Robot Vacuum Cleaner
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Robot Vacuum Cleaner (RVC) SW Controller
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RVC SW Controller Use Case Diagram
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SSD - UC-001 Forward Cleaning Without Obstacle

= i

.-/ \-\
Sensor Input

PN A,

| e Driving Device Cleaning Device

i repartFrontObstacleState(frontObstacleDetected=false) | |

| setCIeaninanwer{ﬁormal} ‘_:

| moveForward() -..: |

alt I [front obstacle detected] i |

' reportFrontObstacleState(frontObstacleDetected=true) ! !

: stopl) > |

! | Continue with UC-002 ™ !

fdust detected] i :

i reportDustDetected() . | |

! | Continue with UC-006 " !
Sensginput [ RVC SW Contrnller\ Driving Device Cleanin \II]ewce
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Stop After Front Obstacle Detection

SSD - UC-002 Stop After Front Obstacle Detection

P FAAY
Sensor Input LT ‘ Driving Device

: reportFrontObstacleState(frontObstacleDatected=trug)

L
>

| stop()

alt ) [front, left, and right obstacles detected]

Ly
reportObstacleState(frontObstacleDetectad=true, backObstacleDetected, leftObstacleDetected=true, rightObstacleDatected=true) !

LY
>

| Continue with UC-005 5

[dust detected while stopped]
! reportDustDatacted)

w

| Obstacle aveidance remains priorityH
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Select Left or Right Avoidance Direction

1%

.-/ \-\.
Sensor Input
1

SSD - UC-003 Select Left or Right Avoidance Direction

| RVC SW Controller

.-/ \-\.
Driving Device

reportSideObstacleState(leftObstacleDetected, rightObstacleDetected) :

Sensor Input

alt [left blocked and right open]
turnRight() -

-

[right blockjed and left open] i
turnLeft() ,_:

]

[left and right open] |
]

]

turniselectedDirection)
2o

[left and rig

t blocked]

| Continue with UC-005 ™

RVC SW Controller l

Driving Device




Resume Cleaning After Direction Change

SSD - UC-004 Resume Cleaning After Direction Change

o E“\
Y Y P
Sensor Input | e Driving Device Cleaning Device
| repurtanchstacleState{fmntDbstacIEDetected=fa|se}l}:_ | |
: moveForward() : |
E alt [dust response is ncti\ére] E
! keepCIeaningFuweﬂincreased}l F'

: [normal cleaning] , ,
| setCleaningPower(normal) }:

alt [front obstacle detected again] | :
| reportFrontObstacleState(frontObstacleDetected=true) | |
] } ] ]
Continue with UC-003 ™)
Sensor Input RVC SW Controller | DrlUInE]/_I):IEUICE Cleaning Device
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Move Backward After Three-Side Obstacle Detection

1%

f/ \\
Sensor Input
I

SSD - UC-005 Move Backward After Three-Side Obstacle Detection

AN
RVC SW Controller Driving Device

alt : [backward available] : :
_ reportObstacleState(frontObstacleDetected=true, backObstacleDetected=false, leftObstacleDetected=true, rightObstacleDetected=true)_ | |
! stop() >
| moveBackward() _ !
] %I
alt [left side becomes available] :
| reportSideQObstacleState(leftObstacleDetected=false, rightObstacleDetected=true) - |
i Continue with UC-003 ™)
[right side becomes available] |
| reportSideObstacleState(leftObstacleDetected=true, rightObstacleDetected=false) - |

Continue with UC-003 ™)

[backward unavailable and both sides blocked]

| reportObstacleState(frontObstacleDetected=true, backObstacleDetected=true, leftObstacleDetected=true, rightObstacleDetected=true)

stop() ;

Sensor Input

'—‘_‘—— ] ]
RVC SW Controller Oriving Device




Handle Dust Detection Event

SSD - UC-006 Handle Dust Detection Event
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Sensnrl Input RVC S5W antmller Cleaniﬁq Device
E reportDustDetected() }:_ E
E setCleaningPower{increased) }1:

alt '..J [obstacle detected during dust response]

' reportFrontObstacleState(frontObstacleDetected=true) >

| Driving follows UC-002 or UC-005 Il]

keepCleaningPower{increased) }:
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Return Cleaning Power To Normal

SSD - UC-007 Return Cleaning Power To Normal

A, A,
B e B s

RVC SW Controller Cleaning Device Time

:_{ inc reasedanerDuratinnExﬁirEd{}

setCleaningPower{normal) :._1:

alt [obstacle avoida ru::a is active]
Driving state remains unchanged Il|
BVC SW Controller ClEEﬁIﬁ%HDEUICE Time
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SSD - UC-008 Drive Controller And Query State Through TCP Commands

A,
#

SimulatoriSyster:n Test Client e

Drive Controller |

.
-

Il:H:IE / [one Il'mwlim!-t«rl'rlinilt«d command per request]

And Query State o

| SET_OBSTACLES FRONT=... BACK=... LEFT=... RIGHT=...

Through TCP Commands < e e TR

Y

[dust event command]
! DUST_DETECTED

Y

-

OK DUST_DETECTED

Continue with UC-006. ]

[time event command]

| POWER_TIMEOUT

Y

. OK POWER_TIMEOQUT

Continue with UC-007.

[state query comlrnand]
| GET_STATE

.
-

:__ OK STATE MOVEMENT=... DRIVE=... CLEANING_POWER=...

