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Markdown files - rules

description: RVC 00AD project C++ build, test, CI/CD conventions
alwaysApply: true

### CI/CD

CI/CD: Github Actions

IDE : VS Code

Version Control: Github

Target Language: C++

Build : CMake

Unit-test: G-testZ E|AE X553}

System Test: HO|HO=E H|Zf5t AIZ0|E &AM EHIAE
Static Analysis: SonarCloud, Cppcheck, Clang-tidy
Dynamic Analysis: Gcov

Output & Feedback: Github Pages, Discord Webhook

= |—O
223t Cl/CDE Z 2 012
NELP=-EEE
N8

alwaysApply: true £
Ol=Zol Ot & ot =

N X
= o



Markdown files - skill

name skill-database

Provides RVC software controller requirements and domain constraints for OOAD work.
description = Use when working on RVC requirements, design, controller behavior, or project

documentation.

Preliminary Requirements for RVC SW Controller

« An RVC automatically cleans and mops household surface. - It goes straight forward while cleaning. - If its
sensors found an obstacle, it stops cleaning, turns aside left or right, and goes forward with cleaning. - If
there are obstacles in both front, left and right, it move backward and turn aside left or right, and goes
forward. - If it detects dust, power up the cleaning for a while. - We do not consider the detail design and
implementation on HW controls. - We only focus on the automatic cleaning function.

RVC Input/Output Event Definitions

Input/ Output

Description
Event B

Front Sensor
Input

Detects obstacles in front of the RVC

Detects obstacles in the left side of the RVC
Left Sensor Input

periodically
Right Sensor Detects obstacles in the right side of the RVC
Input periodically

Dust Sensor Input |~ Detects dust on the floor periodically

Direction commands to the motor
Direction (go forward [ turn left with an angle / turn right
with an angle)

Clean Turn off [ Turn on / Power-Up

Format / Type

True / False, Interrupt

True / False, Periodic

True / False, Periodic

True / False, Periodic

Forward / Backward / Left /
Right

On/Off /Up



Cursor - github repo A&

GitHub
Connected as Jungsunmin to repositories in organizations: Jungsunmin, Se0251

GitLab
Connect GitLab for Cloud Agents, Bugbot and enhanced codebase context

Integrations

Slack
Work with Cloud Agents from Slack

Microsoft Teams
Work with Cloud Agents from Microsoft Teams

Linear
Connect a Linear workspace to delegate issues to Cloud Agents

Jira
Connect a Jira site to delegate issues to Cloud Agents

Manage

Connect

Connect

Connect

Connect

Connect
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Prompt - Stepl. Inception

I E 1(The Inception (UP))

. 22|= rvc_controller swE OOAD (UP) ZHZ & A0f et c++ T EZ JHESte{ D 8. 4 CI/CD
tAE github Action 22 CI MH{ & 7Z3}1 google testZ testing 12270} test= pull
request@ CHOICE SO0}7tA| SH2{ 1 8l. pro] 2 review?t 3F 0|40]|0{0} prO| 7453t static code

analysis= sonarqube Z& 37§ 0|&3}11 4/01. Code version control2 git2 & 511 cmake MM &
E5l. discordE S8l C1 AMH{0f| M test, static analysis 22, build 42 0{§ 52 EE A& 2ol

o o gl = B =

1 0. gcovE £l coverage EA T UJLH EZ0.

Li7t 3tAH BHX|E ZX| e, HESHHA power up2 E7} E|0{A 3=S Q0 HAZE t1, booster up
DL FOA BXE ZAE 22 1 AEEH OA| 3= 2|M%HAM booster up ZEE |XIAIZIE 7l
2 R0, fr, useCase THAIRE HAISHM ESEE0| QoW AT AATE QU HAE FETK




