim.cleaning().resetBoostFlag();

Xl Ef

—_

=
=

ol

sim.tick();

EXPECT_EQ(Direction::LEFT, sim.movement().getLastTurn())
<< "Left side opened - should turn left and escape";
EXPECT_EQ(Motion: : FORWARD, sim.movement().getMotion());

runClearTicks(sim, 3);
EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion());
EXPECT_TRUE(sim.cleaning().getIsActive());
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/] ===== = = === = S = = = =
// Scenario 4 — TX| 2¥ &I} (UC-01, UC-06, UC-07)

//

// [HE8] BAEE 5% RX & 57 (FR-CLN-02/03). 7l ARZtS FYsi0]

// AMZE - X (MEAE X) - 5& U2 £ 53| 20|ZAO|EE HSEH.

// ==================== mEmmEEsT T e S S S S S ESS mEmEsTEEs =m= ==
TEST(SystemScenario, Scenario4_DustyZoneTraversal) {

RVCSimulator sim;

auto fakeNow = std::make_shared<Controller::Clock::time_point>();
sim.setClock( [fakeNow] { return xfakeNow; });

sim.start();

// — Phase 1: 3 Y - BEAE QI
for (int t = 0; t < 3; ++t) {
sim.cleaning().resetBoostFlag();
sim.tick();
EXPECT_FALSE(sim.cleaning().wasBoosted())
<< “"Phase 1 tick " << (t + 1) << ": no boost in clean area";
EXPECT_EQ(PowerLevel: :NORMAL, sim.cleaning().getPowerLevel());

// — Phase 2: HX| 39 T — A Elo] BAE AlF
sim.setDustLevel(Controller::kDustThreshold + ©.3);
sim.cleaning().resetBoostFlag();

sim.tick();
EXPECT_TRUE(sim.cleaning().wasBoosted()) << "Dust detected - boost starts";
EXPECT_EQ(PowerLevel: :BOOSTED, sim.cleaning().getPowerLevel());

y // — Phase 3: 5& O|Ujo|= BOOSTED ®X|, MEAE gl

ScenariO 4 fose 36k © =05 T % 35 #41) o

xfakeNow += std::chrono::seconds(l); // ¥

sim.cleaning().resetBoostFlag();
i D-I A‘ —I-LO:I Eﬂl‘ sim.tick();
i L _I o EXPECT_FALSE(sim.cleaning().wasBoosted()) << "Within 5s: no re-boost";
EXPECT_EQ(PowerLevel: :BOOSTED, sim.cleaning().getPowerLevel())

<< "Within 5s: power stays boosted";
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());

Ojo

ik
L
B
N
L9,
L

}
// — Phase 4: 5% A1 + HX| TE - 59 = 58 EoO| MREAE
xfakeNow += std::chrono::seconds(3); // 58 6E (= 5%)

sim.cleaning().resetBoostFlag();
sim.tick();
EXPECT_TRUE(sim.cleaning().wasBoosted())
<< "Boost expired but dust remains - re-boost";
EXPECT_EQ(PowerLevel: :BOOSTED, sim.cleaning().getPowerLevel());

// — Phase 5: HMX| 3£ + 5% ZAY - 7|2 WY 57 F |Al

sim.setDustLevel(9.0);

*fakeNow += Controller::kBoostDuration;

for (int t = 0; t < 2; ++t) {
sim.cleaning().resetBoostFlag();

sim.tick();
EXPECT_FALSE(sim.cleaning()}.wasBoosted())};
EXPECT_EQ(PowerLevel: :NORMAL, sim.cleaning().getPowerLevel());
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System Test

Scenario 5
: Mol=E+HX| =gt

ff P—t=————— e P e —— . — — e . S .