[reset command]

. RESET

Y

OK RESET

1

invalid or malformed command

¥

|
i
!
[invalid cornrnnndl
]
i
T
i
|
h

ERR UNKNOWN_COMMAND or ERR INVALID_ARGUMENT

-
-

opt / [con'ilmand line exceeds 1024 bytes]
command line longer than 1024 bytes

Y

ERR INVALID_ARGUMENT

A

close session

A

I
DE /' [clieltit requests session close]

QUIT

Y

__OK BYE

close session
-

-
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RVC SW Controller Domain Model

‘@Automatic Clea ning‘
|

1 | movementStatus

1 1
reads uses has
Sensor State
‘ ‘ © Cleaning Policy ‘ ®Movement Status
frontObstacleDetected CLEANING
backObstacleDetected avoidanceDirectionPolicy AVOIDING OBSTACLE
leftObstacleDetected increasedPowerlLevel BLOCKED ~
rightObstacleDetected increasedPowerDuration STOPPED
dustDetected
1 1
1
issues triggers triggers issues defines
0.1 1
‘@Avmdance Demsmn‘ ©DUSt Response ‘@Avoidance Direction Policy‘
selectedDirection ‘ :gtv:.ru:rLevel LEFT_FIRST ‘
backwardRequired e RIGHT_FIRST
1
produces produces defines
0.9,1.* 1.z 0..*
‘@Movement Command‘ ‘@ Cleaning Command‘
| commandType | | powerLevel |
1 1
uses uses
%
‘@Movement Command Type‘
MOVE_FORWARD ‘@ Cleaning Power Level‘
MOVE_BACKWARD NORMAL
TURN_LEFT INCREASED
TURM_RIGHT

STOP

Jo

NEES

SensorState

AvoidanceDecision / DustResponse E 2| 7/

AvoidanceDecision

MovementCommand 4 A

DustResponse

CleaningCommand ‘4 d

CleaningPolicy

o|m e HM . s 4

M
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isFrontObstacleDetected()

SD-01-UC-001 ZOfE0] 212 ujf

[ SensorState ]

ommanf)

=false)
=true)

ingCommand, r
=true)

updateFrontObstacle(frontObstacleDetected:
updateFrontObstacle(frontObstacleDetected:

handleSensorState(SensorState)
setCleaningPower(NORMAL)
handleSensorState(SensorState)
updateDustDetected(dustDetected:
handleDustDetected(SensorState)

moveForward()

2 AutomaticCleaning®l A{ NORMAL + MOVE

RVC SW Controller
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SD-02 - UC-002 H'Y TOH & ZHX| = FX|

MovementCommand ] [AvoidanceDecision
T T

O E] RVC SW Controller SensorState ] l AutomaticCleaning
. T T T
| reportFror ObstacleD: =true) | | | |
I I I
| updateFrontObstadle(frontObstacleDetected=true) | | |
| ! | |
| handleSensorState(SensorState) 1 | |
| T |
| |_ isFrontObstacleDetected() |
I h I
I I I
t
: T > :
i i changeMovementStatus(AVOIDING_OBSTACLE) |
| | |
| | create(STOP) |
| | ]
| | stopCommand |
I I ]
| | prepareDirectionDecision() 1
I I T
i i directionDecisionRequired i
| | i
' commandResult(stopCommand) ' '
| I T |
| stop() ) ) \
! i i i
alt (A, 35, 25 Yo 20| 2F AX ) I I J
" reportOl ObstacleD , backObstacleDetected, leftObstacle Detected=true, rightObstacle Detected=true) i i i
r | | |
| updateO ObstacleD , backObstacleDetected, leftObstacieDetected=true, rightObstacleDetected=true) \ | |
| ] | |
| handleThreeSideObstacle(SensorState) | | |
! : ! . !
! ! | uc-o0s2 Hg !
P8RS A A I I I
i reportDustDetected () | | i
h | | |
' updateDustD ) ' ' '
| d | |
' markDustResponsePending() . ' '
I T ] I
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SD-03 - UC-003 k3 = 9% 3| W Mgy

MA 22 RVC SW Controller SensorState l l AutomaticCleaning Cl

) [Aracarepeoson | |

| reportSideOl ObstacleDetected, rightObstacleDetected) :

(ObstacieDetected, rightObstacieDetected)

selectAvoidanceDirection(SensorState)

S E—

|_ sideObstacleState()
1 leftBlacked, rightBlocked |

TR k]
select(RIGHT) | |

selectedDirection=RIGHT I '

create(TURN_RIGHT) i i

tumRightCommand

commandResult(tumRightCommand)

e

select(LEFT)

selectedDirection=LEFT | I

create(TURN_LEFT) : i

tumnRight() :

backwardRequired=true ' 1

changeMovementStatus(BLOCKED)

tumLefiCommand : :
efCommand)

tumLeft() : : j

R E P,
' avoidanceDirectionPolicy() ' '

configuredPolicy=LEFT_FIRST or RIGHT FIRST |

| , : :

3 selectedDirection : :

3 createTumC, iDirection) i i

; tumCommand ; ;

mmand) ! ! !

tumLeft() or tumRight() 1 ] ]

EERESE
! quired( ! '

noAvailableDirection()

1 UC-0052 Tt
:

J%
1k

xR Ol = S Ef Rt CleaningPolicy| 2} 2| | /e 27
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SD-06 - UC-006 HX| ZtX| O|HIE X2

e RVC SW Controller SensorState l [Automaticcleaning ] l CleaningPolicy ] [ DustResponse l [ CleaningCommand
T T T T

i i i i
reportDustDetected () I I I I I
i i i i
| updateDustD: 1stD =true) | | | |
I I I I I
| handleDustDetected(SensorState) 1 | | |
I I I I
I I I I
i i i i
i i i i
i i i i
! | | |
1 increasedPowerLevel() | i 1
I | I I
| INCREASED ! ! !
1 [ MR : : :
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
| active=true ! ' !
i i i i
i create(INCREASED) ' ' '
i i i ]
1 increasedPowerCommand ! ! !
I I I I I
i commandResult(increasedPowerCommand, timerDuration=duration) ! ! !
I i i I I I
! setCleaningPower(INCREASED) ! | | | |
i i i i i i
! startTimer(duration) ' ' ' | |
i
I I I I I I
alt (X g 3 o2 LX) ! ! ! ! !
" reportFrontOb frontObstacleD ) | | | | |
! I I I I I
1 updateFrontObstacle(frontObstacleDetected=true) ! : : : :
i ] i i i i
: handleObstacleWhileDustResponse(SensorState) ! ! : : :
i i I i i i
1 ! 1 isActive() ! ! !
I I I l | I
I I ' true I I I
I I I
I I i ! i I
! keepPower(INCREASED) ! i ' ' !
i i i i i i
! keepCleaningPower(INCREASED) | | | | |
i T T T T T
I I I I I
| | || = MElE UC-002 £ UC-0058 EEPEH ! !
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TcP BB AEHO| A2 HESDE 15 3 B =2

