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Class Diagram - Before

ds

CLIHandler

+display(message: String}): void
+errDisplay(error: Errorinfo): void

1

1

commands/notify

RVCOrchestrator

+powerOn(): void

RVCPowerController

MotorController

1 +powerQOff(): void
+notifyError(error: Errorinfo): void
1
has has has
1
CleanerController

-isActive: Boolean

-isRotating: Boolean

-boostTimer: Integer

+initialize(): void
+shutdown(): void

+initialize(): void
+requestStopMoving(): void
+move(direction: DirectionType): void

Motor

+moveForward(): void
+moveBackward(): void
+tumLeft(): void
+tumRight(): void
+stopMoving(): void

+initialize(): void

+requestPowerUp(): void
+requestStartCleaning(): void
+requestStopCleaning(): void

+startCleaning(): void
+stopCleaning(): void
+powerlUp(): void

MovementPolicyController

CleaningPolicyController

-direction: DirectionType

-state: StateType

ErrorHandler

+checkObstacle(): Boolean
+checkMovementPolicy(): DirectionType

+checkDust(): Boolean
+checkingState(): StateType

N
Y

b}
Y

b uses
At

ke
T

Sensor

#isDetected: Boolean

+requestStatus(): Boolean
+getisDetected(): Boolean

LA

FrontSensor LeftSensor

RightSensor

DustSensor

+error(): void

#

has

0.1

Errorinfo

-error: ErrorType

+getError(): ErrorType




Class Diagram - After

CLIHandler

+display(message: 5tring): void
+emDisplay(error: Errorinfo): void

ommands/notify

RVCOrchestrator
-systemAunning: Boolean

+powerOn(): void
+performCleaning(): void
+detectObstacle(): void
1 | HturnLeft(): void 1
+turnRight( ): wvoid
+backwardAndTurn(): void

1
+performBoostCleaning(): void
+ powerOff(): void
+ notify Error{error: Errorinfo): void
1
has has as
1
CleanerController
-boostDurationMs: Integer

-boostRunning: Boolean CleaningPolicyContrallar
r.wclfuwarcmrnller : . sl s -boostEndTime: steady_clock:time_point MovementPolicyController state: StateType '
-isActivesState: Boolean -isRotating: Boolean -updateBoostTimerFromCock(): Boolean -direction: DirectionType T | ErrorHandler
+initialize( }: void +initialize(}: void + 1a()- I +eh - . i + - s
+_5hur.q::-wn{}: void +requu5t_5tnp_|-|nuirg{}: »g::-id ) +initialize(): void _ +E:2€:ﬁ1§f;::ﬂp Elci.?y?]in[:irectiunwpe +ch1 :ﬁ;r_?géiiﬂf‘.}fiiﬁgﬂpe error(type: EmorType): void
+isActive(): bool +move(direction: DirectionType): void +requestPowerlp(): void - v ++:hangeTnNnrrnal:[]I' void 1
I +requestStartCleaning(): void \ - :
' +requestStopCleaning(): void . ’
: +update(): Boolean " #
I I 3 F ’
1 I ) d
ILSES :u Ses " uses ; uses has
| | ~ ,
¥ ¥ ) 7
% '
Motor Cleaner iy p 0.1
-cleaningActive : bool
+moveForward(): void -boostPowerActive : bool il | Errorinfo |
+moveBackward(): void #isDetected: Boolean -error: ErrorType

. +startCleaning(): void
+turnLeft(): void . S . T
+turnRight{): void +stopCleaning(): void +requeststatus(): Boolean +tostring(): String

+stopMoving(): void | Iggigggmﬁ? E“id /7 t\‘t\

FrnntSInsnr| I.nﬂ:Enniur| RightSenso r| DustSenso r|
! | ! !




CleanerController.cpp

#include "controller/CleanerController.h"

vo.id:.::stzrﬁift-:l?:;xi;;:(;t?questPc-'u'.'elelJ() { ° Cleanercontrouer
D - EiA=s
const auto now:time_po ck> = std::chrono::steady_clock: :now();
)oostEndTime now + std::chrono::milliseconds(boostDurationMs); '0) Jélx-" Ll-g Jc\:l'!gxl-

yoostRunning = true; O klzl- nxl —*—j §|.
o B AE QE

CleanerController::CleanerController(int durationMs)
boostDurationMs(durationMs), cleanerPtr(&cleaner) {}

CleanerController::CleanerController(ICleaner* c)

boostDurationMs(0), cleanerPtr(c) {}

bool CleanerController::update() {

N N : S (@
return updateBoostTimerFromClock(); 0) é-)l_Jl\_ OI' J_Lé-)l
pl el e O
) | o ot &A B T
bool CleanerController::updateBoostTimerFromClock() { jl-'- x-IJ\ j - O
if (!boostRunning) { ®) O—?-l- o0 kll_l- gll-l_l
return false; D E u "'I-O
" L_tJ-L ()1'T"§%1L_J

CleanerController::initialize() {

yostRunning = false;

JL«
Ld g

CleanerController::requestStartCleaning() {
cleanerPtr->startCleaning();

const auto now:time_poi ck> std::chrono::steady_clock: :now();

CleanerController::requestStopCleaning() {
] D : if >= boostEndTime) A
cleanerPtr->stopCleaning(); if (now Time)
cleaner.powerDown() ;

false;

return true;

return false;




—°1 (Coding)

CleaningPolicyController.cpp MotorController.cpp

#include "controller/MotorController.h"
CleaningPolicyController::CleaningPolicyController() : state(StateType::NORMAL) {}
MotorController: :MotorController() : isRotating(false), motorPtr(&motor) {}

bool CleaningPolicyController::checkDust() {

Lo MotorController::MotorController(IMotor* m) : isRotating(false), motorPtr(m) {}
return dustSensor.requestStatus();

void MotorController::initialize() { isRotating = false; }
StateType CleaningPolicyController::checkingState() { void MotorController::requestStopMoving() {
return state: motorPtr->stopMoving();
isRotating = false;

void CleaningPolicyController::changeToBoost() { ‘ _ _ _ _
‘tate = StateType::BOOST; void MotorController::move(DirectionType direction) A{

= switch (direction) {
case DirectionType: :FORWARD:

motorPtr->moveForward();
void CleaningPolicyController::changeToNormal() { break;
state = StateType::NORMAL; case DirectionType: :BACKWARD:

motorPtr->moveBackward();

* CleaningPolicyController - MotorController preak:
5 JéHgI} o E_"ﬁEE *OHJSII_ case DirectionType::LEFT:

motorPtr->turnLeft();

o BIX| 24X AUTH| AKS AAIXE

case DirectionType: :RIGHT:

= = .
jc DI I } rPtp- 1 .
o NS L ][ e

e break;
2ol AN 0|I= =X QA

OI XA |E H H J\ |-"' isRotating = (direction == DirectionType::LEFT || direction == DirectionType::RIGHT);




MovementPolicyController.cpp

#include "controller/MovementPolicyController.h"

MovementPolicyController: :MovementPolicyController()

sor( u: std:

t:P( u: std:
sor( u: std:

:make_unique<FrontSensor>()),
),

:make_unique<RightSensor>()) {}

:make_unique<LeftSensor>(

MovementPolicyController::MovementPolicyController(
std: :unique_ptr<Sensor> front,
std:

std:

:unique_ptr<Sensor> left,
:unique_ptr<Sensor> right)
Sensor( u: std:
: std::move( [>
: std:

:move( [>>] front)),
>] left)),
:move( [>>] right)) {}
:checkObstacle() {
or->requestStatus();

bool MovementPolicyController:

return fr

:checkMovementPolicy() {
iU

DirectionType MovementPolicyController:
if (!leftSensor
if (!right

return DirectionType:

return DirectionType:

>requestStatus())
)

Sensor->requestStatus( return DirectionType:

:BACKWARD;

:RIGHT:

—°1 (Coding)

RVCPowerController.cpp

#include "controller/RVCPowerController.h"

RVCPowerController: :RVCPowerController()

A &
|:‘l'.-l ]

:initialize() {
true;

// UC1l: SIESIO =7| 2El
void RVCPowerController:
isActiveState

isActive = true

// UC8, UC9:
void RVCPowerController:

A|AEIS
] Pty

OIMSt E8 MENZE FE
:shutdown() {
isActiveState = false;

bool RVCPowerController::isActive() const {
return isActiveState;

« MovementPolicyController
5 EHL}\EEESEL.kPLAﬂ][}

——O

=Ml AlS 83K

° I.j'é'! Sii= ZAl

- OIS B =

1sActive

isActiveState(fal

= false

« RVCPowerController

o MR}

o AIEF S T[S}

o AIAE =2

- SHAS| e Hist



CLIHandler.cpp

#include "handler/CLIHandler.h" o CLlHandIer
#include "common/types.h" R %!I,:lféﬂ
#include <iostream> :t-_1
o (2 ==
|  ErrorHandler
vold CLIHandler:: AHAS
std::cout message std::endl; ° ‘:'OII-
o (Hi2{ ZHA| &
« Errorinfo
void CLIHandler:: © ’?:*!é'le
std: :cout ) std: :endl; o []-| E—' I:II_I-"EIJ-

ErrorHandler.cpp Errorinfo.cpp

ErrorHandler: :ErrorHandler(IErrorNotifiable* notifiable) #imﬂude'WmndhvarroﬂMfo.W'--
(notifiable) {}

ErrorInfo::ErrorInfo(ErrorType error) : error(error) {}

std::string ErrorInfo::toString() const {
switch (error) {
case ErrorType: :MOTOR_ERROR: return
std::make_unique<ErrorInfo>(type); case ErrorType::SENSOR_ERROR: return
if ( I= nullptr) case ErrorType::CLEANER_ERROR: return
case ErrorType: :UNKNOWN_ERROR: return
default: return

void ErrorHandler::error(ErrorType type) {

->notifyError( )i

“MOTOR_ERROR" ;
"SENSOR_ERROR";
"CLEANER_ERROR";
" UNKNOWN_ERROR" ;
"NONE" ;

Ho

[

——



—°1 (Coding)

Cleaner.cpp ICleaner.h Cleaner.h

#pragma once

#include "hardware/Cleaner.h" class ICleaner {

#include "hardware/ICleaner.h"

public:
virtual ~ICleaner() = default;

void Cleaner::startCleaning() A{

class Cleaner : public ICleaner {

= true;
virtual void startCleaning() = 0; hool false}:
virtual void stopCleaning() = 0; bool false}:
void Cleaner::stopCleaning() { virtual void powerUp() = O:
I
 alee- virtual void powerDown() = 0; public:
- TaLse; Cleaner() = default;
= false;
o XQ T void startCleaning() override;
S A= 1d stopCleani erride;
void Cleaner::powerUp() { o 75'_).\_ =2k 01 S Sl e(r)ung() SR
. —y s void powerUp override;
ol A A OO sEAIS = !
O I 1 e . .
- true: SElEs =32t GiE void powerDown() override:
» Cleaner

c JIEEADE A
- J2EADE B2
o ABHEHADE AR

o FOIEAFE SF

void Cleaner::powerDown() {

= false;




—°1 (Coding)

IVlotor.h Motor.h

class IMotor { class Motor : public IMotor {
public: public:
virtual ~IMotor() default: Motor() = default;

virtual void moveForward() = 0; void moveForward() override;
virtual void moveBackward() = 0; void moveBackward() override;
virtual void turnLeft() = 0; void turnLeft() override;
virtual void turnRight() = 0; void turnRight() override;
virtual void stopMoving() = 0; void stopMoving() override;