// Scenario 5 — #OS+HX| 5§ (UC-01~83, UC-06~07)
// [H4d] setRightObstacle H? (EHF freeO|E& right side 8% EZER)

e e . . e

}I'rf jrpm——— e — e s . s . s ——t—rt . e — frripm—p— . o —_—— —n
TEST(SystemScenario, Scenario5_ObstacleThenDustyZone) {

RVCSimulator sim;

sim.start();

runClearTicks(sim, 2);
EXPECT_EQ(Motion: : FORWARD, sim.movement().getMotion());

// front blocked + dust: EHOE 24 2| - BAE gI3
sim.setFrontObstacle(true);
sim.setDustLevel(Controller::kDustThreshold + ©0.2);
sim.cleaning().resetBoostFlag();

sim.tick():

EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion());
EXPECT_FALSE(sim.cleaning().wasBoosted())
<< "Obstacle avoidance takes priority; dust boost skipped";

// BOiE 8iH + ©X| |X| - BAE HWE
sim.setFrontObstacle(false);
sim.cleaning().resetBoostFlag();
sim.tick();

EXPECT_TRUE(sim.cleaning().wasBoosted())

<< "Obstacle cleared; dust boost should fire";
// [HE] BAE ZFZo|= BOOSTED RX| (5% Zut ® =76HX| 43
EXPECT_EQ(PowerLevel: :BOOSTED, sim.cleaning().getPowerLevel());
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());

runClearTicks(sim, 2);
EXPECT_FALSE(sim.cleaning().wasBoosted());
EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion());
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System Test

Scenario 6
MM @2 A 5 H|A "X

Team 9

/

// Scenario 6 — A 2% £=F o dH|& HA| (HE gE)

e s e e e e e e e e G mmn G mEEn M e Mo S KR SRR S . M S RS S S R AR M S S RS M MK S e RN S . SN S S RoRoR S N A RN RSN EE S M M G e S S KRR S S MR S M e S KR N S e R R S (e e S S e o =

TEST(SystemScenario, Scenario6_SensorDegradationAndEmergencyStop) {

RVCSimulator sim;
sim.start();

runClearTicks(sim, 3);
EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion());
EXPECT_EQ(@, sim.movement().getStopCount());

sim. reportSensorError(1);
EXPECT_NE(Motion::STOPPED, sim.movement().getMotion());

sim. reportSensorError(l);
EXPECT_NE(Motion::STOPPED, sim.movement().getMotion());

sim.cleaning().resetBoostFlag();
sim.tick();
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());

int stopsBeforeEmergency = sim.movement().getStopCount();
sim. reportSensorError(l);
EXPECT_EQ(Motion::STOPPED, sim.movement().getMotion());

EXPECT_EQ(stopsBeforeEmergency + 1, sim.movement().getStopCount());
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System Test

Scenario 7/
 MA| A MM

Team 9

//
//
/7
[/
//

Scenario 7 — A #H4 MM (Z2E UC 9=

[Hd] Phase 2: setRightObstacle -+ setRightSideObstacle
Phase 6: setRightObstacle - setRightSideObstacle, getLastTurn BACK - RIGHT

TEST(SystemScenario, Scenario7_FullRoomCleaningSession) {

RVCSimulator sim;

// — Phase 1: 34 Al%
sim.start();
ASSERT_TRUE(sim.cleaning().getIsActive());
ASSERT_EQ(Motion: :FORWARD, sim.movement().getMotion());

runClearTicks(sim, 3);
EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion());
EXPECT_EQ(@, sim.movement().getStopCount());

// — Phase 2: front blocked, left free - turn LEFT
// [#HA] setRightSideObstacle AR
sim.setFrontObstacle(true);

sim.setRightSideObstacle(true);
sim.cleaning().resetBoostFlag();
sim.tick();

EXPECT_EQ(Direction::LEFT, sim.movement().getLastTurn());
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());
int stopsP2 = sim.movement().getStopCount();
EXPECT_GT(stopsP2, 0);

// — Phase 3: F& FE A
runClearTicks({(sim, 2);
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());