Development

% visual studio

|
A CMake

CMake + g++

|

Unit Test

(G atest

Google Test

Requirement

T Jira

Cl

©
Q-0
®

Github Actions

Unit Test

(Gstest

Google Test

Static Analysis

clang tidy
sonarqube

coverage

Geov




Github Action

Build, Test, Static Analysis, Coverage
succeeded 4 hours ago in 1m 59s

°
°
o
°
°
°
°
o
°
°
©
©
o
°

Set up job

Checkout source

Install toolchain and analysis tools

Configure CMake

Build

Run GTest via CTest

Run Cppcheck

Run clang-tidy

Capture coverage

Upload coverage report

Run SonarCloud analysis

Notify Discord

Post Checkout source

Complete job

Q Search logs

nfr || requirement

RVC-5

[FR] RVC-REQ-004 Dust
detection and cleaner
power-up

dust || fr || requirement

RVC-4

[FR] RVC-REQ-003 Obstacle ---

avoidance [&
fr|| obstacle | requirement

RVC-3 v

[FR] RVC-REQ-002 Basic

+ 87|




Discord Sonar Cloud

ZUCOT! D= I8

rr

RVC CI Bot @
o

RVC Controller Cl Result

Build, GTest/CTest, static analysis, and coverage completed with status:

success Security Reliability Maintainability
Repository Branch Commit

Se0251/RVC_OOAD main 1654eTf 0 openises 0 openises 17 os
Run

)251/RVC_OOAD/actions/runs/26039741068

Accepted Issues Coverage Duplications

- o 96% 0.0%

9, S . .
) RVC Cl Bot & OB OO * ooy o

RVC Controller Cl Result

Build, GTest/CTest, static analysis, and coverage completed with status:

Security Hotspots
success
Repository Branch Commit 0
Se0251/RVC_OOAD main d5¢335b
Run

https://g




Use case

UC-001 Start Cleaning

Field Detail
Trigger User invokes PressPowerButton() while PoweredOff .
. Controller turns power on, enters CheckingFront , requests front path state. If clear,
Main Flow
motor forward and cleaner on.
) If front obstacle is detected during startup, controller does not turn cleaner on and enters
Alternative
UC-003.
: If user presses the button again before cleaning starts, UC-002 priority applies and the
Exception

controller powers off safely.



Use case

UC-002 Stop Cleaning

Field Detail
Trigger User invokes PressPowerButton() while powered on.
Main Flow = Controller cancels timer, stops motor, turns cleaner off, and sets Powered0ff .
Priority This use case overrides cleaning, obstacle avoidance, and dust power-up.

No active process exists: still output motor stop and cleaner off to keep the controller

Exception
B safe.



Use case

UC-003 Avoid Obstacle

Field

Trigger

Main Flow

Alternative
A

Alternative
B

Exception

Exception

Detail

FrontObstacleDetected() while powered on.
Controller cancels power-up timer, turns cleaner off, enters AvoidingObstacle , checks
left/right sensors, turns toward clear side, then resumes forward cleaning.
Left blocked and right clear: turn right.
Left and right blocked: move backward repeatedly until one side is clear, then turn
toward clear side.
Dust detected during avoidance is ignored. Cleaner remains off.

User button during avoidance immediately stops motor, turns cleaner off, cancels timer,
and powers off.



Use case

UC-004 Power Up Cleaning On Dust

Field

Trigger

Main Flow

Alternative

Exception

Exception

Detail
DustDetected() while CleaningForward .

Controller sets cleaner to power-up and starts a 3-second timer. No motor command is
issued at any point during this use case (NFR-011); the forward motion that started
before the dust event continues uninterrupted, and after 3 seconds the cleaner returns to
normal on while motor still keeps moving forward.

Dust detected again while already in PowerUpCleaning : discard the previous timer and
start a new 3-second timer from that moment. Cleaner stays at power-up. No motor
command is issued; motor keeps moving forward.

Front obstacle detected during power-up: cancel timer, turn cleaner off, enter obstacle
avoidance. Existing power-up elapsed time is discarded. Motor commands from this
exception come from the avoidance flow (a motor-side event), not from the cleaner.

Dust detected while turning/backward/avoiding: ignored because cleaner must remain off
during avoidance. Motor is also not touched.