SD-08 - UC-008 TCP 3 QIE{Hj0|A2 HEER 75 U el 3|

2olE/
AlA® BAE S2l0|E

: | o ] [

1 newline-terminated command '

L ERRINVALID_ARGUMENT

|_ close session
g osesesson |

alt [éommand line exceeds 1024 bytes] ' '

[command lineaccepted] i
| handleLine(line) I

parse(line)
ParseResult D

alt__ ) Iparse failure] 1 1 " "
C UNKNOWN_COMMAND or ERR INVALID_ARGUMENT) i i \ \
! )dr ) ! ' '
; ‘ reportO! ) or repor ) ; i
' L device commands recorded ' '
CommandResponse(OK ...) : | i i

reportDustDetected() |

‘ reportDustDetected()

cleaning command and timer recorded

[ OK DUST_DETECTED) !
i 1 1 1 1
expirePowerTimer() | : | |

| ‘\ : ) | |

| J, cleaning command recorded | |

CommandResponse(OK POWER_TIMEOUT or ERR INVALID_STATE) : : : :

| | | |
snapshot() i ' ' :

: ‘ | s s

OK STATE : : ' '

CommandResponse(OK STATE ...) 1 1 1 1

reset() : : : 1

CommandResponse(OK RESET) | | | |

it coapmand] " 1 j j
Commandf OK BYE, true) | | | |

response line
resonseline

J%
1k

TCP commandS Parser / Handler / Application A O|AM AEZE 2| ¥4}
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1. UC-006 MX| ZX| A| setcleaningPower(INCREASED) 7}
OlL|2} keepcCleaningPower (INCREASED) 7| S EE!

=M UC-0062 HX| ZHX| A| HA EHE SIHA 7= SE0
OF.
* (3 docs/sd/SD-06.puml

Controller -> Cleaner:
setCleaningPower (INCREASED)

I3 $x ZEME reportDustDetected()
AutomaticCleaning O| INCREASED HHE utEsIT,
RVCSWController ::executeCleaningCommand() CllA] HX]
CH20| active™ keepCleaningPower() S ZZ=dl.

e @ src/RVCSWController.cpp

21 90| oLt 71 E B

=1 =20

3.UC-0059] "=Zl 271" 0|2 SE2 I
£ M UC-0050= 0|27t 2L0:

« G O b4 gl Z27}

Ol= backwardAvailable &
t 2101. handleThreesideobstacle()

MoveBackward S HESIT, controllers

moveBackward() =

=, ST 7HE A FO o= x2/3tn of

=

M uc-0059| 0f|2| =5

* resumeAfterTurn(SensorState)

o T R

TE0E AutomaticCleaning ::resumeAfterTurn() O] 7%
2| Q=6 Rvecswcontroller Of|A O] HIAEE SESH=
public APIZt 2101 34xH

reportFrontObstacleState(false) S
handleSensorstate() 2 =07tAM H|=olA|

2l ofX| 2 2AM2| sD-04 S St |7 of

%, 7|52 H|2otA| = X|2t SD-040| LH2E|E controller entry

pointZ} 1.




M

404 0N 2T A| St Y212 JChaln) HE W E S gL 1, RVCSWController:apply) 418
8 & cleaning H A

sre/RVCSWCantroller.cpp (line 61) 4xH movement H& Aldl
repartObstacleState(front, left, right)0il A isThreeSideBlocked(}0|H B} 2 returnfiLIC £EI2 £ MM B0l 22 0|F = ovement S5 =S
Bt UC-0052| eHH St /227t 4Bl &7t F AP stop()2 MY EIO{of FLICH XS F 0[HETL 27| HMK| FEo| A

A5 £ o0}

A
gL

s

-

2A: UC-001/UC-0040{| M set/keepCleaningPower() & moveForward()

o 4#H: cleaning commandZ HX X2|5t2 movement commandS LIZ0i| A%

CHA| SF 1 31012 SISO = 2A{QF Sl e e 2 o e g 23
—_— —_— -_— include/rvc/SensorState.hpp (line 41), sre/AutomaticCleaning.cpp (line ST R I o &=
L - /| L= AADO L backObstacieDetected. ZV3H0] felso2hH Sa0f L0 L7k -0FK) 2m-0| P MEIEILIC o8 O B2t EA afel 5| T o 3: frontObstacleDetected=true™ handleSensorState()2 7tA stop()2t S &
Hof20| SO{2M, handleSensorState()7} canMoveBackward()2 true2 21 HH2 moveBackward(}2 BHS 4 Q&LICh o 2M:SD-04 CHQt SE0M Xt ME}7L Z0] S0{2H selectAvoidanceDirection() 3
-4 - — i S dc AE|7 Las) SL|Ch &
(®] Il O|.X| O_.I_' 7—| |_|- ?. o:l O-" H == oI. ste:optional 22 HE unknown H/E47} BEH BEILICt o 4. o|n| Mejoil A front=true0| 1 Z M7} &HH SE0{2 AL selectAvoidanceDirection()22 HZ UL
= Lo L I Yyt 8 & reportSideObstacleState()2t 2t 2|1T| 2| MS M#etL|Ct 3. MX|/3|m| & Hx| ZX| pending bSE
sr¢/RVCSWController.cpp (line 42) o 3% 7} SHAF ZE A Al Z24 =71 0l E{O|H A|ZH
== OoOlA E|IQI= 0O HE EX UC-0032 OIS 31T T Alef2} HH I, AES2/E 37} AT ZoIstA| 221 59 MM UHBOZ tumlefi/umRightS 55 }: reportDustDetected()7 2 & %Al handleDustDetected() &%, £ S7+ 5 EfO|H A|%
T-— O | A AA _|| = —||;_I _E _| El TT= © OH BILICE My Hoi20| = YH HA F side sensor OHIET} 50|20 o|E 4| 942 B 30| Wast 4 YALICt o 2A: SD-02 CHot SE2 markDustResponsePending() Al
ofF| S F 4 HNZ UC-0057} RSl 2R0IM 27t 22 K7 ol MELcH o L AR ZA 9ot 9|l oI FA| £ ForetH 2H 2, 2ln| Het oM 2 HX| M2t e 2F
A — A src/RVCSWController.cpp (line 34)
_I_ IO-I %I- _I_ 9AI (A)i |' reportBackObstacleState()= dust response i8S 2X| &1 handleThreeSideObstacle()2t ZZEILICE J2iA HX| 8 & F/
* /@7t ael 5| S9 M7 E02E SAIH SE0ME keepCleaningPower(Increased)?t HHE|X| S&LICH