// — Phase 4: Hx| 31
/7 [Hd] 2AE= A Elo] 18] AE=l| 5&2F BOOSTED |XI(MPAE X)
sim.setDustLevel(Controller::kDustThreshold + 0.25);
sim.cleaning().resetBoostFlag();

sim.tick();
EXPECT_TRUE(sim.cleaning().wasBoosted()) << "Dust detected - boost starts";
EXPECT_EQ(PowerLevel: :BOOSTED, sim.cleaning().getPowerLevel());

for (int t = @; t < 2; ++t) {
sim.cleaning().resetBoostFlag();
sim.tick();
EXPECT_FALSE(sim.cleaning().wasBoosted()) << "Within 5s: no re-boost";
EXPECT_EQ(PowerLevel: :BOOSTED, sim.cleaning().getPowerLevel());

// — Phase 5: X &4
runClearTicks(sim, 2);
EXPECT_FALSE(sim.cleaning().wasBoosted());

// — Phase 6: Al 2E o FT(SA ©HE X)
[/ [HE] v2 Q3FAKE 2.3: 25 o5|H FX g8, ZA| X €©$E o §

sim.setFrontObstacle(true);
sim.setLeftObstacle(true);
sim.setRightSideObstacle(true);
sim.cleaning().resetBoostFlag();
sim.tick();

EXPECT_NE(Motion::FORWARD, sim.movement().getMotion())

<< "All sides blocked: reverse and retry, not forward";
EXPECT_FALSE(sim. isPowered0ff());
int stopsP6 = sim.movement().getStopCount();
EXPECT_GT(stopsP6, stopsP2);

// — Phase 7: 50| g8 - 23 & HE €&
sim.setRightSideObstacle(false);
sim.cleaning().resetBoostFlag();
sim.tick();

EXPECT_EQ(Direction::RIGHT, sim.movement().getLastTurn())
<< "Right side opened (left still blocked) - turn RIGHT and escape";
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());

runClearTicks(sim, 2);
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());

// — Phase 8: #AM 27 - H|& HX|
for (int 1 = @; i < Controller::kErrorThreshold - 1; ++i) {

sim.reportSensorError(2);
EXPECT_NE(Motion: :STOPPED, sim.movement().getMotion());
¥

sim. reportSensorError(2);
EXPECT_EQ(Motion::STOPPED, sim.movement().getMotion());

EXPECT_TRUE(sim.cleaning().getIsActive());
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Scenario 8

- oH Q| (103] T T & 27t

Jl',‘f’. — — —— g o — —— — — —— — —— — . S " — S S — — — — —
// Scenario 8 — 28 E2: 108 =X = & 87 - & OFF (UC-05, 7AIE 2.4)
/7

TEST(SystemScenario, Scenario8_FullyTrapped_PowersOffAfterMaxReversals) {
RVCSimulator sim;
sim.start();
ASSERT_TRUE(sim.cleaning().getIsActive());

// — Phase 1: F& FZ
runClearTicks(sim, 2);
EXPECT_EQ(Motion::FORWARD, sim.movement().getMotion());

// — Phase 2: J4.z.2% D& o

sim.setFrontObstacle(true);

ool

— O E

i |

Xl i

—_

0l

sim.setLeftObstacle(true);
sim.setRightSideObstacle(true);

[/ 98I ENEX|= O T@ OFF7F OtL|0fOF BiCh,
for (int i = @; i < Controller::kMaxBackwardAttempts - 1; ++i) {
sim.cleaning().resetBoostFlag();
sim.tick();
EXPECT_FALSE(sim. isPowered0Qff())
<< "Reversal " << {1 + 1) << ": should still be retrying, not powered off";
EXPECT_TRUE(sim.cleaning().getIsActive());

// — Phase 3: 10%iM| %Il Fo|= ©E E7} - H& OFF
sim.tick();
EXPECT_TRUE(sim. isPoweredOff())