Requirement

rvc_controller & 7| &EH0l|A 10| IHX] Q[0{0F ST},

g

H2I0] THZE! AEHOAM AF2XI7H HES S=2M rvc_controller = MRS HD HA Al

HRI0| ATl HEHO|M AEXIIFHES 52H rvc_controller = motorE FXIA|7|1 cleanerg

HIO| AX|AL HA BSL I rvc_controller & HY ZollE 015 S &+QlsHOF SHCt.
e Foi=20| 2™ rvc_controller & motorS FZIA|7| 1 cleaners 7{0F SiCt.
ZXI=[H rvc_controller £ Z0IZ §|u| Z2MAE A|ZFsH{0f $HC
Z0ll= cleaners 7HOf StCt.
ZEMA= HA =HE ToHE 0{FE Eelslof &t

O™ rvc_controller & motor0l 3| HZHS Li2{0F ST}




rvc_controller

Ho{E0| ei2™ rvc_controller

{3

ol
=

Z42 motor2| Mzl Sxtoj| Y& osolo} 3

S =t o
UX|=E[MH rvc_controller = motor2| MZl S&HS HMFEHLL X[HA|F[X]| 22 &Y cleaner?| &
J8kS FX|

Z7t XILFH  rvc_controller = cleaner?| S22 HAS}6HOF 5104, 0] H
erS 117 KOS 3T TRHAS AXHEH

Sl A|
E{ CHA| 3% EFO|HE A|=taHOF BHCL O] RAIRLS

KX|=[M rvc_controller = &7t

E|‘A| EHX|7|' 7|'X|E|D1 rvc_controller = = le'i E|’O|D‘|E 1L1|7| I'

+oﬂ SRR




rvc_controller & motor 3H2 Forward , Backward , TurnLeft , TurnRight , Stop & StLtZ Z=i5HOF StCt.

rvc_controller £ cleaner @S 0ff, On, PowerUp & StLt= £248{0F SiC},

rvc_controller = Ftl =12 X 2|3of STt




NFR - T4

Requirement
2 U2|= et82 AR M & & =|0{Of SHC}.

O = 51, EfO|H 2iH= 8 HHA0|M HAIF o= 22| =[0{0F BiCt,

SM5HoF BTt

il F0|= GTest 7|8t Tte| EIAEZ 2T 7HS3HOF STt

Clol M= CMake build, GTest, Cppcheck, clang-tidy, SonarCloud 244, coverage £%/0| A}S2 2 £3=|0{0F SHC}.




= FHE|0{0F STt

A Z=Eto|Lt EHE =0 controller= H2|E|X| 242 motor/cleaner W& 2 £2{5tX| 9100} STt

& Inception HRIOM= 2E 2, K=, U M7| S StESIO &AM T2H0[EE ZH5HX| =Lt

(&

Motor £3( Forward , Backward , TurnLeft , TurnRight , Stop )2t Cleaner £2i( 0ff , On, PowerUp )2 AMZ SEZX o=z ZFEE|

O{OF STt Motor AtEH #SH= Cleaner AEH0| J&2 £ 4= JOLH(0f|: M HOiE - cleaner off, %l A|ZF - cleaner on), BICHZ Cleaner
AEl #H3H= Motor MEHLE IS HZASEK] 2L0toF HCt(Ol]: MX| ZHX|Z cleaner?t PowerUp O] E[0{= motor?| MEI2 HELE =2{X|X| &

=L}.
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Prompt - Step2. OOA

2.Cl/CD #x¢t Z 71X
#IOZEIE 2 (O0OA (UP): FR + Use cases + SSD + Domain model)

24 7|5 A S "elstn, O J|8Q 2 Use Cases

X Z0l= rve_controller?] 0| THH Q11 MQXF f c_controller2| 20| A|
7“EH. 10| HZ rvc_controller= Hgtof| & ZH0H = 0| 21CHH motorZ}

St cleaner?t AN HAJF AIZHE 0 F al MEOIM AIZXPLHES &

otorZt 22YUE HF1, cleaner™
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OOA - System Sequence Diagram

SSD - Start and Stop Cleaning
External Actors System Boundary|

UC-001 & UC-002

User Front Sensor Motor Cleaner Timer

‘ ‘ r : m w‘r ‘ 1 i
— ST \ start cleaning & stop cleaning

PressPowerButton() ! ! ! !

—_— >

' RequestFrontCheck()

B —
[front path is clear] |

| FrontPathClear() !