2l& et
Findings

[HIGH] =T = gef Metg A EL

src/RVCSiController.cpp:167 OlA Blocked AENE= ZHZH/Z|I| B CH&O| OHL[O{ A, UC-0052 moveBackward Bt F| CHS 24240|
reportObstacleState(false, false, false, false) Z2 MAl clear snapshotO|H ZHIZ handlesensorstate() = LHZ{7}
moveForward B LICH 1210 FR-008/UC-005& 27! Fl HHEA| 2/2 giek Mot mehg HA 8 =0 ASLICE S HIAERE
tests/RVCSWControllerTest.cpp:247 A moveBackward 7HK|ZH AT 3l M 0| 2| HE & FELICH

Fix: MovementStatus::Blocked Ol Al front clear snapshotO] E0{2™ selectAvoidanceDirection() & HA St turn HHS
HES 27|12 HAES FIt5tH ZR &L

[MEDIUM] 27 27 S 31| Z0ll= HESIEE BHsiAf A9l 7S rAl S8
src/RVCSWController.cpp:185 & Cleaning AFEH L OFL|H markDustResponsePending() oh 8t =2 SIH/EIO|H AlES 8K
Al—||:|‘ PR 2AM2| UC-0062 O] E=H0f| S+ F X2, docs/functional-and-non-functional-requirements.md:23 2| FR-010/FR-011

HXIS HXISHH AP Az Set A £ S =0{0F oiCh= QP ULICH BRI o2t FRE &4l =& 8O0} 5t 1, OtL|2+H 2|1

%WIE Ha £3 STt EfO|HE FA| A[ZfE[0{0F BILICE
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RVCSWController . MovementCommand / CleaningCommand
AN U s YR HAFK EO|H HE A CommandResult / AvoidanceDecision

Lo

External Interface (Abstract)

AutomaticCleaning
SensorState / SideObstacleState

DustResponse / CleaningPolicy DrivingDevice / CleaningDevice / Time

Value Types

Duration, MovementStatus, MovementCommandType, CleaningPowerlLevel,
AvoidanceDirection, AvoidanceDirectionPolicy




namespace rvc {
class RVCSWController {

private:
void
void
void
void
void
void

apply(CommandResult result);
applyInitialDustResponse(CommandResult result);
applyPendingDustResponseIfCleaning();
executeMovementCommand(const MovementCommand& command);
executeCleaningCommand(const CleaningCommand& command);
startTimerIfNeeded(const std::optional<Duration>& duration);

DrivingDevice& drivingDevice_;
CleaningDevice& cleaningDevice_;
Time& time_;

SensorState sensorState_;
AutomaticCleaning automaticCleaning_;

RVCSWController= Al Al O|HIEE
2™ MK N O 2 H 2 HZSH]
=L}

CH ol 2X0]
JF= CommandResultE apply() Ol

M Sl A

THHH HA HH ELO|H

A 22 2+ private helper2 = 2|
HX| & X| pending M| EHE
o2 EC|of 2| =230 H A
=8 23 = 2



RVCSWControllerTest uc-001~uc-00s (1/2)

uc-001- FOi= 813 Wi XF "

T8t clear Al normal BA M@l 8™ = moveForward 2= A5 2|O| &EHOf| A H &Y clear Al normal 2’8 = moveForward 2& HE
M8 clear Al setNormalO| moveForward 2CF HAM S &5 0 uc-001 2E =A A3 2|m| &EHOfl Al K| clear snapshot Al normal & 2 moveForward &5
uc-002 - M Eoljl = ZX| = FX| uc-005 - & H Foj = ZX| F 2%

4} blocked 2 Al stop Pt & E| 11 AvoidingObstacle & Eff 2t AS /%t blocked+Z % clear Al stop & moveBackward @& =A HE
52 M A snapshotOf| A 8t blocked Al stop + AvoidingObstacle A2 HE At} blocked Al stop 2t @ & &| 11 Stopped M Ef HAS

2

[}
/Zt/2 blocked O|F =8 clear &S Al EHAIN 2R S E A
T = MK clear snapshot A| HI2 M EISHX| 910 |o| Hiek Met HY AS
S M clear THY 3 Al 2|I| ot Met HY = A5

t/< blocked O| &= 2 & blocked A| THA| A
FAENO A 28 clearT Q3 A OIR S =

_{

% blocked/SZ open Al turnRight 2& A5

2= blocked/ZtE open Al turnleft & A3

&= open Al 7| LeftFirst O] 2} turnleft 2= AT
RightFirst 3 £ A| 2= openO| A turnRight 2& A3

&= plocked/Z B unknown Al 1& & 10| Blocked &Ef AS
Ut FH = side sensorft Y= Al 2| 2|™ O|LM HS

T8t blocked+ At AEH snapshot A| 2| | B2k Xj A Ed 2

ne rgd Job ot X
B

[og

r

tor
E
ot
ol

uc-001 27l - uc-002 27 - uc-003 77l - uc-004 27} - UC-005 870 — E 217 HHAE




RVCSWControllerTest uc-00s~uc-007 (2/2)

HX| ZX| Y= Al setincreased & EFO|T{ A|2F AS

custom duration A 0| A X[d5t 1234ms EFO|H HE HS

EHX| SE & ™4t blocked Al stop + keeplncreased 2& AS

CHAE uc-005 2 clear Al |ncreased SXStH 2T HB

=F = T8t clear A| keepincreased 2 moveForward @& 4
2|0 5 WX 24X YH2 ZA =8 S7F 20 HA M2 Al uc-006 X1E| 45