<< "After 10 reversals still trapped - RVC must power off";
EXPECT_EQ(Motion: :STOPPED, sim.movement().getMotion());
EXPECT_FALSE(sim.cleaning().getIsActive())

<< "Power off must stop the cleaning unit";

// — Phase 4: T@ OFF 0|0l O ofa &&5HK| ghert

int stopsAfter0ff = sim.movement().getStopCount();

sim.tick();

EXPECT_EQ(stopsAfter0ff, sim.movement().getStopCount())
<< "No further actuation after power off";

EXPECT_TRUE(sim. isPowered0ff());

Team 9
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Static Analysis

1. Clang-tidy 2. cppCheck

Summar ;
() Summary , Annotations () y s Annotations
All jobs — 1 warning All jobs = 1 warning
I @ clang-tidy @ clang-tidy
clang-tidy cppcheck
° CppChECk succeeded 3 days ago in 37s I o CppChECk succeeded 3 day5 ago in 19s
Run details Run details
> @ Setupjob > @ Setupijob
(9 Usage (%) Usage
- > @ Checkout
& Workflow file &Y Workflow file > @ Checkout
> @ Install cmake + clang + clang-tidy > @ Install cppcheck
> @ Configure — generate compile_commands.json > @ Run cppcheck on src/rve/
> Run clang-tidy on production sources
o gudyonp > @ Post Checkout
> @ Post Checkout
> @ Complete job
> @& Complete job
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state RVCS5tate: :POWER OFF;
poweredOff T
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kErrorThreshold
r double kDustThreshold

kMaxBackwardAttempts

] B

[[nodiscard]] bool isPoweredOff() const { return poweredOff_; } 7|:|I-X|§ tryTOEscapeFreeSide() -6|;|I-_J|\_§ OEIS'>|;'I§-|--6|-O:I
OllE X2t LS| A0 AEE = URE

oid checkSideObstacles();
o 7|0l EXSIX| 2 102 2%l 7|5 3! | 2T 0]=

L—
HIZ 2= 220| Of £/RF X 2 EE 7= 7+

void powerOff();

fTARH T

bool poweredOff {false};

int backwardAttempts {0};
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boostCleaningPowers 527!

Al-cleaner-log.md2 Hg2|

172 Qo

|82 = ooy, AIEZC0|E 7t B(ET)

- "é |l:|: E|AEQM 282 58 7|LE|X] =5

-

hpp: A28 HIAEE setCl

o HX| AX| - BAE AE(BOOSTED) — 55Xt |X|(0] 2 HEAE §lF) - 5% &3t A Ch5 &8
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Cleaner ‘PowerUp’ &

Controller: :boostCleaningPower() {

if (boostActive ) return; [7 II_ _|__]
cleaningUnit_->boostPower(); ° pOwerUp __é; _E_Hl-g _OIL_I él'EHE %'—I'Ll

cleaningUnit ->restoreNormalPower();

r TEH' ™71 H it = 1|7 oy s = = [ [ ] i o R e
ff [E 821 BHAl 24 Al 2L2E ME — 52 FA (A =R 6HAl 2 :

0|0l F2E Z0I8 AL A= RAGHH 25 FL2EE ZAIEL.

void Controller::boostCleaningPower() {

if (boostActive ) return;

cleaningUnit -»boostPower();
cleaningUnit ->»restorelormalPower(); [ i I
boostActive = true;

74

o

boostStartedAt_ = now (); o 5
H

|
7t Xkl = s¢F CHE 5210| &71s¢t deadlockO]
JIAMGH=X|E HAENOL} AO{LIX| St =2 &F 15 =l

e A || e i I TRy A SRR, P e,
FM] FE2E A& = kBoostDuration(5=)0

void Controller::updateCleaningBoost() {

if (!'boostActive ) return;
if (now () - boostStartedAt >= kBoostDuration) {
cleaningUnit_->restoreNormalPower();

boostActive = false;

+
+
+
+
+
+
+
+
+
+
+
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