:System

! Forward() ' |
‘(—"———

TurnOn()
[front obstacle is detected] |
| FrontObstadleDetected() \

| _ CancelPowerUpTimer() {
g —gncerowerpiunen)

| TurnOff{) !
e —————

CancelPowerUpTimer()

| Turnoff()
i (

User Front Sensor Motor Cleaner Timer




OOA - System Sequence Diagram

SSD - Obstacle Avoidance | [until left or right side is clear],
External Actors System Boundary MotionCompleted(Backward)

RequestSideCheck() |
1 1 (- al Yol | | sideSensorUpdated(leftBlocked, rightBlocked) ]
|Front Sensor  Side Sensors Motor Completion ~ Motor ~ Cleaner ~ Timer :Syétem | ‘ : ‘ :
: FrontObstacleDetected() i | i i i
i CancelPowerUpTimer() i
i TurnRight()

[both still blocked]
Backward() |

TurnOff()

RequestSideCheck()

[left side is clear]: |

SideSensorUpdatéd(false, rightBIécked) | MotionCompleied(TumLeﬂ or TurnRight|
i | TurnLeft() | i i ) Forward:() / :

SideSensorUpdatéd(true, false) | ! ! I i I | . TumOn() i

stem

Tboth sides are biocked] j |
SideSensorUpdated(true, true) | : q ;
: i | Backward() ) \

TurnRight() ) | FrontSensor SideSénsors Motor Completion Moior Cleéner ﬁrﬁer “Sy




OOA - System Sequence Diagram

SSD - Dust Power-Up Cleaning
External Actors i System Boundary

( ) { ) { ) .
Dust Sensor Front Sensor Motor Cleaner Timer :System‘

DustDetected() | |
e s s s BE—

i PowerUb() ‘ \
| _ StartPowerU pTimer(3)

i h Motor keeps Forward.
1 1| The robot keeps moving while
power-up cleaning is active.

' FrontPathClear()

1 ! 1 d PowerUpTlmerExplreL()

. _ TurnOn()
etected again during power-upj ‘
| DustDetected() i

\ i d RestartPowerUpTier(3)

efore tlmeoyt] !

| FrontObstacleDetected() |
i i i CancelPowerUpT:mér() i
TurnOff:() |
enter AvoidingObstacle

Front Sensor System |




OOA - Domain

Domain Model - RVC Controller Inception
©User

presses button

© RvcController

:'powerState
cleaningState

| handlePowerButton()
| handleSensorinput()

comman%mmands&mols
\@SensorArray © Motor g [

PowerUpTimer () Cleaningstate \
f ©Cleaner © |
| © S z : ControlC d (:)P Stat: 1
readFront() ; Obsiacieavoldanceralicy Forward() Er—razr | StartPowerUpTimer(duration) A == ldle

Backward() TumOn() P
readLeft()

L direction | Off Cleaning
readRight() | selectDirection(reading) TurnLeft() TumOff() ggztczfrppgvy;ﬁ’;_:?;n“:rr(()dufatlor\) [ Sk |on oDtk
readDust() ;J;;(R)Ight() Eowentiplyjj | PowerUpTimerExpired() \ = z PovyerVUpCIegnlrngﬂ‘
roduces evaluates
(©) sensorreading ‘@ DirectionCommand‘

= 1 @CIeanCommand
| ‘ frontObstacle 25 lof
FrontSensor LeftSensor RightSensor DustSensor
© | ‘@ © 9 ‘ © | leftObstacle ;:rctevrad rd
rightObstacle TurnLeft
dustDetected | TurnRight
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Prompt - Stepi3. OOD

# TEIE 3 (Use cases 2|I}Q] + Sequence diagrams + Class Diagram +

[HT
d

4+ O} >
N

=52 o2 Abghat 718

|E AT 2717t AKX &

S 2= 'F0{7tof eict 52
F=cld SIE0IL LFILE

2710 & T A SHHAM oodEHAIZ| Al

~H2H 0| M= HZSHHTEAM XX

controller0il £0{2= operationft

=0ISEE PHS0{F. 2E C}0|0]2BL plantum!