UC-006 67l - UC-007 37)f — RVCSWControllerTest = 307l 2t=F

UC-007 - M4 =3 UuH MEf| 54

HX| SE = timeout Y& Al setNormal 2=2 T 2 A5

HX| SE A2 M timeout B A| O}F ZE & 910 H|ZH guard BS
HX|+Z 0= A EH0| A timeout A| normal Bt %‘—H St 3| I AEj SX| AS



AutomaticCleaningTest =09l 2% Tl (157H)

handleSensorState / selectAvoidanceDirection handleDustDetected

clear SensorState A| moveForward + normal 4 B MM HS dust=false A| M4 H& + ELO| @10 HX| ZX| guard AS
T'& blocked Sensorstate Al stop FE + AvoidingObstacle SEf S dust=true+custom duration A| Increased B & + EIO|0 M AZ
RightFirst D& + 2= open A| Right 2eF ME AS

QFZ blocked A| backwardRequired + Blocked 2 Ef A S

handleObstacleWhileDust / Timeout / Pending

. MK So s = FMat A ox| ma MM HE
resumeAfterTurn / handleThreeSideObstacle = | S& = blocked A| stop + LGRSy, | oo e Ee
2hd AEHOf A timeout Al normal @& + H|ZHd 3t K 2| HE
I = ol H=
32| = M4t plocked A| CHA| stop + AvoidingObstacle X7 A1 27| HZS clear = timeout & Al no-op &

ps SIS H=
/xS blocked+Z2 2 clear A| stop+moveBackward =09 H&H MM HZB pending HEA| 2 clear T7HX| 24 2t + clear 2 H|ZH 3t HS
]

O[0| Blocked SENO A S & BFE Al stop S5 BLO| moveBackward 2 Hd HE
P
T blocked+2t5 open A| MAZX A O|SZo= HH QIZ A5

A2} blocked Al stop H & + Stopped MEN HS

09 22 KM E 9 unit Test 157 HIAE A 0|A 7




SensorStateTest ; CommandTest ; 21}

SensorStateTest AIAf AEf A A (37H) CommandTest T Z4X| TH2| (57H)

48SF ALHAF O824 S isThreeSideBlocked + canMoveBackward Al At A S Left/Right & = Al TurnLeft/TurnRight Et 21 &2k EZE HE
three-side 2 EJO| A] 24} blocked A A A| 27 7Hs R OHHA HS stop+moveBackward =7t A| H&E = A OIX| Y HHA HE AT
%} blocked/S5 open Y& 2 H|CHA SideObstacleState =& AS zero duration & = Al timer 2 EZE 45

three-side SensorState A| backwardRequired + 2t2f Q1S MEf HS

BtoF MEH S no-available X 2| A| M EH S K| + backwardRequired=false 245

100% tests passed, @ tests failed out of 53

A7 HIAE & - 5370 ™A A 0|4 - 100% & 1t
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SystemTest T ZTETZE

o docs/command-protocol.md

o docs/usecases.md

. README.md — System Tests Al /M

o rvc_app TCP command/response T+ 2=

rvc_app= 22 ZZEAAZE &/ 245/ 1 TCP command/response protocol =
ZESE AE H|AEE 589517 python B SH0]= HE[P AL
2 .rvcst ﬂ/ /2 A E 7// O[AE & O/t ++ Q7 3. positive/negative
case = £ £/Of 11, AJH] A|Z} 2T A stdout/stderr 7f 2 O/ = = Sff 7.

run_system_tests.py =i

rvest 7|EF HIAE 9-||O|A =i A
run_system_tests.sh / .ps1/.bat &2 2
positive 2271, negative 1271 7| O|_ 4

710|= 493 A O|A 54 — invalid command, empty line & & If
2= _?_A _Q_JH oz =7t

MW/ SE, ZEL7|, HI§ 20 53 Z2 HAE 2 oHE
B mEEER §Z

rlo r2 oy bt

ro o°=+r



TCP EE2EZF 7| A|AHI HAE

python3 system_tests/run_system_tests.py --app ./build/rvc_app --host 127.@.8.1 --port 18765
PASS negative_01_unknown_command.rvcst
PASS negative_@2_empty_command.rvcst
PASS negative_@3_spaces_only_command.rvcst
PASS negative_04_set_front_missing_argument.rvcst
PASS negative_@5_set_front_invalid_value.rvcst

° Ve app% QE mEZMAE AlsH (C++ 2 oA AE™ = O|-|-E-!) PASS negative_@6_set_back_invalid_value.rvcst
- 20| E T M XA PASS negative_07_set_side_missing_argument.rvcst
° TCP = I' | |' OH line-based command 1S PASS negative_@8_set_side_invalid_key.rvcst
o S22 0K...EEEERR.. HACE AS Eﬁgg nega’;@vef(;gfse}ogs’;ac{esf@iss{qgfﬁrgumentirvcst
negative_10_set_obstacles_invalid_key.rvcs
® PING / RESET/GET STATE / SET_OBSTACLES / DUST_DETECTED / PASS negative_11_too_long_unknown_command.rvcst

POWER_TIMEOUT /QUIT B & 7 A= PASS negative_12_power_timeout_without_timer.rvcst
PASS positive_@1_ping.rvcst
PASS positive_02_get_state_initial.rvcst
PASS positive_@3_set_front_clear.rvcst
N PASS positive_04_set front_blocked.rvcst
rvc_app --host 127.0.0.1 --port 18765 Al PASS positive_85_set_back_clear.rvcst
PASS positive_06_set_back_blocked.rvcst
PASS positive_@7_set_back_unknown.rvcst
=1 PASS positive_88_set_side_clear.rvcst
n TCP port7|' 22 H7EX] B 7| PASS positive_09_set_side_left_blocked_avoidance.rvcst
PASS positive_10_set_side_right_blocked_avoidance.rvcst
PASS positive 11 obstacles_all_clear.rvcst
n system_tests/cases/*.rvcst =2| PASS positive_12_obstacles_front_blocked.rvcst
- PASS positive_13_three_side_back_available.rvcst
PASS positive_14_all_blocked.rvcst