-1 (Coding)
types.h

#pragma once

#include <string> e 2num
o &gk (A1)
enum class DirectionType { D < G = | (%Hf/jl'-é-l-)
FORWARD, oL - L/ O==
BACKWARD, © 0‘"E‘| ‘g‘?r (EIE/EE'V*._'"H/%E":V%E:)‘)

LEFT,
RIGHT

b

enum class StateType {

NORMAL,
BOOST

b

enum class ErrorType {
NONE,
MOTOR_ERROR,
SENSOR_ERROR,
CLEANER_ERROR,
UNKNOWN_ERROR




—°1 (Coding)

CleanerController.h CleaningPolicyController.h  MotorController.h

#pragma once #pragma once #pragma once

#include <chrono> . . ; ;
#include "common/types.h" #include "common/types.h
#include "hardware/Motor.h"

#include "hardware/Cleaner.h"

#include "hardware/DustSensor.h"
class CleanerController {

int boostDurationMs: i : class MotorController {
it class CleaningPolicyController {

bool boostRunning{false};

std::chrono: :steady_clock: :time_point boostEndTime{}; bool

StateTlype

isRotating;
Cleaner cleaner; Motor motor;
ICleaner* cleanerPtr; DustSensor ; THOTOrs e o Pt

o |

bool updateBoostTimerFromClock();

public: public:

blic: o . -
publlic: | | R CleaningPolicyController(); MotorController();
explicit CleanerController(int durationMs = 5 * 60 * 1000); Qe
explicit MotorController(IMotor* m);

MotorController(const MotorController&) = delete;

explicit CleanerController(ICLeanerx c);
CleanerController(const CleanerController&) delete;

bool checkDust();

void initialize(); StateType checkingState();

void requestPowerlUp();

void initialize();

void requestStartCleaning(); void changeToBoost(); void requestStopMoving();

IS0 L b void changeToNormal(); void move(DirectionType direction);:
bool update();

| | |
- =0 =& =8 == =R ==

o B3t A BE XISAR! o SATH SEH - 2lH 0iF
o B8 B EE 0F o EXI HIA 2Hx| o 2H, 2H 2IEH0IA 2HA




—°1 (Coding)

MovementPolicyController.h

#pragma once
#include "common/types.h"
#include "hardware/Sensor.h"

#include <memory>
class MovementPolicyController {

std::unique_ptr<Sensor> frontSensor;
std: :unique_ptr<Sensor> leftSensor;

I

std: :unique_ptr<Sensor> rightSensor;

public:

MovementPolicyController();

MovementPolicyController(std: :unique_ptr<Sensor> front,

std: :unique_ptr<Sensor> left,
std: :unique_ptr<Sensor> right);
MovementPolicyController(const MovementPolicyController&) = delete;

bool checkObstacle();
DirectionType checkMovementPolicy();

o FEt TIE, 22 MM EOIF

=13 1 1

RVCPowerController.h

#pragma once
class RVCPowerController {
bool

public:
RVCPowerController();

void initialize():

void shutdown();

I



—°1 (Coding)

CLIHandler.h ErrorHandler.h

#pragma once #pragma once

#include <string> #include "handler/ErrorInfo.h"
#1HC-LUdE,‘ 1|hand'l_er,/Er,r‘DPIn_FD hu #include ”handler‘/IEr‘r‘or‘Notifiable.h”

#include <memory>
class CLIHandler {
public:

CLIHandler() = default; std::unique_ptr<ErrorInfo>
IErrorNotifiable*

class ErrorHandler {

public:

void display(const std::string& message);
explicit ErrorHandler(IErrorNotifiable* notifiable);

void errDisplay(const ErrorInfo& error); void error(ErrorType type = ErrorType: :UNKNOWN_ERROR)
Iyf

o (HI24 28Kl
o (24 2IEHMIOIA

. XO Im—
T




—°1 (Coding)

Motor.c
Errorinfo.h PP

#pragma once

#include "hardware/Motor.h"

#include "common/types.h" .
void Motor::moveForward() {}

class ErrorInfo {

void Motor::moveBackward() {}

ErrorType error;

void Motor::turnLeft() {}
public:

explicit ErrorInfo(ErrorType error = ErrorType::NONE);

void Motor::turnRight() {}

}: void Motor::stopMoving() {}

. R T IErrorNotifiable.h
o Hidd SF ZHAl

|l
=

#pragma once
#include "handler/ErrorInfo.h"

class IErrorNotifiable {
public:
virtual ~IErrorNotifiable() = default;

virtual void notifyError(const ErrorInfo& error) = 0;

b




Sensor.n & SeiA HIE X

#pragma once

class Sensor {
protected:
bool isDetected;

public:
Sensor();
virtual ~Sensor() = default;

virtual bool requestStatus();

};

Sensor.cpp

#include "hardware/Sensor.h"

Sensor::Sensor() : isDetected(false) {}

—°1 (Coding)

#pragma once

#include "Sensor.h"

class FrontSensor : public Sensor {
public:
FrontSensor();

b

#pragma once

#include "Sensor.h"

class DustSensor : public Sensor {
public:
DustSensor();

-7

bool Sensor::requestStatus() { return isDetected; }

#include "hardware/LeftSensor.
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(Coding)
RVCOrchestrator.h

#pragma once public:

#include "handler/IErrorNotifiable.h"

#include "handler/ErrorInfo.h"

RVCOrchestrator(CLIHandler& cliHandler,

#include "handler/CLIHandler.h"
_ r RVCPowerController* power,
#1include "handler/ErrorHandler.h"

) P . *
#tinclude "controller/RVCPowerController.h" MotorController motor,

CleanerController* cleaner,

11

#include "controller/MotorController.h
#include "controller/CleanerController.h" MovementPolicyController* movement,
#include "controller/M entPolicyController.h"

#include "controller/CleaningPolicyController.h"

CleaningPolicyController* cleaningPolicy);

power0On();

class RVCOrchestrator : public IErrorNotifiable {

performCleaning();
detectObstacle();
turnLeft();
turnRight();

backwardAndTurn();

CLIHandler& cliHandler;

RVCPowerControllerx powerPtr
MotorController* motorPtr;

CleanerControllerx cleanerPtr;
performBoostCleaning();

power0ff();
notifyError(const ErrorInfo& error) override;

MovementPolicyController* movementPtr;
CleaningPolicyController* cleaningPoli

ErrorHandler errorHand

bool systemRu



RVCOrchestrator.cpp

#include "RVCOrct rator.h"

RVCOrchestrator: :RVCOrchestrator(
CLIHandleré& cliHandler,
RVCPowerControllerx power,
MotorController* motor,
CleanerController* cleaner,
MovementPolicyController* movement,
CleaningPolicyController*x cleaningPolicy)

iHandler(cliHandler),
tr(power),
orPtr(motor),
anerPtr(cleaner),

Ptr(movement),

Ptr(cleaningPolicy),

tr->initialize();
Ptr->initialize();
Ptr->initialize();

iHandler.display( m

void RVCOrchestrator::performCleaning() A
rPtr->requestStartCleaning();
ytorPtr->move(DirectionType: : Fl

while (systemRunning) A
bool isDetected = movementPtr->checkObstacle();
if (isDetected)
detectObstacle();

ytorPtr->move(DirectionType: : FORWARD) ;

bool dustDetected = cleani
if (dustDetected) {
performBoostCleaning();

void RVCOrchestrator::detectObstacle() {
rPtr->requestStopCleaning();
otorPtr->requestStopMoving();
DirectionType dir = mov
if (dir == DirectionType::LEFT) { turnLeft();
if (dir == DirectionType: :RIGHT) { turnRight();
if (dir == DirectionType::B

void RVCOrchestrator::turnLeft() {
rPtr->move (DirectionType: : L}

icyPtr->checkDust();

->checkMovementPolicy();

{ backwardAndTurn();

void RVCOrchestrator::turnRight() {

‘Ptr->move (DirectionType: :RIGHT);

void RVCOrchestrator::bs

me tr->move (DirectionType: : BA
DirectionType dir = movemen ->checkMovementPolicy();
if (dir == DirectionType::LEFT) { turnLeft(); return;
if (dir == DirectionType::RIGHT) { turnRight();

void RVCOrchestrator::performB Cleaning() {
StateType state = cleaningPolicyPtr->checkingState();

if (state == StateType::NORMAL)
icyPtr->changeToBoost();
->requestPowerUp();

while (true)
bool isBoostExpired = cleanerPtr->update();

if (isBoostExpired)

tr->changeToNormal() ;




*
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(Coding)

RVCOrchestrator.cpp

void RVCOrchestrator::powerOff() {
temRunning = false;

torPtr->requestStopMoving();
nerPtr->requestStopCleaning();
LiHandler.display( message: & "A|A”H| B8 F...");

werPtr->shutdown();

void RVCOrchestrator::notifyError(const ErrorInfo& error) {
systemRunning = false;

iHandler.errDisplay(error);

Ptr->requestStopMoving();

nerPtr->requestStopCleaning();
owerPtr->shutdown();




Code Review Process

1. Ol A& 2 328 — [Locall Unit Test £=gH

[FEAT] &[0z /Ul &3 7|5 78 #4

®© Closed Feature fo #5

" hdOrable opened 3 days ago Member

B Description

CLIHandler, Errorinfo, ErrorHandler, RVCPowerController
HAMES S LICH

V' Tasks

‘®s More

Create sub-issue ~ (©)

() hdOrable self-assigned this 3 days ago

k=3 raple aaded the | Feature  Issue }F[JEJCE‘;,-'S ago
() hdOrable added tt ' t 3d

(3) hdOrable mentioned this 2 days ago

I~ [FEAT] UC 1,8,9(&& HIME) 7|5 78 #5

() hdOrable closed this as completed in #5 17 hours ago




Code Review Process

2. Pull Request 44

[FEAT] UC 1,8, 9(E& MM E) 7|5 ++ed #5 7

FMergeds hdOrable merged 7 commits into develop from feat/#3-usecasel (i 17 hours ago
L) Conversation 8 -o- Commits 7 [F) Checks 6 Files changed 19

“-‘53’ hdOrable commented 2 days ago - edited ~ Member ) *<* el
e jiyun921
@ 2024vsy

@ heeeeyong

Assignees

(3) hdorable

Labels

None yet

Projects

efet ZaA 18 (UC1 Power On, UC8 Power Off, UC9 Exceptional Power Off) None yet
CLIHandler, ErrorInfo, ErrorHandler, RVCPowerController

Milestone

NEEL L
MNo milestone

» IErrorNotifiable Q!E{HO|A — ErrorHandler2t RVCOrchestrator Zt =& 2|Z4 M7 (DIP HE)
* OrchestratorStub — ErrorHandler £ E|AER Test Double Development £e3

- Successfully merging this pull request may close these
TH 22 A2 issues ’ o i ) ’




Code Review Process

3. Eif) FH TS 21 L AHIE Il =0

v src/RVCOrchestrator.cpp ( Outdated

void RVCOrchestrator::power0Off() {}
16 // UC3: Detect Obstacle
17 void RVCOrchestrator::detectObstacle() {
18 if (!movementPolicyController.checkObstacle()) return;

@ hdOrable 9 hours ago Member

p1: UC3 SDOY|A detectObstacle()2 0[0] ZoiE0| ZX|E HEfOM ESEE= SEQIEZE YUU=MH|, F UC2 R QHof| A
checkObstacle()0| trueE HHEHIE I UC3ZE ZIQst=e 71&2IH|, detectObstacle() LS 0IA| CtA| checkObstacle()2
SEotH MME S5 2 X3[51AH 28|71 2/ de A 220 oA MZISIAILIR?