no W
o 40 Mo iy
I Ff; o
=
2 4o U=
=y

— —
nE
10
B 0
X

N
s
1)
P

n
~
J
i)

ol

In
Hu fIr
Rl
oA



00D Sequence - Start and Stop Cleaning

ControllerState | | FrontSensorPort

Start when powered off

i RvcController

UC-001 & UC-002

PressPowerButton()
S ressTomermuon 5.
IsPoweredOff()

SetPowerState(On)
——
SetCleaningState(CheckingFront)
B e

RequestFrontCheck()

P Y R | SSD 2+ Or& Al 2 UC-001 2t

FrontPathClear()
IsPoweredOff()

| UC-002E S8
CurrentCleaningState() =2 o g

CheckingFront

::‘:;:?—) UC'OOl : Start CLeaning
! ” UC-002 : Stop Cleaning

[front obstacle detected]

FrontObstacleDetected()
——

IsPoweredOff()

CancelPowerUpTimer()

TurnOff() 1
— —r e - _ _—_r G >

SetCleaningState(AvoidingObstacle)
——

RequestSideCheck()

IsPoweredOff()
false

CancelPowerUpTimer()

Stop()

L . S S | R
TurnOff()

ey, e

SetCleaningState(PoweredOff)

SetPowerState(Off)

ControllerState | | FrontSensorPort | | SideSensorPort ‘MotorPort‘ CleanerPort | | TimerPort

Use‘r 1 RvcController




RvcController |

rontObstacleDetected()

00D Sequence - Obstacle Avoidance

ControllerState | | TimerPort | CleanerPort ‘ ‘ Obstacl

ePolicy ‘ \

Port | [ Motorport

| IsPoweredOff()

false

| CancelPowerUpTimer()

TurnOff()

| SetCleaningstate(AvoidingObstacle)

| RequestSideCheck()

Blocked, rightBlocked)

Obstacle()

true

i SelectMotion(leftBlocked, rightBlocked)

Tleft side is clear]

TurnLeft

| TurnLeft()

fieft biocked and right ciear]

TumnRight

| TumRight()

[both sides are biocked]

Backward

MotionC Backward)

| Backward()

Obstacle()

true

| RequestSideCheck()

[turn motion completed]
MotionCompleted(TurnLeft or TurnRight)

| IsAvoidingObstacle()

true

| SetCleaningState(CleaningForward)

| Forward()

! TurnOn()

[user powers off during
PressPowerButton()

—_—>
| CancelPowerUpTimer()

! Stop()

| Tumoff)

| SetCleaningState(Powered Off)

off)

RvcController

ControllerState | | TimerPort CleanerPort‘ ‘Obstac

ePolicy | |

Port ‘ ‘ MotorPort




00D Sequence - Dust Power-Up and Interrupts

RvcController ControllerState ‘CleanerPort | Timerport | | Motorport | | sidesensorport

Dust detected during forward cleaning

Dust Sensor  Front Sensor TimerEvent

DustDetected()

CleaningForward
< _—
Powerlp()
pPowere) 5

StartPowerUpTimer(3)
StartPowerlplimer® L >

SetCleaningState(PowerUpCleaning)
! SetCleaningState(PowerUpCleaning) o s

Motor stays at Forward.
Subsequent FrontPathClear()

events keep issuing Motor.Forward()
while staying in PowerUpCleaning

Forward step continues during power-up

FrontPathClear()
IsPoweredOf()
L Jalse

CurrentCleaningState()
Sturrentieanngbtatel)

PowerUpCleaning
| PowerUpCleaning

Forward()
e — e —

Cleaner and timer are NOT touched. ™

Dust detected again during power-up
DustDetected()

e

CurrentCleaningState()
R

PowerUpCleaning
< PewerUpCleaning

RestartPowerUpTimer(3)

Ttimer expires without obstacie]
PowerUpTimerExpired()
CurrentCleaningState
PowerUpCleanin
 PoverUpCleaning
TurnOn()
SJamoo0
SetCleaningState(CleaningForward)
9 5
front sbstacie interripts power-up]

FrontObstacleDet
frontOostaciebetected

CancelPowerUpTimer()
e e —

TurnOff()
B ——
leaningState(AvoidingOt
RequestSideCheck()

Tdist datacted diining avsidance)