" PASS positive_15_dust_detected_response.rvcst
n Zt 7| 0|2 2| SEND / EXPECT / EXPECT_CONTAINS o PASS positive_16_dust_increases_power.rvcst
PASS positive_17_power_timeout_response.rvcst
PASS positive_18_power_timeout_restores_normal.rvcst
u A A ‘l|- Hs =g PASS positive_19 reset_restores_initial_state.rvcst
PASS positive_20_multiple_commands_server_stays_alive.rvcst

PASS positive 21 quit.rvest
PASS positive_22_lowercase_ping.rvcst

34/34 cases passed




3471l M| AR H|ZE M| S 1t

python3 system_tests/run_system_tests.py --app ./build/rvc_app --host 127.8.8.1 --port 18765
PASS negative_@1_unknown_command.rvcst
PASS negative_02_empty_command.rvcst
PASS negative_03_spaces_only_command.rvcst
PASS negative_04_set_front_missing_argument.rvcst
PASS negative_@5_set_front_invalid_value.rvcst
PASS negative_06_set_back_invalid_value.rvcst
PASS negative_07_set_side_missing_argument.rvcst
PASS negative_08_set_side_invalid_key.rvcst
PASS negative_09_set_obstacles_missing_argument.rvcst
PASS negative_10_set_obstacles_invalid_key.rvcst
PASS negative_11_too_long_unknown_command.rvcst
PASS negative_12_power_timeout_without_timer.rvcst
PASS positive_@1_ping.rvcst
PASS positive_02_get_state_initial.rvcst
PASS positive_@3_set_front_clear.rvcst

34/34 22 12

cases passed positive cases negative cases

o U9 PASS positive_@4_set_front_blocked.rvcst
. PASS positive_@5_set_back_clear.rvcst
timeout

PASS positive_@6_set_back_blocked.rvcst

PASS positive_@7_set_back_unknown.rvcst

PASS positive_08_set_side_clear.rvcst

PASS positive_09_set_side_left_blocked_avoidance.rvcst
PASS positive_10_set_side_right_blocked_avoidance.rvcst

(=] ol K|S = AH= = PASS positive_11_obstacles_all_clear.rvcst
¢ TCP command pr(i'_coc0|0| =AML SA|ot=X| K5 S 7t PASS positive_12_obstacles_front_blocked.rvcst
d sim u|at0r9|' %Oel °|_|' 9"‘?— '—‘;LE|—O| |_E "_.i |£|| Oﬂ*‘l controller M'EH PASS positive_13_three_side_back_available.rvcst
[=1¥e]| PASS positive_14_all_blocked.rvcst
e e — PASS positive_15_dust_detected_response.rvcst
o Google Test2t H - 2 AX| Al Lt 7|F end-to-end B3 = PASS positive_16_dust_increases_power.rvcst

PASS positive_17_power_timeout_response.rvcst

PASS positive_18_power_timeout_restores_normal.rvcst

PASS positive_19_reset_restores_initial_state.rvcst

PASS positive_20_multiple_commands_server_stays_alive.rvcst
PASS positive_21_quit.rvest

PASS positive_22_lowercase_ping.rvcst

34/34 cases passed




Simulator T ZEEXD E

o docs/command-protocol.md

e  simulator/README.md e  TCP protocol client 7+2
e UC-008TCP HEH ClIEHO|A SE e map/manual mode £2|

e  grid map, dust, wall, cleaned cell T &l
e  GET_STATE 3H It4 = DRIVE 40| [t} Python world 24!
e  coverage aSSISt9|' built-in preset map &7}

Python Pygame 2= rvc_app % TCP client £ & ZZ/= Robot Vacuum
Cleaner simulator & 72270}/ #/ Python 2 X/ =, B x| ZtOfE =2 T, '—’f/

L2l A ZJ A2 EFEFBEL C++ 71EZ2{=GET STATE S5/ DRIVE & e X7|HTE Y Z et HHE 0|S — coverage assistE 5 @82
P RS

O 2 O/|& EEHEF LSO Z 21307 map mode £F manual mode & 2+ =7}

X8l CIHZL Aef oSS = oj . Python world 2} C++ controller 2 Z A& F=5| X|A|5OF 71510]

77|-_'EL-C')- }i 8




Python A| Z2f|O|E] 412l 1

@ Robot Vacuum Cleaner Simulator

Robot Vacuum Cleaner Simulator
TCP 127.0.0.1:9090

Python (World / Simulator)

o Xk 2R A WX /K, HojE, Ba e 4
o FH M J|HIO 2 SET OBSTACLES & 2 A

re

1|

C++ Controller (RVC SW Controller)

o MA Q22 EHO} DRIVE / MOVEMENT / CLEANING_POWER 27
e  GET_STATE S E 2| DRIVE ¢t = PythonO| =2| 0| S22 & &

e MAP: grid map 7|8t Xt= A|=2{[0| M
° MANUAL 9|EE§ +1|A‘| akl-% x_! E % E_-:!_é_I-E protocol Manual sensor input mode
debugging mode

CLEANING POWER: NORMAL

& o > state |[P:ping (R reset |M:map /[ 1:FRONT=0 |/ 2:FRONT=1 || 3 : BACK=0
Space: I:I_}-7:” |AE cél I Enter: pIaY/anSe | N/V map KL%}- | B: coverage assist " CK=1(5 ”BAC:-K:GUHT ‘.“LZW R[:O, L::J R=1(E :L=0/R=0 [ A  clear |( S - front
[ S | e | L US! X - imeou E exi
| G: GET_STATE

connection

Mode: MANUAL

Run: PAUSE
Coverage assist: ON
Map: busy_room (6/7)
Robot: x=11 y=1 dir=E
Cleaned: 15/55