©) (& 1

heeeeyong 1 hour ago - edited ~ Member

K& O| BE2 58 X3 75M0| QUCtn Mzigt|ct uC2 F=0|A 0|0 checkobstacle() O] true® o UC3Z ZIYst=
TZetH  detectObstacle() LHEO|A CtA| checkObstacle() 2 S&otX| %0t & A &&L|CH

cE5t ALR| MMZHS & Aol et 2t 4 QI01A UC20IM ZEKI3H 2t UCS L XZ] 2t0] HRtRle AT A2 4 9l
30 WZHBILICE WEHA detectObstacle() 2 0[0] HOHS0| ZXISIRUCHS FA|sto) HX| L /0] W 27 220 2851
£ S 20| O LIZAZ0IR~~

®,




Code Review Process

Sixl Zdl 2= 2IF 2 A= J[EH=9)

v src/handler/ErrorHandler.cpp

Comment on lines +6 to +12

6 + // UC9 ZIE: o HE ¥4 F notifyError HY
7 + void ErrorHandler::error(ErrorType type) {
8 + errorInfo = std::make_unique<ErrorInfo>(type);
9 + if (notifiable != nullptr) {
10 + notifiable—>notifyError(xerrorInfo);
11 + }
i R v Comment on file
@ jiyun921 2 hours ago ) . 2024YSJ 1 hour ago Contributor

27} YAMOZ errorHandler.errorE X S&0 02| #Sa{7} Sxtsts AROI| 317 errorHandlere  SIETHOIAE FUSA 75t 22 OfFA 2| HYSRISX| n2{sHof & A ZALIC

St 30| 3101 £71510F) 21 ZALICH QAAERI0I try catch Fsled A7|H SRS WU AB AL o
MZISHAILIR??

© @ heeeeyong 24 minutes ago Author
N - S ME 02E oksl=7 OpLL|CH O 235t AAQ1 24 SHEX|TH QIEH|0|A + FHIH| + Mock S2EHANK| Z7I5H0EIA 2E 2
g ranle 2noum ade Hemoer R} 37 2212 2 Z0FM QHIX|LIO{ZI0] OPLI7SH AiZH| SLIC} O] MZHstAILIR?
okl O|H0)Af try catchZ Ol2{HS2|S AIRsH= HAloZ MZHsln AHHALISH 5
©
. 2024YSJ now Contributor
G) Reply.. OlE{H|0| A= HYR|5H= HO| 113 2= 0| 2= 2 2R, Efetst 24 ZaL|Ch

®

Write a reply



Code Review Process

4. 2[EHEZE] B ~F A FsF Commit

v src/controller/CleanerController.cpp

. 2024YSJ 16 hours ago

boostEndTime= &M £7|3fst= 210|

®

@ heeeeyong 15 hours ago Member = Author

At updateBoostTimerFromClock()0| &4t boostRunningS ™A EQIsHA 2|7} §iE 24 ZZI5HX|Tt £H5H=H &
L= 721 Z&LICH Eet=/SLICL

®)

@ Reply...

Resolve conversation




Code Review Process

5. THEE & =21 — Develop H2iX| Merge

) ¥~ [FEAT] UC2,UC7 HADE 23 SajA 18 U CHQ| HIAE XM

#11 by heeeeyong ( Member ) was merged 14 hours ago * Approved




Unit Testing RVCPowerControllerTest.cop

TestNum TestName TestDescription Pass/Fail
UT-01 InitialStatelsInactive MM XS jsActive?| false(H|EH)Q1X| &9l Pass
L , initialize() £ £ isActive’Z} true2 ™= =X| &9l
UT-02 InitializeActivatesSystem === =X Pass
(UC1)
e s . , _ initialize()= 23| ¢1& S&8l = active ME{7I S|
UT-03 InitializeCalledTwiceRemainsActive C x| §+o|0E = " Pass

e , shutdown = initialize() == A| active &EIZ =
UT-04 InitializeAfterShutdownReactivates 5o x| &0l Pass
o — =/ L=

, initialize() £ shutdown() & A| isActive?} false
UT-05 ShutdownDeactivatesSystem 2 M8E|=X| &0l (UCS, UC) Pass

Pass

initialize() 810| shutdown() E&all= 32HA| §i0
UT-06 ShutdownWithoutlInitializeRemainsinactive () &0l ) o =9 HA| €10l

inactive AEE {X|5t=X] 22l

. . . shutdown 23| 9% SEJ L inactive AER7F R
UT-07 ShutdownCalledTwiceRemainsinactive XIS =X §|-9)|E = © Tr Pass

N UC1 = UCS8 =AM 2 initialize > shutdown A| AEf
UT-08 InitializeThenShutdownCycleUC1ToUCS8 I} SHp2| Mste|=X| S0l Pass

UT-09 MultipleOnOffCycl initialize » shutdown AIO|2& EHES| T O AJO|2 ;
2 ultipleOn ycles B AfEa i e sss



Un|t TESting CleanerController Test.cpp

TestNum TestName TestDescription Pass/Fail
_ requestStartCleaning() & Al SIEHI0]
UT-01 RequestStartCleaningCallsHardware a . . g(l)_ = " Pass
startCleaning0| S&&|=X| &2l
requestStartCleaning() = A| stopCleaning=
UT-02 StartCleaningDoesNotCallStop < 90 Istep £ Pass

SEE|X| gF=X| &l

‘ requestStartCleaning() &= Al powerUp2 &
UT-03 StartCleaningDoesNotCallPowerUp 25X Ob=x]| Sl Pass

requestStartCleaning() 18| = A| callCount

UT-04 StartCleaningCallCountlsOne I} M8k5| 10IX| &l Pass

requestStartCleaning() 28| &= A| callCount

_ Pass
7t =HE|0] 221K 22l

UT-05 StartCleaningCalledTwiceCountlsTwo

, requestStopCleaning() £= Al 5=
UT-06 RequestStopCleaningCallsHardware E .p o g(l)_ = o= Pass
stopCleaning0| SZ&|=X| &Ql

requestStopCleaning() & Al startCleaning=

uT-07 StopCleaningDoesNotCallStart S5c|x| Qx| &l Pass

requestStopCleaning() & Al powerUp2 &

_ _ Pass
E&|X| =X 22l

UT-08 StopCleaningDoesNotCallPowerUp

requestStopCleaning() 18| &= Al callCount”}
UT-09 StopCleaningCallCountlsOne 1 P 90 = Pass

H&t5| 191%| Eol

requestPowerUp() £& Al SIEI0 powerUpO|
UT-10 RequestPowerUpCallsHardware ;cj _ P == R ; Pass
SEL|EX| &2l



UT-11

UT-12

UT-13

UT-14

UT-15

UT-16

UT-17

UT-18

UT-19

UT-20

Unit Testing

PowerUpDoesNotCallStart

PowerUpDoesNotCallStop

PowerUpCallCountlsOne

InitializeDoesNotCallAnyHardware

StopAfterStartBothCalled

StartAfterStopBothCalled

PowerUpThenStartBothCalled

StopCleaningCalledThreeTimesCountlsThree

StartThenResetThenStopOnlyStopCalled

AllIMethodsAccumulateCallCount

=3

rlo

requestPowerUp() &= A| startCleaning
=S&|X| F=X] =0l

requestPowerUp() & Al stopCleaning2 &

E|X| g5=X] &l

requestPowerUp() 18| &= A| callCount?} &=t
5| 121%] &2l

initialize() & Al St=R0] HAET €X| SEE]
K| 2=X| &l

start » stop &M & A| E HME BE SE5|1
callCount?t 2Q1X| &2l

stop = start &4 S A F HME B S|
callCount?t 2Q1X| &2l

powerUp = start &AM SEA| FHME 2R S
Z£&| 1 callCountZ} 221X| &l

requestStopCleaning() 33| BH=E S5 A
callCount?} 321X| &9l

reset() O|Z stopZt & A| start= 0|&E0|10
stopft 7|EE[=X| &l

start / stop / powerUp ZZt 15| S Al
callCount &#7} 321X &l

CleanerController Test.cpp

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass



i i MotorController Test.cpp
Unlt TEStlng SD04: Turn Left

TestNum TestName TestDescription Pass/Fail

move(LEFT) & A| SIEHX] turnLeft?| E&&|=X
UT-01 TurnLeftCallsTurnLeft ( ) =& A Bt=H0 FEE==A Pass

510l

move(LEFT) & A| moveForward= S&5|X| %=

UT-02 TurnLeftDoesNotCallMoveForward x| 8ol Pass

UT-03 TurnLeftLogHasOneEntry move(LEFT) 18] S& Al callLog 37|7} 12IX| &2l Pass

UT-04 TurnLeftLogFirstEntrylsTurnLeft callLog A i 2=0| "turnLeft"lX| &2l Pass

UT-05 TurnLeftTotalCallCountlsOne move(LEFT) 18] & A| callCount?} 12IX] ¢l Pass
move(LEFT) E& A| turnRights= S&&[X| Z=X| &

UT-06 TurnLeftDoesNotCallTurnRight o ( ) =i A < R & Pass
move(LEFT) & Al moveBackward= S&&|X| &

UT-07 TurnLeftDoesNotCallMoveBackward ( ) =& Al w=x R Pass

I_ s
=X| &tol

, move(LEFT) & A| stopMoving2 S&&|X| %=X
UT-08 TurnLeftDoesNotCallStopMoving ( ) == . < = - Pass

stol
UT-09 TurnLeftCalledTwiceCallCountlsTwo move(LEFT) 23] S& A| callCount?} 22IX| 9l Pass

requestStopMoving() £ Al SIESIO stopO| =&
uT-10 StopMovingCallsHardwareStop Elq'—x| o P g() 2= Al SI=%0] stopO| == —_—



i i MotorController Test.cpp
Unlt TEStlng SD04: Turn Left

requestStopMoving() E= A| turnLeft= S&&|X
UT-11 StopMovingDoesNotCallTurnLeft % P g0 == A g=/x Pass

FT] &
o=X| =0l

rir

requestStopMoving() &= Al moveForwarde &
UT-12 StopMovingDoesNotCallMoveForward 9 B 90 == A Pass

SE|X| =Xl 242l

requestStopMoving() 1&| €= A| callCount?} 12!
UT-13 StopMovingCallCountlsOne ; P 90 18l == Al } Pass

x| &0l

initialize() & Al SIER HIAE7t SESE|X| =X
UT-14 InitializeDoesNotCallAnyHardware 810l () =& A SI=HOI MAS7t Sa=R B Pass

- initialize() £ move(LEFT) && Al turnLeft?} &&
UT-15 TurnLeftStateBecomesRotating S i& ( ) Eit = Base

stop ¥ reset, CtA| move(LEFT) Al callLog & &5
UT-16 TurnLeftAfterStopResetsLog ol "turnLeft"olx| &Hol Pass

move(LEFT) & Al callLog & &=0| 2%
UT-17 TurnLeftOnlyCallsTurnLeft _ Pass
"turnLeft"QlX| =l

UT-18 MultipleMovesAccumulateCallLog move(LEFT) 28| & A| callLog 37|7} 221X| &2l Pass

move(LEFT) €& A| backward/stop/right7t 2
UT-19 TurnLeftRequestStatusNotCalledOnMotor ( ) =&/ Istop/right} Pass

0| =elX| &l

all

move(FORWARD) & A| turnLeft= S2E|X| =
UT-20 ForwardMoveDoesNotCallTurnLeft ( ) =28 Al SEAE Pass

x| gol



i i MotorController Test.cpp
Unit TEStlng SDO5: Turn Right

TestNum TestName TestDescription Pass/Fail
, _ move(RIGHT) & Al St=E20 turnRight7t E&&|=X|