CurrentCleaningSt:
AvoidingObstacl
< Aveiding e

ignore event

Power off during power-up
PressPowerButton()
B S —

ncelPowerUpTimer()
(CancelPowerlpTimer) . . o

Stop()
e E——

TurnOff()

SetCleaningState(PoweredOff)
e

SetPowerState(Off)

BustSensor™ FrontSensor™ ([imertvent RvcController Controllerstate | | Cleanerport | | TimerPort | | MotorPort | | sidesensorport | Use




OOD - Class Diagram

© controlierstate "o
-power_state_: PowerState &
~cleaning_state_: CleaningState © ControllerSnapsho
+IsPoweredOn(): bool
+IsPoweredOff(): bool
+IsAvoidingObstacle(): bool
+CurrentCleaningState(): CleaningState
+CurrentPowerState(): PowerState
+SetPowerState(state) A /

+SetCleaningState(state) / /
\ \ p /
/

+power_state: PowerState
+cleaning_state: CleaningState
+last_motion: MotionCommand
+last_cleaner: CleanerCommand

/

Y /\ /
(® Cleaningstate \ y

PoweredOff @ Powerstate
CheckingFront off
CleaningForward s

PowerUpCleaning
AvoidingObstacle

00D Class Diagram - RVC Controller

© RvcControlier

+RvcController(motor, cleaner, timer, frontSensor, sideSensor)
+PressPowerButton()
+FrontObstacleDetected()

+FrontPathClear()
+SideSensorUpdated(leftBlocked, rightBlocked)
+DustDetected()

+PowerUpTimerExpired()

> +MotionCompleted(motion)

+Snapshot(): ControllerSnapshot
+Update(input): ControlCommand
-SetlLastMotion(motion)
-SetLastCleaner(cleaner)
-ResumeForwardCleaning()

g -PowerOffSafely()
-- 7 \
o \
% p /
L / 1 \
// \
7 p ; \
- P S / \
@ wotorport - 2 ® =
CleanerPort
+Forward() (© obstacleavoidancePolicy © controicommand
+Backward() +motion: MotionCommand +TurnOn()
+TurnLeft() +SelectMotion(leftBlocked, rightBlocked): MotionCommand +cleaner: CleanerCommand +TurnOff()
+TurnRight() 2 +PowerUp()
+Stop() 7 g

@ MotionCommand . —

Stop
Forward
Backward
TumLeft
TumRight

Only this class receives system operations. )
The seven public event methods are the
system boundary operations. Snapshot()

and Update() are implementation helpers
used for state reporting and legacy tests.

N\
EN A
@ mimerport (© sensorinput

Y K

Cotofeat wilas ;,)®CleanerCommand
left clear -> TurnLeft off
right clear -> TurnRight on
both blocked -> Backward

PowerUp

@ Frontsensorport

+RequestFrontCheck()

@ sidesensorport | +front_obstacle: bool
| +StartPowerUpTimer(seconds) +left_obstacle: bool
+RestartPowerUpTimer(seconds)

+right_obstacle: bool
+CancelPowerUpTimer() +dust_detected: bool

+RequestSideCheck() |
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Prompt - Step4. OO
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f RVC Controller Simulator

Power: On
State: PowerUpCleaning
: d

Front dust: False
** BOOSTER UP CLEANING **

HEEEEEEEEEE
LIl e [ ][ []

Front Clear
Front Obstacle
Left Clear
Right Clear
Both Blocked
Dust Detected
Timer Expired
Motion Done
Load 30 Suite
Run Visual Suite
Save Map

Load Map



Step4-1. OO =&
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EHE M0 = map-driven system test2 BIHE == 2102

- AM2dioIeHH =3

F2l= A2 0|H 23 2E

X &0 power buttong +

FEY Mo =73 i 3222 H0{7h= A8 122 FOokF
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Implementation

OO0D ¢F&=2(Class Diagram, SD)2 )| B2 2 C++

OODAAEH QY OIE U ZE 0HY
- 791 system operationO| RvcController0il 1:1
-3

OOD SHAH 0l Al & 2| &t RvcController, 2HEH 28 A,
A= 24| Port InterfaceE C++ 2 A 2 F 4t
OIHHOIAZ OUHZE 28