MOVEMENT: BLOCKED FRONT: 1
DRIVE: MOVE_BACKWARD BACK: 0
CLEANING_POWER: NORMAL  LEFT: 1
TIMER_ACTIVE: 0 RIGHT: 1
DUST: 0

Last command
SET_OBSTACLES FRONT=1 BACK=0 LEFT=1 RIGHT=1

Last response

OK STATE MOVEMENT=BLOCKED FRONT=1 BACK=0 LEFT=1
RIGHT=1 DUST=0 DRIVE=MOVE_BACKWARD
CLEANING_POWER=NORMAL TIMER_ACTIVE=0

Physics

moved forward

Error




AlE|0|E A 21}

® Robot Vacuum Cleaner Simulator

Robot Vacuum Cleaner Simulator )
TCP 127.0.0.1:9090

Mode: MAP

Run: PAUSE
e busy_room presetO| A robot ¢ K|, B2k, ;cta"i}_'f’éﬁ% HA| f{;f'ﬁffifﬁf; ?5'77)
e FRONT /BACK /LEFT /RIGHT MM Zf AA|ZF HEA| Robot: x=11 y=1 dir=E
e  C++controller &0l L[F2F MOVE_FORWARD / Cleaned: 15/55
EXFHIA MOVEMENT: CLEANING FRONT: 0
MOVE_BACKWARD / STOP &= 23 DRIVE: MOVE_FORWARD BACK: 1
e cleaned cellll dust?} gridd| M A| Ao 2 L& E CLEANING_POWER: NORMAL  LEFT. 1

TIMER_ACTIVE: 0 RIGHT: 1
DUST: 0

Last command
SET_OBSTACLES FRONT=0 BACK=1 LEFT=1 RIGHT=1

or

() e
° 9' %I E—:!EE +1|A'| a;IfE E!E I:||"_‘|:l'|:':| TCP command QI-OJ 7|’ Last response X .
o OK STATE MOVEMENT=CLEANING FRONT=0 BACK=1 LEFT=1

° +H ZHOof = A2H0| A DRIVE=M OVE_BACKWARD & e gE=lge] RIGHT=1 DUST=0 DRIVE=MOVE_FORWARD

CLEANING_POWER=NORMAL TIMER_ACTIVE=0
. =t (@) b | A, o
e  protocol debuggingdt A|H & 2tHZ SA|0| XS -
ysics
moved forward
Robot: (11, 1) E
World: moved forward Error

CLEANING POWER: NORMAL

Space : step | | Enter : play/pause || N/V :switchmap | R :reset | G: GET_STATE

P:PING | C :resetdust | B : coverage assist | M : manual mode | | Esc : exit




Jenkins Pipeline 7+/8

Checkout GitHub push 7|2t checkout Cppcheck warning / style / performance / portability 2 Al

CMake Debug build, coverage flag,

AH M

‘ ' Publish Static Jenkins Warnings NGE2 E& 241 21 A A
compile_commands.json 8 ‘S

Configure

cmake --build build Coverage gcovrE SonarQube XML + HTML coverage report ‘8

Test Google Test A& Sl junit xmL M SonarQube SonarQubeCloudZ E& 24 M &
Clang-Tidy clang-analyzer-* / bugprone-* / performance-* Z At Post Actions pipeline ‘3S/A T & & 5! workspace d 2|




Cl - GTEST

Google Test 21}

RVC SW Controller - Unit Test

53

Tests 53

0

Tests Passed Skipped

BEHAE

—_ (root)
e QI 21} controller command S &8 PROICH At 2SS
e gtest-results.xm|= JUnit report2 &l - Jenkins UIO| A =0l
AMAHNHAEREE| C++ LHE class MAS WEAH HS

RVC SW Controller - Unit Test

Q

All tests are passing!

Nice one! All 53 tests are passing.

i adg

v 53

Passed

53

© Took 0 ms

3

53

(1]

YRt

oms

(]



Clang-Tidy @& =M

e  clang-analyzer-* / bugprone-* / performance-* check & &
e Jenkins Warnings NGO A trend2} folder detail =} Q!
e Normal warning trend 2 36071 / details total 362 71

o ZOYU/HAE S 20T
= 7tA|3}
e M warningdt 7| & warnings &

ot
mjo
>
30
rir
ox
ikl
HH
[1ka}
o
31>
ujn
g

o
HH
11kal
%
ikl
N
or

Clang-Tidy Warnings

Severities Distribution Reference Comparison Modified vs. Unchanged

. Hieh [ Nomal Low - e Outstanding () Fixed W Modified

Details

Folders  Files  Categories  lssues

25 v | entries per page

Source Folder $ Total
app/rve_app 2
build/_deps/asio-sre/asiofinclude/asio 82
build]_depsfasio-sre/asiofinclude/fasio/detail 7
build/_deps/asio-src/asiofinclude/asio/detailfimpl 56
build]_depsfasio-sre/asiofinclude/asiofexecution 3
build/_deps/asio-src/asiofinclude/asio/generic 6
build_depsfasi N . . . ;
build/_depsfasio-sre/asiofincludefasiofimpl 68
build)_deps/asio-src/asiofinclude/asio/ip 22
build/_deps/: 2
build)_deps/asio-src/asiofinclude/asio/ipfimpl 6
build)_deps/asio-src/asiofinclude/asio/local 2
build)_deps/asio-sr/asiofinclude/asio/posix 6
include/rvc 5
includefrvc/protocol 3
includefrvc/sim 3
sre 7
tests 10
Total 362

Showing 1to 18 of 18 entries

Unchanged

History

~@- Normal

Distribution

Search:



Cl - STATIC ANALYSIS

Cppcheck &4 =M

RVC SW Controller - Code Quality

Cppcheck Warnings

Cppcheck

Severities Distribution

e warning/ style / performance / portability check &-&

e Total 571 /New 01 — app 171, src 374, tests 174

2I DI @ Hish [ Normal [ Low

e ALU/HAE ENSOEZ LS $
= 7N 3}
o At warningdt 7|E warning2 2ol & F

oz
il
ot
I

o
)
i
%

Folders  Files  Types

10~  entries per page

ikl
N
or

Source Folder
appjrvc_app

sre

Total

Showing 1to 3 of 3 entries

RVC SW Controller - Code Quality

Reference Comparison

(@ New [ Outstanding [ Fixed

Maodified vs. Unchanged

(R Modified [ Unchanged

a . @ o

ele|e

History

Distributian

- Low @~ High

Search:



GCC Code Coverage Report

S— E Directory: ./
cove ra ge E.I M= Date: 2026-05-19 11:06:46
Coverage: low: = 0% medium: = 75.0% high: = 90.0%
Exec Total Coverage
Lines: 866 1492 58.0%
Functions: 266 370 71.9%
Branches: 857 3645 23.5%

58.0%

71.9%
List of functions

Lines Functions File

866 / 1492 266 / 370

Lines Functions Branches
app/rvc_app/main.cpp 00% 0/64 00% 0/7 0.0% 0/122
include/rvc/CleaningPolicy.hpp = e 100.0% 1/ 1 100.0% 1/ 1 % 0/0
e 100.0% 3 / 3 100.0%3/3 % 0/0
e 100.0% 6/ 6 100.0%6/6 -% 0/0

include/rvc/Devices.hpp

include/rvc/Types.hpp

src/AutomaticCleaning.cpp

o 92 7%

101/109

84.2% 16/19

57.0% 98 / 172

e AutomaticCleaning.cpp / Commands.cpp / SensorState.cpp / src/CleaningPolicy.cpp e 100.0% 13 /13 100.0%5/5 -% 0/0
RVCSWController.cpp & & =0 Ol 2EA 2 H| W src/Commands.cpp e 98.6% 72/73 100.0%26/26 83.3%5/6
coverage Q,FE src/DustResponse.cpp o 875% 14/16 80.0% 4/5 -% O0/0

src/net/TcpServer.cpp 00% 0/67 00% 0/9 00% 0/86
src/protocol/CommandHandler.cpp 00% 0/63 00% 0/8 0.0% 0/105
src/protocol/CommandParser.cpp 00% 0/169 00% 0/28 0.0% 0/368

src/protocol/StateFormatter.cpp 0.0% 0/51 00% O0/6 0.0% 0/88
src/RVCSWController.cpp e 747% 133/178 94.1% 16/17 42.2% 141/ 334
src/SensorState.cpp e 94.2% 49 /52 947% 18/19 77.8% 14/18
src/sim/ControllerStateSnapshot.cpp 00% 0/29 00% O0/10 -% O0/0
src/sim/RecordingDevices.cpp 00% 0/52 00% 0/18 00% 0/4
src/sim/RobotVacuumApplication.cpp 00% 0/68 00% O/ 00% 0/14
tests/RVCSWControllerTest.cpp e 99.2% 474 /478 99.4% 171/172 25.7% 599 / 2328

Generated by: GCOVR (Version 7.0)




SonarQube Quality Gate

Project health dashboard

See your project's branch health at a glance by exploring trends and risk breakdowns.

Passed Vv A

Quality Gate Status Open Issues Duplications Coverage
Overall code - Status: Open Overall code Overall code
Quality Gate Security Rating
Passed o, o,
v All conditions passed 31 4.7% 30.3%
A +104.3% vs last 30 days — Nochange vs last 30 days
. Security snapshot

Open Issues Security Issues

Security Rating Security Issues A Open Security Issues by Severity

Overall code Overall code - Software quality: Secu... Overall code - Software quality: Security - Slice by: Severity
4.7% 30.3%
Duplications Overall Coverage A Nodataavallable to display

— Nochange vs last 30 days

Jenkins plpellne 2RI EER SonarQubeCIoud01|*'| Z2HE
Quality Gate St | 2 merge 0| 2 & MEHE W2 A =




#8

Jenkins Build

10/10

Stages =4t

v/ Checkout v Cppcheck
v Configure v/ Publish Static Analysis
v Build v/ Coverage
v Test v' SonarQube Analysis
v/ Clang-Tidy v/ Post Actions
Graph
Start Checkout Configure Build Test Clang-Tidy Cppcheck Publish Static... Coverage SonarQube Analysis Post Actions

v v v v v v v v v @




Codex A2 giAl

2 B 917

2 o/ T ZpAZ BB = AJAE FAE = T AI )
README.md, AGENT.md, requirements.md "rve_app = 22 VA 1L AJAE A E punner 2 XS

FH QN

OOAD+00I/unt, sgtemtest/simuiator S 7 | & THRZ 22510 28 "Python simulator £f C++ controller 2 &= Z 2/ A Tcp 7/ ELC = A Z ol F/ "
245 2%

HAE AL Jenkins A1}, @& M Zut 7|8t 22t 2 F "SIl 2 2B S 20| YABIA Y= HEL XOpE

2ln 2%

=AML ol ZX| O &, it O 2 A O] A HE L IWE F docs)” 2AIS X BFOIBHCY

- 2 A = [README - Folder Structure](README. md#folder-structure)
- F27)0/A B [READMIE - Current Use Case Map](README. md#current-use-case-map)
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Codex A2 &AM

o 2A 7|4 P ST} waLE
.S

. BREFOIEAE HO|AQF ATRE KA HEFZEA
e CMake, Python runner, JenkinsfileX]| & 02 7| = ABH S AASI= & Q0| &
o O ZaAEHTCRE RO 40+ Hels 2 A XAl

o T3 = README, system test =A], & HHNKX| A FEl 7ts

. 2T, QA 0|A, ZRES BA J|HOR PHEZS WHL 5 UNS

¢« HAE *E'EH Lha 28 =X E BARRE &57IH =85t H ==0| &
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O£
e Codext= T XOIS W2 A OIS HAE X538} X2 F
L2280 5
. XS EXNSDETEHCIAS YN AYECtD =S
e AAHHAE ASHOE, 2 WASHAM "2 ASHE @ LA}
S AN AlS LSS A IPH S A O|H 2t AHS E 8} RVC SW Controller=

unit test - system test - simulator - Cl pipeline%

T 2E A bst 1ER SREUC

53 34 10

Unit Tests System Tests Cl Stages
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