UT-01 TurnRightCallsTurnRight oy ( ) == N J = Pass

move(RIGHT) £& Al moveForwarde= SS&|X| =X

UT-02 TurnRightDoesNotCallMoveForward . ( ) =& A WA S Pass

UT-03 TurnRightLogHasOneEntry move(RIGHT) 18| & A| callLog 37|7} 1¢IX| &€l Pass

UT-04 TurnRightLogFirstEntrylsTurnRight callLog & H#| &=0]| "turnRight"2IX| £tQl Pass

UT-05 TurnRightTotalCallCountlsOne move(RIGHT) 18] & A| callCount?} 12IX| &0l Pass

UT-06 TurnRightDoesNotCallTurnLeft move(RIGHT) & A| turnLeftes SE&|X| Z=X| &0l Pass
, move(RIGHT) & A| moveBackward= SS&|X| %=

UT-07 TurnRightDoesNotCallMoveBackward X a+0(| ) 28 — Pass
, _ move(RIGHT) & A| stopMoving2 S&&|X| Z=X| &

UT-08 TurnRightDoesNotCallStopMoving ol ( ) == - 2 = Pass

UT-09 TurnRightCalledTwiceCallCountlsTwo move(RIGHT) 28| S Al callCount?} 22IX| &€l Pass

tStopMovi SE Al SIEY topl| S &E[=
UT-10 StopMovingCallsHardwareStop ;‘Tl‘:gl‘d opMoving() £& Al 5=9|0{ stopO| S| e



i i MotorController Test.cpp
Unit TEStlng SDO5: Turn Right

, , requestStopMoving() £ Al turnRighte SE&[X| &
UT-11 StopMovingDoesNotCallTurnRight : P 9 == d = Pass

' =
=X| &tel

requestStopMoving() & Al moveForward= S=&|

UT-12 StopMovingDoesNotCallMoveForward x| x| B0l Pass

requestStopMoving() 12| & A| callCount?t 12X

UT-13 StopMovingCallCountlsOne S0 Pass

UT-14 InitializeDoesNotCallAnyHardware initialize() £ Al 3t=9I0 HMEZ SEE(X| =X &2l Pass
, , initialize() & move(RIGHT) && A| turnRight7} S&&|

UT-15 TurnRightStateBecomesRotating Cx §+o|0 ( ) 2= g = Pass

, stop £ reset, CtA| move(RIGHT) A| callLog & &H=0|
UT-16 TurnRightAfterStopResetsLog Pass
"turnRight"2IX| &0l

, , move(RIGHT) & A| callLog & &+=0| QA
UT-17 TurnRightOnlyCallsTurnRight ( )= _E 9 Pass
"turnRight"2IX| &2l
UT-18 MultipleMovesAccumulateCallLog move(RIGHT) 28| & Al callLog 37|7} 221X| &2l Pass
, move(FORWARD) & A| turnRight= S&&|X| =X
UT-19 ForwardMoveDoesNotCallTurnRight S0 ( ) == J = -~ Pass

UT-20 LeftMoveDoesNotCallTurnRight move(LEFT) & A| turnRighte S&&|X| Z=X| &0l Pass



TestNum

UT-01

UT-02

UT-03

UT-04

UT-05

UT-06

UT-07

UT-08

UT-09

UT-10

Unit Testing

TestName

MoveBackwardCallsHardwareBackward

MoveBackwardCallCountlsOne

MoveBackwardLogHasOneEntry

BackwardCalledBeforeAnyTurn

BackwardThenLeftSequencelsCorrect

MoveBackwardDoesNotCallIMoveForward

MoveBackwardDoesNotCallTurnLeft

MoveBackwardDoesNotCallTurnRight

MoveBackwardDoesNotCallStopMoving

BackwardCalledTwiceCallCountlsTwo

TestDescription

move(BACKWARD) & A| SI=9|0
backward?} E&&|=X| &9l

move(BACKWARD) 1&| &% A| callCount
71 1Q1X| &tel

move(BACKWARD) A| callLog 27|7} 10|
1 50| "backward"QIX| &l

callLog & &50| "backward"!X| =l

backward - reset = move(LEFT) Al
callLog & &50| "turnLeft"QIX| &2l

move(BACKWARD) & A| moveForward
£ SEL|X| =X 2l

=4

rir

move(BACKWARD) &£ A| turnLeft
=X Z=X| g2l

move(BACKWARD) $2 Al turnRight= &
E&|X| =X =l

move(BACKWARD) & A| stopMoving2
SEE[X| =X| &l

move(BACKWARD) 28| & A| callCount
7t 291X| &9l

MotorController Test.cpp
SD06: Backward

Pass/Fail

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass



i i MotorController Test.cpp
Unlt TEStlng SD06: Backward

_ turnRight = reset - backward A
UT-11 BackwardAfterTurnRightDoesNotAccumulateTurn _ . _ Pass
turnRightZ| O|S&21X| &kl

turnLeft = reset = backward A| turnLeft

UT-12 BackwardAfterTurnLeftDoesNotAccumulateTurn I} 0|5 Z0I| BHol Pass

move(FORWARD) £ A| backwarde &
UT-13 ForwardMoveDoesNotCallBackward _ _ Pass
SE|X| ZE=X| 22l

move(LEFT) & A| backward= SE&|X|
UT-14 LeftMoveDoesNotCallBackward ( ) =& = Pass

F 1| &
A=X| &0l

move(RIGHT) & A| backwarde E&k[X
UT-15 RightMoveDoesNotCallBackward ( ) S A Sw= Pass

L— —
=X 2ol

_ backward £ requestStopMoving() = A
UT-16 StopMovingAfterBackwardWorks stopBt 13| 7| ZE|=X| &0l Pass

. backward - reset - move(RIGHT) A
UT-17 BackwardThenRightSequencelsCorrect o ) Pass
9 . callLog & 50| "turnRight"2lX| &2l

initialize() & callCount O,
UT-18 InitializeBeforeBackwardDoesNotCallHardware 0 _ _ Pass
move(BACKWARD) £ 121X| &9l

move(BACKWARD) 38| & A| callCount

UT-19 BackwardThreeTimesCallCountlsThree _ Pass
7t 391%| B0l



Unit TEStlng MovementPolicyController Test.cpp

TestNum TestName TestDescription Pass/Fail

gk MiA OfZK] Al
UT-01 NoObstacleReturnsFalse checkObstacle()0| falseZ &t Pass
st5t=x| &l

Tk A ZEX] Al

UT-02 ObstacleDetectedReturnsTrue checkObstacle()0| trueE gt Pass
&t5t=x| &tol

checkObstacle() 18] S= Al
UT-03 CheckObstacleCallsFrontSensorOnce frontSensor callCountZf 1€l Pass
x| 2ol

checkObstacle() 5 Al

UT-04 CheckObstacleDoesNotCallLeftSensor leftSensor= SE&|X| %=X Pass
2ol

checkObstacle() S5 Al

UT-05 CheckObstacleDoesNotCallRightSensor rightSensor= SE5|X| 2= Pass
gl
left O|ZFX| Al

UT-06 LeftFreeReturnsLeft checkMovementPolicy ()7t Pass

LEFTE Etetst=X] &2l

UT-07 LeftBlockedRightFreeReturnsRight left 2XX] + right DIZXI A P
e OCKe 19 reereturnsrig RlGHT% t.'j%fé‘ffxl i_!'ﬂ dass



Unit TEStlng MovementPolicyController Test.cpp

left/right 25 ZIX| Al
UT-08 BothBlockedReturnsBackward } Pass
BACKWARDZE ttalst=X| &l

left O|ZX| Al rightSensorE &

UT-09 LeftFreeShortCircuitsRightSensor ZoIX| =X &2l (short- Pass
circuit)

_ left Z-X| A|OlI2t rightSensor?}

UT-10 RightCalledOnlyWhenLeftBlocked . - 9 Pass
SELK|=X| =l
checkObstacle() 28| 5 Al

UT-11 CheckObstacleCalledTwiceCountlsTwo frontSensor callCount?} 22! Pass
x| &ol

UT-12 PolicyCalledindependentlyAfterReset Ef 2 %HE qekE dials=X| Pass

UT-13 PolicyReturnedIsExactlyLeft LEFT ket Al RIGHT, Pass
y y BACKWARDS} L2 S stol

UT-14 PolicyReturnedlsExactlyRight HERTT sl EERY Pass
y yRIig BACKWARDS} CHE & &0l

BACKWARD

HESh Al LEFT,
RIGHT2 CHES &2l

UT-15 PolicyReturnedisExactlyBackward Pass



Unit TEStlng MovementPolicyController Test.cpp

ZofE 12 M front callCount
UT-16 NoObstacleCheckObstacleStillReturnsCorrectly = _ Pass
1, left callCount 02!X| &+l

HE o= + left OIZX] Al

UT-17 ObstacleLeadsToPolicyLeftPath policyZ} LEFTS gteltst=X| & Pass
ol
Mt Zo = + left ZX| + right

UT-18 ObstacleLeadsToPolicyRightPath O|ZX| Al RIGHTE Btetst=X| Pass
stol

Mul O = + left/right D5 Z
UT-19 ObstacleLeadsToPolicyBackwardPath X| A| BACKWARDE Bt&tst= Pass

Al =l

checkMovementPolicy() 32

UT-20 CheckMovementPolicyCalledThreeTimesCallsLeftThreeTimes &= A| leftSensor callCount Pass
7t 321X =l



Unit TESting CleaningPolicyController Test.cpp

TestNum TestName TestDescription Pass/Fail

=7| AMEfZ MALSIX| &2l

UT-01 InitialState_IsNormal | SEI7H NORMA | Pass
(UC7)
changeToBoost() & £

UT-02 ChangeToBoost_SetsBoostState checkingState()7} BOOST¢! Pass
x| &l (UC7)

BOOST EHO]| A

UT-03 ChangeToNormal_AfterBoost_SetsNormalState changeToNormal() & = Pass
NORMALZ Tgtz|=X] &el
NORMAL AEHOf| A

uUT-04 CheckingState_MultipleCallsDoNotModifyState_WhenNormal = checkingState() Bt5 S5 Al Pass
HEf7} HEEX| F=X] &l
BOOST -&EH0]| A

UT-05 CheckingState_MultipleCallsDoNotModifyState_WhenBoost checkingState() U5 S5 Al Pass
HERZt HSHX] =X &l

0]0] NORMAL AEHO| A
UT-06 ChangeToNormal_WhenAlreadyNormal_Isldempotent changeToNormal() E=3sil= Pass
NORMALZE §X|5H=X]| &2l

BOOST AMEHO]| A]
uT-07 ChangeToBoost_Twice_|sldempotent changeToBoost() ME= Al Pass
BOOSTE RAISH=A] &¢l

changeToNormal() 91& &=
UT-08 ChangeToNormal_Multiple_Isldempotent o= NORMALS |Alst=X| &  Pass

el

NORMAL - BOOST =

UT-09 StateTransition_NormalBoostNormalBoost_IsCorrect NORMAL - BOOST 2tEff &0 Pass
7t SHIEA| &S] &l



Unit TESting CleanerTest.cpp

TestNum TestName TestDescription Pass/Fail

startCleaning() & Al cleaningActiveZ}
UT-01 StartCleaning_ActivatesCleanin ) Pass
J- ° true@lX[ &2l (UC2)

owerUp() & Al boostActiveZ} true@lXx
UT-02 PowerUp_ActivatesBoost E} P() == A l | Pass
g2l (UC7)