Simulator / Execution Environment

@ RVC Controller Simulator

T[] ]e

HEEEEEEE EE
HEEEEEEEEEEE
HEEEEEEEEEEE
HEEEEEEEEEE
HEEEEEEEEEEE
HEEEEEEEEEEE
HEEEEEEEEEE
HEEEEEEEEER

= [m] X

Visual case 4: 04 obstacle avoidance turns left when left
clear
Step 1/4

Power: On
State: CheckingFront

Cleaner:
Robot: (3, 3), Front: (3, 2)
Heading: North
Front blocked: True
Front dust: False
Connect
Power Button
Front Clear
Front Obstacle
Left Clear
Right Clear
Both Blocked
Dust Detected
Timer Expired
Moticn Done
Load 30 Suite
Run Visual Suite

Save Map

Load Map

Python Tkinter UIZ RVC S & Al 2+ 3}

grid map J| 2t
obstacle E Al, dust E Al,
robot position, heading arrow
ATEHE AT A
Blue: normal cleaning
Orange-red: booster up
Purple: obstacle avoidance

Gray: powered off

3000 AIAE HIAE HOIAE Al H 2 Zreplay



Unit Testing

changing into directory: C:/RVC_O0AD,
build
st.StartsByRequestingFrontCheck
equestingFrontCheck
i nFrontPathls
.StartsForwardCleaningkihenFrontPathIsClear ..
S ythingWhenPoweredon
verythinghhenPoweredon
nterruptsPonerUpAndRequestsSideCheck
rUpAndRequestsSideCheck .

: RvcControllerTest.Back
RvcControllerTest.

st.FrontPathClearDuringPor
FrontPathClearDuringPor
o vE!

REREdaE ingPowerUpFlc
torCommandsDuringPowerUpF1:

ttsAreTgnored
Arelgnored ..
.MotionCompletionIgnoresl
otionCompletionIgnore:
.TurnRightCompletionAlsoR
i sardCleaning .
orInput
orInput
cMotionCho:
Control A
st.ControllerStateA
ObstacleAvoidancePol i

electsLeftrirstThenRightThengac
t FirstThenRightThenBa

.Tcm ingC Al1EnunValue

= 2402 unittestE & HoIH =L Jls

XHS A=
— (a)

o EJ

-GTest J|BI Q2 RVC AZE A2 XS &

= ==
=20 o

A M SFtERIN 80| HIAE S| 2 ol Motor,
Cleaner, Timer, Sensor Port% Fake 28 M| = CH M|

|01 &, & Ef &0,
Moz A4

01H£E



System Testing

@ RVC Controller Simulator

= 30l system test case

Ol
0%
>

IR &

0%
s

1. A= &HS
Python test runnerJt C++ controller2t TCP2
SANGHHAAN 2 HIAE H Ol A2 system
operation=2 =AUl & & 5611, controllerJt
BtEt St snapshot= J|CH &2 H 2} H] 1 6FO
pass/fail2 Ats2 2 ZHEt

2N 25 2 S E A

=25 300K Hl A E H 0] A S Python simulator
UIOII A THA4GH0, RVC2l 0l S, &l &, & 02 3l T,
booster up cleaning & EHE =2 2 =01,

Ol A M =map B2 E J|BH2 2 sensor
input= M AGHH & Ml AlZdI0] & 2-& 1t

FAtotH s &= 20l



Static Code Analysis

Security Reliability Maintainability

17 Open issues

Coverage Duplications

91.6% 0.0%

Security Hotspots

0




Traceability table

FR/ Use Case

FA014
Resume Forward
Cleaning

FR-005

Forward + Clean Or

(LC-001

FR-003
Stop Cleaning
XC-002)

FR.004
Check Front Path
(UC-001.003)

FR-O19
Cleaner Command
Enum

FR-01
Dust PowerlUp 3s
Keep Forward

Al SensouButton
nputs

FRAO.