) , startCleaning 10| stopCleaning() & Al 3
UT-03 StopCleaning_WithoutStart_ShouldNotCrash Sl A|7} SHABFX| QH=X| Ol Pass

. _ _ stopCleaning() £ = cleaningActiveZ}
UT-04 StopCleaning_AfterStart_ClearsCleaningActive _ Pass
false@IX| 22l

stopCleaning() £ Al boostActive®= &
UT-05 StopCleaning_AlsoClearsBoostActive ) P L _g()i l | Pass
olffd|=|=X] &2l (UC7)

, powerUp €10| powerDown() E& A| 32{A|
UT-06 PowerDown_WithoutPowerUp_ShouldNotCrash Jb SEABHR]| OH=X| SOl Pass

UT-07 StartCleaning_Twice_lsld tent startCleaning() 23| S&38l% cleaningActive :
3 artCleaning_Twice_lsldempoten S gt ass

stopCleaning() 28| S=ali= F2A| gl

, , Pass
cleaningActive?} false@lx| &2l

UT-08 StopCleaning_Twice_lsldempotent

_ _ owerUp() 2& A| cleaningActive= 43}
UT-09 PowerUp_DoesNotActivateCleaning EIII GH—F;(|)§+0§| g Pass
s = -

owerUp() £ powerDown() & A
UT-10 PowerDown_AfterPowerUp_ClearsBoostActive P p-() TP _ 0 | Pass
boostActive?| false@!X| &9l



Unit Testing CLIHandlerTest.cop

TestNum TestName TestDescription Pass/Fail
UT-01 DisplaylncludesRVCPrefix £ Zof| "[RVC]" HFAZ} Z& ==X &2l Pass
UT-02 DisplaylncludesGivenMessage =5 Zatof| MEst HA[X] LI 0| Zglk|=X] &2l Pass
UT-03 DisplayExactFormatUC1 UC1 AlLIE2|2: T3 ON = &3 4]0 Fefshx| g0l Pass
UT-04 DisplayExactFormatUC8 UC8 AlLIZ|2: FA&t B= A| &5 gA0| HetstX| &l Pass
UT-05 DisplayEmptyMessageStillHasPrefix Hl EXtE e A0 = "[RVC] " A FAZ &&= &l Pass
UT-06 DisplayCalledTwiceOutputsBothLines ii?liai(l)% S5 5 SHE W T AR S5 %S Pass
UT-07 DisplaySpecialCharacters ELEXL Z8HE HAIX| = 02 &35 =X| 2l Pass
UT-08 ErrDisplaylncludesErrorPrefix 0f[2] £ A1l "[ERROR]" B SAZt Z&x|=X]| &0l Pass
UT-09 ErrDisplayMotorError MOTOR_ERROR &5 ¥4|0| J=lotX| &0l Pass
UT-10 ErrDisplaySensorError SENSOR_ERROR £3 g4|0| H=lstx| &0l Pass
UT-11 ErrDisplayCleanerError CLEANER_ERROR £& 34|0| Z&t5tX| &0l Pass
UT-12 ErrDisplayUnknownError UNKNOWN_ERROR =& ¥4|0| Fststx| =0l Pass

UT-13 ErrDisplayNoneError NONE E}2! o2 H4& SHE|=X] &2l (Negative) Pass



TestNum

UT-01

UT-02

UT-03

UT-04

UT-05

UT-06

UT-07

UT-08

UT-09

UT-10

UT-11

UT-12

Unit Testing

TestName

ConstructWithNullDoesNotCrash

ConstructWithStubDoesNotCrash

ErrorWithNullNotifiableDoesNotCrash

ErrorWithNullDoesNotCallNotify

ErrorCallsNotifyOnStub

ErrorPassesMotorErrorType

ErrorPassesSensorErrorType

ErrorPassesCleanerErrorType

ErrorDefaultTypelsUnknown

ErrorCalledOnceNotifyCalledOnce

ErrorCalledMultipleTimesNotifyCalledMultipleTimes

ErrorUpdatesLastErrorTypeOnRepeatCall

TestDescription

nullptr HZ Al MAIX17} 012 SHo] FA 5
xt5HeA| gl

Stub FIZt Al AR} olle] 20| HAH S5
Shex| ghol

notifiableO| nullptr& M error() E& Al 32
2iA| §10] QHHSIHA| X 2|=|=X] &l

notifiableO| nullptr i notifyError7t &
E&(X| S=X| &2l

error() €& Al Stub?| notifyErrorZt 44|
2 SEL|E=X] &l
error() = A| MOTOR_ERROR E}{0| &

h5tA MEEI=XA &l

error() & Al SENSOR_ERROR E}2!0|
HESHH MER=X] &l

error() & A| CLEANER_ERROR E}2{0]
HEstA MY El=X| &l

CIXt ¢10| error() E& Al 7|23t
UNKNOWN_ERRORZ} HEE|=X| &2l

error() 12| €& A| notifyError &2ts| 1
3| SE&|=A| 2ol

error() 28| & Al notifyErrorz 23| &
El=X| &l

error() 25 =5 A| OFX|9} 0f|2 EfRI=2
AAE|=X] &l

ErrorHandlerTest.cpp

Pass/Fail

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass



Un|t TESting ErrorinfoTest.cpp

TestNum TestName TestDescription Pass/Fail

UT-01 DefaultConstructorSetsNone CIXI 10| M Al Z7|24f0] NONEQ!IX| =l Pass

UT-02 ConstructWithMotorError MOTOR_ERRORZ M Al sliE Er0| KA E|=X| 2+l Pass

UT-03 ConstructWithSensorError SENSOR_ERRORZE A A| sl{Et EfQI0| MEE|=X] =@l Pass

UT-04 ConstructWithCleanerError CLEANER_ERRORZ MM A| siE EtRI0| XM E[=X] 2O Pass

UT-05 ConstructWithUnknownError UNKNOWN_ERRORZ M Al al{Et EfRI0| XA =X| &2l Pass
etError()7t X|’¥st EfQICt Biatst CHE EfQiaf LHE| =X =

UT-06 GetErrorReturnsExactTypeMotor gl ! B B T Pass
etError()E 02 # =55l S2et AUS Betst=Al &2l (Hs

UT-07 GetErrorisldempotent J 0 = == ( Pass

c)

UT-08 TwolnstancesArelndependent ME CIE EIUCZ MY E & QIARATL ZEIXQIX| &0l Pass



Un|t TESting CleanerTest.cpp

TestNum TestName TestDescription Pass/Fail

: . . startCleaning() % Al cleaningActiveZ}
UT-01 StartCleaning_ActivatesCleaning _ 9\ d Pass
true@IX| &2l (UC2)

_ owerUp() &= Al boostActiveZ| true@!X|
UT-02 PowerUp_ActivatesBoost E’ P == Pass
&l (UC7)

: : startCleaning 210| stopCleaning() £& Al 3
UT-03 StopCleaning_WithoutStart_ShouldNotCrash AHA|7} SLABE| SHX| EHol Pass

stopCleaning() £ * cleaningActive”
UT-04 StopCleaning_AfterStart_ClearsCleaningActive . ) 90 N < f Pass
false@lX| &tol

, . stopCleaning() & Al boostActive®= |
UT-05 StopCleaning_AlsoClearsBoostActive ) Pass
: - siR|E|=X| &ol (UC7)

- powerUp 810| powerDown() E& A| 32HA|
UT-06 PowerDown_WithoutPowerUp_ShouldNotCrash Jb SLASHR] QHoX| &0l Pacs

. , startCleaning() 28| &3l < cleaningActive
UT-07 StartCleaning_Twice_lsldempotent I} OX|E[=X| &0l Pass

stopCleaning() 28| S&3ll= 32HA| @i
UT-08 StopCleaning_Twice_Isldempotent _ Pass
P 9 - P cleaningActiveZ} false@lX| 20l

UT-09 PowerUp DoesNotActivateCleani powerUp() EZ Al cleaningActive= #4435} 5
- owerUp_DoesNotActivateCleaning £IX| Qo] ol ass

owerUp() & powerDown() & A
UT-10 PowerDown_AfterPowerUp_ClearsBoostActive > p‘( ) =P Y | Pass
boostActiveZ} falseQlIX| &l



TestNum

UT-01

UT-02

UT-03

UT-04

Unit Testing

TestName
Constructor_DefaultlsDetectedFalse
RequestStatus_ReturnsCurrentState
RequestStatus_DoesNotModifyState

GetlsDetected_ReturnsCurrentState

TestDescription
MM ZlS jsDetected 7|=2740| false@lX| &0l
requestStatus()7 X HE{E Btetst=X| 2ol
requestStatus() E= = HEN7| HEE[X] t=X] =l

£
getisDetected()7t x| 2E{E Bietst=X| 20l

Sensor Test.cpp

Pass/Fail
Pass
Pass
Pass

Pass



Unit Testing

UC1: powerOn()
TestNum TestName
UT-01 UC1_PowerOn_ExactOutputFormat

UT-02

UT-03

uT-04

UC1_PowerOn_MotorHardwareNotCalled

UC1_PowerOn_CleanerHardwareNotCalled

UC1_PowerOn_NoErrorOutput

UC2: performCleaning()

TestNum

UT-05

UT-06

uT-07

TestName

UC2_PerformCleaning_StartsCleaningAndMovesForward

UC?2_PerformCleaning_DoesNotimmediatelyStopMotor

UC2_PerformCleaning_DoesNotimmediatelyStopCleaning

TestDescription

powerOn() &3 ¥4]0| "[RVC] A|AH] Z=H| 2t
ZN\n"2IX| &2l

powerOn() A| motor StEH0{7} SEE|X| %=X| &

2l

powerOn() Al cleaner SIEH 7t EE&|X| Z=X|
&0l

powerOn() A| 0i[2] £240| LdstX| t=X| &2l

TestDescription

performCleaning() £ Al

startCleaningt moveForward?Z}
SEE[E=X| =l

performCleaning() £ Al
stopMoving0| ZA| SS&|X| 2=
x| &l

performCleaning() £ Al
stopCleaning0| ZA| E&&|X| ¢4

L
=X &l

RVCOrchestratorTest.cpp

Pass/Fail

Pass
Pass

Pass

Pass

Pass/Fail

Pass

Pass

Pass



UC3: detectObstacle()
TestNum TestName
UT-08 UC3_DetectObstacle_LeftFree_StopsAndTurnsLeft

Unit Testing

TestDescription
2% |0 US
7t B SE&|=X| 2l

21% 0r3]. O 2% H|0| Y2

RVCOrchestratorTest.cpp

Pass/Fail

stopCleaning-stopMoving-turnLeft  Pass

UT-09 UC3_DetectObstacle_LeftBlocked_TurnsRightNotLeft turnRightJ’I' SEE|1 turnLefte= O Pass
UE BE AU E ] backward?t S =

UT-10 UC3_DetectObstacle_BothBlocked_BackwardOnlyNoTurn 5|7 turn SEE|X| Qx| &l Pass
, detectObstacle() £& Al display &

UT-11 UC3_DetectObstacle_ProducesNoDisplayOutput 210] Q= X| &1l Pass

UCA4: turnLeft()

TestNum TestName TestDescription Pass/Fail

UT-12 UC4_TurnLeft_CallsMotorTurnLeft turnLeft() £& A| motor.turnLeft’7} E&E&|=X| 0! Pass

UT-13 UC4_TurnLeft_DoesNotCallTurnRight turnLeft() & Al turnRights SS&|X| Z=X| &l Pass

UT-14 UC4_TurnLeft_DoesNotCallBackward turnLeft() £= Al backwarde EE&|X| Z=X| &0l Pass

UT-15 UC4_TurnLeft_DoesNotCallStopMoving  turnLeft() £& A| stopMoving2 S&&|X| Z=X| &9l  Pass



Un|t TESting RVCOrchestrator Test.cpp

UCS5: turnRight()
TestNum TestName TestDescription Pass/Fail
, _ turnRight() & Al motor.turnRight?t E&&|=X| &
UT-16 UC5_TurnRight_CallsMotorTurnRight ol ght() == 2 = Pass
uT-17 UC5_TurnRight_DoesNotCallTurnLeft turnRight() & A| turnLefte SEE|X| Z=X| &0l Pass
UT-18 UC5_TurnRight_DoesNotCallBackward turnRight() & Al backward= S&&|X| ZF=X| &2l  Pass
, , turnRight() & A| stopMoving2 SE&|X| $=X| &
UT-19 UC5_TurnRight_DoesNotCallStopMoving . ght() == P J = - Pass
UC7: performBoostCleaning()
TestNum TestName TestDescription Pass/Fail
NORMAL 2EH0f| A
UT-25 UC7_PerformBoostCleaning_NormalState_CallsPowerUp  performBoostCleaning() £= Al Pass
powerUp0| S&&|=X| &2l
performBoostCleaning() & Al
UT-26 UC7_PerformBoostCleaning_DoesNotCallStopCleaning stopCleaning0| S&&|X| 22=X| &  Pass

2l

UT-27 UC7 PerformBoostCleanina DoesNotMoveMot performBoostCleaning() S Al 5
_PerformBoostCleaning_DoesNotMoveMotor otor 10| EAISHX| atx| 3ol ass



Un|t TESting RVCOrchestrator Test.cpp

UCG6: backwardAndTurn()

TestNum TestName TestDescription Pass/Fail

2% vl U= ol
backward-turnLeft =

UT-20 UC6_BackwardAndTurn_LeftFree_BackwardThenTurnLeft . Pass
AN EZE SZE|1 callCount

7} 201%] Bl

UT-21 UC6_BackwardAndTurn_LeftBlocked_CallsBackwardThenTurnRight . Pass
backward-turnRight7}

SEE=X| el

OFZ D O+ S

backwardft k|1
turn2 0| =0IX| =0l

(fail-safe)

UT-22 UC6_BackwardAndTurn_BothBlocked_OnlyBackwardCalled Pass

backwardAndTurn() =

UT-23 UC6_BackwardAndTurn_CleanerNotCalled Z A| cleaner?} &% Pass
X| =X 2ol

backwardAndTurn() =

UT-24 UC6_BackwardAndTurn_ProducesNoDisplayOutput = Al display 20| 21 Pass
=X &l



Unit Testing

TestDescription

powerOff() 2 &4|0| "[RVC] A|AE!l =

UCS8: powerOff()
TestNum TestName
UT-28 UC8_PowerOff_ExactOutputFormat

UT-29 UC8_PowerOff_CallsStopMoving x| &0l

UT-30 UCB8_PowerOff_CallsStopCleaning x| Bhol

UT-31 UC8_PowerOff_DoesNotCallStartCleaning x| &0l
UC9: notifyError()

TestNum TestName

UT-32 UC9_NotifyError_MotorError_ExactOutput

UT-33 UC9_NotifyError_CallsStopMoving

UT-34 UC9_NotifyError_CallsStopCleaning

UT-35 UC9_NotifyError_OutputDoesNotContainRVCPrefix

UT-36 UC9_NotifyError_DoesNotCallStartCleaning

=..\n"QIX| 2l

powerOff() & A| motor.stopMoving0| S&E|=

powerOff() £& Al cleaner.stopCleaningC| S&&|

powerOff() & Al startCleaning2 S&&[X| 2=

TestDescription

MOTOR_ERROR HE Al &3 gAlo| "
[ERROR] MOTOR_ERROR\n"Q!X| &0l

notifyError() £= Al motor.stopMoving
0| Z&&[=X| =l

notifyError() £ Al
cleaner.stopCleaning0| S&&|=X| &2l

notifyError() £0f| "[RVC]" HFAZt &=
et=| X k=X 2ol

notifyError() €& A| startCleaning2 &
E&|X| =X &l

RVCOrchestratorTest.cpp

Pass/Fail

Pass
Pass
Pass

Pass

Pass/Fail

Pass
Pass
Pass
Pass

Pass



Unit Testing

1. Test Case 2

(1) &&l, Higq 2= (UCT/UC8/UC9) (4) Ul/Handler £
- & 2971 Test Case - & 17JH Test Case
- XJ[al, =, Hid &2 =2t - =& IO (|2 HIMIK] 2t
(2) EA B 2 (UC2/UCT S) (5) AIAE! Sgt (RVCOrchestrator)
- &5 52JH Test Case - = 36JH Test Case
- XJ|et =, Hidd A2l =gt - UCEE Orchestrator 228 &3

(3) Ol=&0H= 2 (UC3~6)
- & 790 HAE AHI0IA

- HFSE Tzt Mg 2HK], 0|= 242 Tat

oo o OO A4




Unit Testing

2. Driver / Stub / Spy &S
(1) Stub (ex. StubCleaner)

#pragma once
#include "hardware/ICleaner.h"

class CleanerControllerStubTest : public ::testing::Test {
protected:
class StubCleaner : public ICleaner { StubCleaner stub;

public: .
bool startCleaningCalled = false; CleanerController ctrli&stubj;

bool stopCleaningCalled = false;

bool powerUpCalled = false; void SetUp() override { stub.reset(); }
int callCount = 0;

void startCleaning() override { startCleaningCalled = true; ++callCount; }
void stopCleaning() override { stopCleaningCalled = true; ++callCount; }

el TEST_F(CleanerControllerStubTest, RequestStartCleaningCallsHardware) {

oid powerDown() override {} :
void powerDown() override { ctrl.requestStartCleaning();

ikl Sreca) A EXPECT_TRUE(stub.startCleaningCalled);

startCleaningCalled = stopCleaningCalled = powerUpCalled = false;
callCount = 0;




Unit Testing

2. Driver / Stub / Spy &=&
(2) Driver (ex. RVCOrchestratorTest)

class RVCOrchestratorTest : public ::testing::Test { void SetUp() override {
protected: stubMotor.reset();

CLIHandler cliHandler; stubCleaner.reset();

auto f = std::make_unique<StubSensor>();
StubMotor stubMotor; auto 1 = std::make_unique<StubSensor>();
StubCleaner stubCleaner; auto r = std::make_unique<StubSensor>();
StubSensorx frontSensor; frontSensor = f.get();
StubSensorx leftSensor; leftSensor l.get();

StubSensorx rightSensor; rightSensor = r.get(); |
movCtrl = std::make_unique<MovementPolicyController>(

std::move(f), std::move(l), std::move(r));
MotorController motorCtrl{&stubMotor};

CleanerController cleanerCtrl{&stubCleaner}; orchestrator = std::make_unique<RVCOrchestrator>(

std::unique_ptr<MovementPolicyController> movCtrl; cliHandler,

RVCPowerController powerCtrl; &powerCtri,

CleaningPolicyController cleaningPolicyCtrl; &motorCtri, TEST_F(RVCOrchestratorTest, UC1_PowerOn_ExactOutputFormat) {

&cleanerCtrl,
movCtrl.get(),
&cleaningPolicyCtrl

orchestrator->power0On();
EXPECT_EQ(output(), "[RVC] A|AR Z=H| 2t=21\n");

std::unique_ptr<RVCOrchestrator> orchestrator;

std::ostringstream captured; originalBuf = std::cout.rdbuf(captured.rdbuf());
std::streambufx originalBuf{};




Unit Testing

2. Driver / Stub / Spy &=&
(3) Spy (ex. SpyCleaner)

class SpyCleaner : public Cleaner {
public:
bool cleaningActive{false};
bool boostActive{false};

void startCleaning() override {
cleaningActive = true;

Cleaner: :startCleaning(); TEST(CleanerTest, PowerUp_ActivatesBoost) {
! SpyCleaner c;

void stopCleaning() override {
cleaningActive = false; c.powerlUp(

) ;
FERENIGE = VEG] EXPECT TRUE(c.boostActive);

Cleaner::stopCleaning();

}

void powerUp() override {
boostActive = true;
Cleaner: :powerUp();

}

void powerDown() override {
boostActive = false;
Cleaner: :powerDown();




Unit Testing

3. HAE &2 53
(M HIAE &=

ZH| Unit Test 213JH = 213JH Pass => Pass Ratio 100%

(2) T= HHIZIXI (main.cppXI2l)




Unit Testing

4. Unit Test EAi2t (GitHub Wiki)

Home i% Pullrequests 1 &> Agents () Actions [f] Projects [ Wiki () Security and quality |~ Insights @ Settings

Edit | New page “uhpitolkottom Unit Testing by Class — Controller Package

Z2|Z edited this page 1 hour ago - 3 revisions

heeyongKim edited this page 2 days ago - 4 revisions
EHAE mtY: RVCPowerControllerTest.cpp - Pages @

ZHx ﬁh EH:II- E =] E— IE Find a page or section...
RSN LR Team? ik 24 Bo[X ooerar | L0

TestNum TestName TestDescription
UT-01 InitialStatelsinactive MM E|% isActive?| false(H| &) QIX| &2l Pass ~ Home

initialize() £& ¥ isActive?} trueZ HEE|=X]| £0l P ~ Unit Testing by Class — Controller ...
ass
(Lc1) BAE Tjg);

RVCPowerControllerTest.cpp

uT-02 InitializeActivatesSystem

e . , . initialize()E 23| 214 E&3 T active HEf7t RX|E .
InitializeCalled TwiceRemainsActive i $10 0% h i B2 E dig):
=X gel CleanerControllerTest.cpp

oo : E|-AE m}3l:
o . shutdown % initialize() X{E%& Al active MEi2 =
InitializeAfterShutdownReactivates St 0 MotorControllerTest.cpp —
Fst=x| el SD04: Turn Left

- - - ; : HAE m:
initialize() % shutdown() £& Al isActive?| false MotorControllerTest.cpp —

2 FEE|=X| &9l (UCs, UCY) SDO5: Turn Right

e e _ s o EHAE T3
initialize() 10| shutdown() £2Z8l|i= 32| 20| MotorControllerTest.cpp —

inactive 4E}E SX|5=X| &ol SDO06: Backward
E|AE mp:

2 23| S SEHT ive AEf7} £ .
+ Add a custom footer ShutdownCalled TwiceRemainsinactive i?:]tfi‘r;gr" 28] &3l inactive &E7t MovementPolicyControllerTest
= 21 .cpp

e ene s E|-AE m}jQl:
UC1 - UC8 &M initialize > shutdown A| AE] CleaningPolicyControllerTest.c
7t HI2| HEE|=X| 2ol PP

~ Pages (5
e e N E|AE OtY: CleanerTest.cpp
. initialize - shutdown AIO|E2S BtEsli < Of AfO|2
MultipleOnOffCycles o2 sz of Atol2

OFCH &E7} &Bx] &l

ShutdownDeactivatesSystem

ShutdownWithoutlInitializeRemainsinactive

InitializeThenShutdownCycleUC1ToUC8

Find a page or section... -~ Unit Testing by Class — Handler Pa...