Dupkcate
Reset Ti
FR-007

Cleaner Off

FR-011
Turn Right

FRO12
Bacicward Both
Biocked

FR-008
Chack Left Fi

FR-009
Turn Left
FROLC
Check Rignt

powerButton()

owerUpTimerExpred

>
i ustDetecteal)

>
3 fromObztacieDetected()

sensorUpdated

s

ResumeForwa

Mothod

MotionCompletad(

FrontPathClear()

Cheaning()

PowerButton()

PowerOffSafelyt
PowerUpTimerEx pired(

frontObstacieDetected()

Sidhe

er Updated

stDetected()

SetLastMotion()

>
oy
¥

Srapshot()

>

15Pow eredOn /O
IsAvoiding Obstaciel )
CurrentCieaningStata )

~»

-

>
>

e

¥

SetPowerState/()
RequestFroniChecki)

™ Forwardi)

SetLastCleaner

SetClaningState

| TurnRig()
> Sopl) e

> TurnLateq) =

>

Backward()
ToString

>

urnOn()

CancelPowerUpTime
StartPowerlipTimert)
RestartPowerUpTimes

> tel)

ControlierSnapshot

istackeAvoitancePolicy

ControllerState

>

>

™ FromSensorfort
> MotonCommangd
(enum)

>

S MotorPart
GeanerCommand

enum

CleanarPort

!

SideSensorfort

Time:

P

Semorinput
>l P

ntroiCommand




Traceability table

FR Traceability - UC-004 Power Up Cleaning On Dust

Method\ | NFR-011: DustDetected() and PowerUpTimerExpired() h
| do not issue motor commands.

- - Forward is driven by FrontPathClear().
| TurnOn(), CleaningForward | . i

' FR-016 TurnOn(), |

Timer Expiry : ~— -
| CleanerOn [—___ __ [system Operation\ )} PowerUpTimerExpired() \_\7 ‘ Class)

e S e i ' e i —

FR / Use Case\

FR-017 —> CleanerPort |

Obstacle Cancels ‘ PowerUpTimerExpired() | | “ |
PowerU [ P v Ty R R
P > \ / \ FrontObstacleDetected() _i RvcController |

FrontObstacleDetected() [—7 | Cancel timer

FR-021 et B - — > [
Duplicate Dust ; DustDetected() —— — | DpustDetected() | ,_,;1 TimerPort |
Restart Timer A7 == - —_ P i r—

‘ - FrontPathClear() | \ [ RestartPowerUpTimer(3) | | ControllerState |
FR-015 .= < Y e

> : —

Qs Loweny { | StartPowerUpTimer(3) = 7)lr:/lo}g>r7Por_[|

Motor keeps Forward

> FrontPathClear() —
Forward() only ‘




Traceability table

FR Traceability - UC-003 Avoid Obstacle

[ FR012
Backward

[(FPRom2 | sl
| Turn Right [ N,
P———— | | System Operation \
‘ - Class \
| —)‘ MotorPort |

FR-010

\

| SideSensorUpdated() |
— e —~
SideSensorUpdated() ‘L—-—){ SelectMotion() *—)J‘ TurnLeft/Right/Backward() fie]
= T | ObstadeAvoidancePolicy

> MotionCompleted() |
> — / S ==
MotionCompleted() l—)‘; ResumeForwardCleaning() |
1 > SideSensorPort |
__73 vaCon;ollerj

“ FR-014 K e )‘ FrontPathClear() |
Resume Clean | e
s FrontObstacleDetected()
‘ FR-007 k —— —y

Cleaner Off ST —
>

CleanerPort ‘

Start Avoidance

‘W["

Obstacle in

" FR-017
PowerUp




Traceability table

FR Traceability - UC-002 Stop Cleaning

—

7)4‘ MotorPort }

| I~ >{ CleanerPort |
— | anerPort |
G e System Operation e e Z

— S
e S— >{_PowerofiSafely
‘ FR-003 Jy——————————\"| SetPowerState(Off

“| PressPowerButton() |\ | SetCleaningState(PoweredOff) |

,;i RvcController \




Traceability table

FR Traceability - UC-001 Start Cleaning

FR / Use Case

_7)"' FrontPathClear() f ==

| Check Front

“' FR-002 1l e 3| PressPowerButton() | )ji FrontSensorPort

Start Cleaning ressPowerButton() | P el = =
g == | RequestFrontCheck() | | ControllerState |

Initial Off | | SetPowerState/SetCleaningState \
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