» Home E’“ﬁE _I._I.}'g.__l: clleanercant rolle rTest a cpp + Add a custom sidebar

Unit Testing by Class — Controller Package TestNum TestName TestDescription Pass/Fail Clone this wiki locally
Unit Testing by Class — Handler Package

Unit Testing by Class — HardwarePackage

Unit Testing by Class — RVCOrchestratorTest.cpp




Unit Testing

5. Discord Webhook 2iS= Soll CI/CD Z1IE A2 28 SE=E S7

CICD &l (&

z Cppcheck 24 Z3}: 00P-konkuk/CICD-Team7 - 13/merge
*Errors: 0

* Warnings: 0

« Style issues: 0

 Performance issues: O

* Total: 62

@, Clang-Tidy &4 A3} 00P-konkuk/CICD-Team7 - 13/merge

*Errors: O

* Warnings: O

* Total: O

. S /HAE 43E: 00P-konkuk/CICD-Team7 - 13/merge

m HHE|X] 2| E: https://app.codecov.io/gh/OOP-konkuk/CICD-Team7

Codecov

Code coverage done right. ‘P
Hosted coverage report highly integrated with GitHub, Bitbucket
and GitLab. Awesome pull request comments to enhance your

QA.

. SonarCloud &4 2t=: 00P-konkuk/CICD-Team7 -13/merge




System Test

Flow 1: Power Lifecycle (UC1- UCS8)

TestNum TestName TestDescription Type
MR 7410 NH FH| 2hE > SE HA|X[7t SAUIE SHE| .
ST-01 PressOn_ThenOff_MessagesInOrder _x| ol Positive
ST-02 PressOn_ThenOff_MotorlsStopped MRS 1™ DE{7} STOPPED MEN7t E[=X| &l Positive
ST-03 PressOn_ThenOff_Cleanerlsidle MRS 1M HAT|7t IDLE 2E7} E[=X] &0l Positive
ST-04 PressOn_Only_MotorRemainsStoped HI0t HMH DE{7F STOPPED AEHE {X|5t=X| &9l Negative
ST-05 PressOn_Only_CleanerRemainslidle Helot 7™ HAT|7t IDLE REE {X|5t=X| &2l Negative
ST-06 PressOn_DoesNotOutputError HES A i of2] HA|IX|7} S-H K] Z=X| 22l Negative
HeIE He AR BE{7 FORWARD MEf7t E|X| &= :
ST-07 PressOn_MotorDoesNotMoveForward x| &fol Negative
RS He ATe =2 HAT(71 BOOST 2E7} E[X] @i=X] :
ST-08 PressOn_CleanerDoesNotEnterBoost st0] Negative
ST-09 PressOff_WithoutPressOn_NoCrash pressOn §10| pressOffE S&al= AcHA|7t gl=X]| &l Negative

ST-10 PressOff_DoesNotOutputError He Z= Al ol HA|X|7F SHE|X| =X =0 Negative



TestNum

ST-01

ST-02

ST-03

ST-04

ST-05

ST-06

ST-07

ST-08

ST-09

ST-10

System Test

Flow 2: Cleaning Session (UC2)

TestName

Cleaning_CleanerEntersNormalMode

Cleaning_MotorEntersForwardState

Cleaning_ThenPressOff_BothHardwareStopped

Cleaning_MotorlsNotStopped

Cleaning_CleanerlsNotldle

Cleaning_CleanerDoesNotEnterBoost

Cleaning_MotorDoesNotTurnLeft

Cleaning_MotorDoesNotTurnRight

Cleaning_MotorDoesNotMoveBackward

Cleaning_DoesNotOutputError

TestDescription

HA AE Al HAT[7H NORMAL ZEE St

%4 A%t Al 2E{7} FORWARD AJEf2 Zigts)
=% 2ol

4 T MRS 11H ZE| STOPPED-HA7
IDLE &El7} =|=X| =2

02

4 = DE{7} STOPPED AE}7} OF-IX| &I

= HA7|7} IDLE 2E7} OpAX| &l

b

3

rirri
0.
L

4
Al

AlEH A| HA7|7F BOOST BEJ} &|X|

O

—_

*i

o)

o

Jok g
e b

to

—

a1
o >

J

Z= DE{7} BACKWARD AEf7} E|X| =X

ok g2
e p

& AIEF A ofl2] HIAIX| 7} SR E|X] gE=X

Job o
o ox

= DE{7} TURN_LEFT AEf7} E|X| Z=X]

& 2E7t TURN_RIGHT &EH7} =|X| &=

Type

Positive

Positive

Positive

Negative

Negative

Negative

Negative

Negative

Negative

Negative



TestNum

ST-01

ST-02

ST-03

ST-04

ST-05

ST-06

ST-07

System Test

Flow 3: Obstacle Avoidance (UC3)

TestName

EnvLeftFree_MotorEntersTurnLeftState

EnvRightFree_MotorEntersTurnRightState

EnvBothBlocked_ MotorEntersBackwardState

Cleaning_ThenObstacle_CleanerBecomesidle

Obstacle_ThenResumeCleaning_MotorReturnsForward

EnvLeftFree_MotorDoesNotTurnRight

EnvLeftFree_MotorDoesNotMoveBackward

TestDescription

ro

o= giz E0M FollE X

Al BE{7} TURN_LEFT ME|7} E|=X]|

g M

|
!

foh

J

Q=Z0ot A2l HH0||A EoHE ZHK| Al
BE7} TURN_RIGHT ME{7} &|=X| &

ol
—

kol OFs| SHA0|A ZOoiZE K| Al &2
E{7 BACKWARD #E{j7} &|=X| &2l

c:::IA = ;(|-0H'= JI'I| A' 5&3’3&_7'7} IDLE
DCZ Mets|=X| &0l

o2 3|u| = ME A A| 2E{T}
FORWARD AEH2 S5H=X| &2l

1% A2l FAH|A FO=E ZX| A| 2E
7t TURN_RIGHT AENZ} E|X| %=X
&0l

212 Azl oM HoliE 2K A| 2E
7} BACKWARD AE{7} E|X| Q=X &t

ol
—

Type

Positive

Positive

Positive

Positive

Negative

Negative

Negative



ST-08

ST-09

ST-10

ST-11

ST-12

System Test

EnvRightFree_MotorDoesNotTurnLeft

EnvRightFree_MotorDoesNotMoveBackward

EnvBothBlocked_MotorDoesNotTurnLeft

EnvBothBlocked_MotorDoesNotTurnRight

Obstacle_CleanerDoesNotEnterBoost

QEZO HEI SHHN A EOHZE ZX| A
ZE{7} TURN_LEFT AEH7} £|X| Qb=
X| &l

QEZat o2l SO0 OIS ZX| Al
P E7} BACKWARD AE{7} E|X| 2=
x| &fol

sk ors| StA0f| A 2E{7}
TURN_LEFT ME{7} E|X| Z=X| 22l

ek aisl stFol|lM 27t
TURN_RIGHT &E{7} =|X| 2=X] =2l

o= X Al H27|7F BOOST ZE=
TS| X| gF=X] =l

Negative

Negative

Negative

Negative

Negative



TestNum

ST-01

ST-02

ST-03

ST-04

ST-05

ST-06

ST-07

System Test

Flow 4: Backward And Turn (UCG6)

TestName

EnvLeftFree_MotorFinalStateTurnLeft

EnvRightFree_MotorFinalStateTurnRight

AfterObstacle_BackwardAndTurn_MotorMovesBackward

EnvBothBlocked_MotorStaysBackward_NoTurn

BackwardAndTurn_CleanerModeUnchanged

EnvLeftFree_MotorDoesNotTurnRight_AfterBackward

EnvRightFree_MotorDoesNotTurnLeft_AfterBackward

TestDescription

1% H2l EHH0A
backwardAndTurn & 2E{7}
TURN_LEFT MEf7} E|=X| &0l

QEZON F2| FHH0|A
backwardAndTurn £ 2E{7}
TURN_RIGHT AEf7} & =X] =2l

ZOHE ZX| & backwardAndTurn
Al 2E{7} BACKWARD AENE AHZ|
=X| &l

QrelSE Orsl SHZ0f| A
backwardAndTurn £ 3|A g10]
BACKWARD AEHQIX] =0l

backwardAndTurn2 47| REE
HZASHK| =X &l

215 gl 2tF0A
backwardAndTurn & 2E{7}
TURN_RIGHTZ =|X| 2t=X| &l

QEZD el SFol[N
backwardAndTurn & 2E{7}
TURN_LEFTZ} E|X| &=X| &0l

Type

Positive

Positive

Positive

Negative

Negative

Negative

Negative



ST-08

ST-09

System Test

BackwardAndTurn_CleanerDoesNotEnterBoost

BackwardAndTurn_CleanerDoesNotStartCleaning

backwardAndTurn S5 A| EA7|7}
BOOST BE7} E|X| =X| &0l

backwardAndTurn &5 A| HA7|7}
NORMAL &A DEZ MSHE|X| =

x| &ol

Negative

Negative



System Test

Flow 5: Boost Cleaning (UC7)

TestNum

ST-01

ST-02

ST-03

ST-04

ST-05

ST-06

ST-07

ST-08

ST-09

TestName

Boost_CleanerEntersBoostMode

Cleaning_ThenBoost_CleanerUpgradesToBoost

Boost_ThenPressOff _CleanerReturnsToldle

Boost_CleanerDoesNotBecomeldle

Boost_MotorDoesNotMoveForward

Boost_MotorDoesNotMoveBackward

Boost_MotorDoesNotTurnLeft

Boost_MotorDoesNotTurnRight

Boost_DoesNotOutputError

TestDescription

HAE HA QF A

gzl =X| el

7|7t BOOST ZEE ©

NORMAL HA & HAE QX A| HA7|7}
BOOST BE& ¢ 13|0|=E|=X| &9l

HAE ¥4 $ MQIS N HA7|7} IDLE 22

HAE AL HAJ|ZE IDLER MESHK| L=X|
=148

BAE F4 2F Al 2E{7F TURN_RIGHT &El
7t EIX| gFEX| Eel

HAE M4 QF Al 02 HAIX7H E2EIX| Qs
x| gfel

Type

Positive

Positive

Positive

Negative

Negative

Negative

Negative

Negative

Negative



System Test

Flow 6: Error Handling (UC9)

TestNum

ST-01

ST-02

ST-03

ST-04

ST-05

ST-06

ST-08

TestName

Error_MotorEntersStoppedState

Cleaning_ThenError_CleanerSafeStop

Error_ThenPressOff _HardwareRemainsinSafeState

Error_CleanerDoesNotResumeCleaning

Error_MotorDoesNotMoveForward

Error_CleanerDoesNotEnterBoost

Error_OutputDoesNotContainRVCPrefix

TestDescription

QE HIM A| RE{7} STOPPED AME{Z Z&t
E|=X| =kl

HA S QF WA A| §4A7|7} IDLE BEE
ObX HX|SH=X] &l

02 & NS NH DE(Q} A7} OFF A
EHS QXISH=X| &0l

92 ual 5 HA7|7} NORMAL ZE7} E[X|
op=x| &fol

ofl2{ £ H|A[X[of| [RVC] HFAZH Z&=[X]
H=X| &l

Type

Positive

Positive

Positive

Negative

Negative

Negative

Negative



TestNum

ST-01

ST-02

ST-03

ST-04

ST-05

ST-06

ST-07

ST-08

ST-09

System Test

Flow 7: Complete Sessions (H&| UC £8)

TestName

UC1_Avoid_UCB8_FinalSafeState

UC2_BackwardAvoid_UC2_MotorReturnsForward

UC1_Boost_UC8_FinalSafeState

UC9_ThenUCB8_SafeShutdownMessageDisplayed

UC2_Obstacle_UC8_Cleanerlsidle

UC1_UC8_NoErrorOutput

UC9_MotorDoesNotResumeAfterError

UC8_CleanerDoesNotAutoRestart

UC2_UC3_MotorNotForwardAfterObstacle

TestDescription

UC1->UC3->UCS8: M2l 77| >XoiE 3|I]
(ZH8|®)>F 2 117| & STOPPED/IDLE AtEf

INET

UC2->UC6->UC2: HA->FT 31| >xHF
Al 2E{7} FORWARDZ £7|5t=X]| &l

UC1->UC7->UC8: T #H7|>RAE P4
%@ 17| & STOPPED/IDLE 4EHQIX|

ol
ol

&}

UC9->UCS: 2F &/l & TE 17| Al

[ERROR]-Z=& H|AIX|7} 2T E3E|=X| &l

UC2->UC3->UCS8: EA->Z0E X »>F g
17| & HA7|7} IDLE AELQIX| &0l

=

UC1->UC2->UCS8: d& SE0lA of[2] TjA|
X7t 25E[X| =X] =2l

=

UCQ O|= B MAIZ gi0] 27t S22
FORWARD AEH7} E|X| ZS=X| &2l

UC8 0|F HAZ|7} At52 2 THA|RtE|X| 9t
IDLES |X[st=X] &l

UC2->UC3: E4 & HollE 24X & RE{7}
FORWARD AE}7} | X| Z=X] &0l

Type

Positive

Positive

Positive

Negative

Negative

Negative

Negative

Negative

Negative



System Test

R

1. Pass Ratio = 66/66 (100%)
2. Positive Test Case (22JH)
3. Negative Test Case (44JH)

4. Neagtive Test Case Ratio = 44/66 (66.77%)

Elow Test Case Positive Negative Elow Test Case Positive Negative
== Test Test == Test Test
Flow1. Power Lifecycle 10 3 7 Flow5. Boost Cleaning = 3 6
FlowZ2. Cleaning Session 10 3 7 Flow6. Error Handling 7 3 4
Flow3. Obstacle Avoidance 12 4 8 Flow/. Complete Session = 3 6
Flow4. Backward And Turn 9 3 6 =g 66 22 44




System Test

(1) AI=2I0IE 1513

#Pragma once int runAll(const std::string& xmlOutputPath = "") {
#include <chrono> int passed = @, failed = 0;

#include <fstream>
#include <functional> for (auto& reg : registrations_)

, . TestR 1t result;
#include <iostream= * ESU. N .
result.suiteName reg.suite;

#include <sstream> result.testName = reg.name;
#include <string> current_ &result;
#include <vector>
auto t@ = std::chrono::steady_clock::now();
try {
_struct TestResult { reg.fn();
std::string suiteName; } catch (const std::exception& ex) {
Std::string testName; recordFailure(std: :string ("EXCEPTION: ") + ex.what()
} catch (...) {
recordFailure("UNKNOWN EXCEPTION");

bool passed{true};
std::string failMessage; }

double elapsedMs{0.0}; auto t1 = std::chrono::steady_clock: :now();
}s result.elapsedMs =
std::chrono::duration<double, std::milli>{(t1 - t@).count();
current_ = nullptr;
class TestRunner {
public: if (result.passed) {
struct Registration { std::cout << "[PASS] " << reg.suite << "::" << reg.name << "\n";
++passed;
} else {
std::cout << "[FAIL] " << reg.suite << "::" << reg.name
std::function<void()> fn; << "\n " << result.failMessage << "\n";
++failed;

std::string suite;
std::string EEH

}

. ) results_.push_back(std::move(result));
static TestRunner& instance() {

static TestRunner inst;

return inst; std::cout << "\n=== System Test Results ===\n"
<< "Passed: " << passed << "\n"
<< "Failed: " << failed << "\n"
<< "Total : " << (passed + failed) << "\n";
void registerTest(const std::string& suite,
const std::string& name, if (!'xmlOutputPath.empty())

std::function<void()> fn) { writeJUnit (xmlOutputPath, failed);

registrations_.push_back({suite, name, std::move(fn)}); return (failed > @) 7 1 : 0




private:

TestRunner() = default;
std::vector<Registration> registrations_;
std::vector<TestResult> results_;
TestResult* current_{nullptr};

static std::string xmlEscape(const std::string& s) {
std::string out;
for (char c : s)
switch (c) {
case '<': "&lt:": break;
case '>' "&gt;"; break;
case '&': “"&amp;"; break;
case '"': "&quot;"; break;
default: C;

return out;

System Test

(1 AIEdI0IH &3

void writelUnit(const std::string& path, int totalFailed) {
std::ofstream f(path);
if (!'f) return;

double totalMs = 0.0;
for (auto& r : results_) totalMs += r.elapsedMs;

"<?xml version=\"1.0\" encoding=\"UTF-B\"7>\n"
"<testsuites tests=\""" << results_.size()

" " failures=\"" << totalFailed

"W time=\" << (totalMs / 1000.0) << "\"=\n":

std::string cur;
for (auto& r : results_)
if (r.suiteName != cur) {
if (lcur.empty()) f =< " </testsuite>\n";
cur = r.suiteName;
int sf = @8, st = @; double sm = 0.0;
for (auto& s : results_) {
if (s.suiteName != cur) continue:
++st; sm += s.elapsedMs;
if (!s.passed) ++sf;
" <testsuite name=\"" << xmlEscape(cur)
"\" tests=\"" << st
"\" failures=\"" << sf
" time=\"" << (sm / 1000.8) << "\">\n";
}
f e ™ <testcase name=\"" << xmlEscape(r.testName)
<< "\" classname=\"" << xmlEscape(r.suiteName)
<< "\" time=\"" << (r.elapsedMs / 1000.8) << "\"";
if (r.passed) {
f << "/3>\n"};
} else {
f << "S\n <failure message=\""

<< xmlEscape(r.failMessage) << "\"/>\n </testcase>\n";

if (!cur.empty()) f << " </testsuite>\n";
f << "</testsuites>\n":

#define STEST_FAIL(msg) \
do { \
std::ostringstream _oss_; \
_05s_ << _ FILE_ << ™" << _ LINE__ << " | " =< (msg); \
TestRunner::instance().recordFailure(_oss_.str(}); \
} while (@)

#define STEST_EXPECT_TRUE(expr) \
do { if (!(expr)) STEST_FAIL("Expected TRUE: " #expr); } while (@)

#define STEST_EXPECT_FALSE(expr) \
do { if ((expr)) STEST_FAIL("Expected FALSE: " #expr); } while (@)

#define STEST_EXPECT_EQ(a, b} \
do { \
if (t({a) == (b))) { \
std::ostringstream _oss_; \
_0ss_ << "Expected EQ: " #a " == " #b \
<< " (got " =< (a) == " vs " =< (b) =< ")"; \
STEST_FAIL(_oss_.str()); \
A
} while (@)

#define STEST_EXPECT_CONTAINS(str, sub) \
do { \
if ((str).find(sub) == std::string::npos) \
STEST_FAIL("Expected \"" + std::string(sub) + \
Ii'\l\ll in '\llll + str.. + 1I\IIII]: 1\
} while (@)

#tdefine STEST_EXPECT_NOT_CONTAINS{(str, sub) \
do { \
if ((str).find(sub) != std::string::npos) \
STEST_FAIL("Did MOT expect \"" + std::string(sub) + %\
"\'odn \"" 4+ (str) + "\""); A\
} while (@)

// — Registration macro
#idefine STEST_REGISTER(suite, name, fn) \
namespace { \
const bool _sreg_##suite## ##name = []{ \
TestRunner::instance().registerTest (#suite, #name, fn); \
return true; \

s\

I/ Place exactly once at the bottom of the test .cpp file
#define STEST_MAIN() \
int main(int argc, charx argv) { \
std::string xmlPath; %\
for (int i = 1; i < argc; ++i) { \
std::string alargv[i]); \
if (a.rfind("-——xml=", @) == @) xmlPath = a.substri(6); \
FA
return TestRunner::instance().runAll{xmlPath); \
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heeedragon@heeyongkim—MacBookAir CICD-Team7? % ./buildfoop_system_test ——xml=build/system_test_results.xml

[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PasSS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PaSS]
[PASS]
[PASS]
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——

Flowl_PowerLifecycle:
Flowl_PowerLifecycl
Flowl_PowerLifecycle
Flowl_PowerLifecycl
Flowl_PowerLifecycl
Flowl_PowerLifecycl
Flowl_PowerLifecycl
Flowl_PowerLifecycl
Flowl_PowerLifecycl
Flowl_PowerLifecycl

Flow2_CleaningSession:
Flow2_CleaningSession:
Flow2_CleaningSession:
Flow2_CleaningSession:
Flow2_CleaningSession:
Flow2_CleaningSession:
Flow2_CleaningSession:
Flow2_CleaningSession:
Flow2_CleaningSession:

Flow2_CleaningSession

:PressOn_ThenOff_MessagesInOrder
PressOn_ThenOff_MotorIsStopped
PressOn_ThenOff_CleanerIsIdle
PressOn_Only_MotorRemainsStoped
PressOn_Only_CleanerRemainsIdle
PressOn_MotorDoesNotMoveForward
PressOn_CleanerDoesNotEnterBoost
PressOn_DoesNotOutputError
PressOff_DoesNotOutputError
PressOff_WithoutPressOn_NoCrash
:Cleaning_CleanerEntersNormalMode
:Cleaning_MotorEntersForwardState
:Cleaning_ThenPressOff_BothHardwareStopped
:Cleaning_MotorIsNotStopped
:Cleaning_CleanerIsNotIdle
:Cleaning_CleanerDoesNotEnterBoost
:Cleaning_MotorDoesNotTurnLeft
:Cleaning_MotorDoesNotTurnRight
:Cleaning_MotorDoesNotMoveBackward
::Cleaning_DoesNotOutputError

Flow3_ObstacleAvoidance
Flow3_ObstacleAvoidance

Flow3_ObstacleAvoidance:
Flow3_ObstacleAvoidance:

Flow3_ObstacleAvoidance
Flow3_ObstacleAvoidance
Flow3_ObstacleAvoidance

Flow3_ObstacleAvoidance:
Flow3_ObstacleAvoidance:

Flow3_ObstacleAvoidance
Flow3_ObstacleAvoidance

Flow3_ObstacleAvoidance:

EnvileftFree_MotorEntersTurnLeftState
EnvRightFree_MotorEntersTurnRightState
:EnvBothBlocked_MotorEntersBackwardState
iCleaning_ThenObstacle_CleanerBecomesIdle
Obstacle_ThenResumeCleaning_MotorReturnsForward
EnvieftFree_MotorDoesNotTurnRight
EnvileftFree_MotorDoesNotMoveBackward
:EnvRightFree_MotorDoesNotTurnLeft
:EnvRightFree_MotorDoesNotMoveBackward
EnvBothBlocked_MotorDoesNotTurnLeft
EnvBothBlocked_MotorDoesNotTurnRight
Obstacle_CleanerDoesNotEnterBoost

Flowé_BackwardAndTurn

Flowé_BackwardAndTurn:
Flowé_BackwardAndTurn:
Flowé_BackwardAndTurn:
Flowé_BackwardAndTurn:
Flowé_BackwardAndTurn:
Flowé_BackwardAndTurn:
Flowé_BackwardAndTurn:
Flowé_BackwardAndTurn:

Flowb_BoostCleaning: :
Flowb_BoostCleaning
Flows_BoostCleaning
Flowb_BoostCleaning
Flowb_BoostCleaning
Flow5_BoostCleaning
Flowb_BoostCleaning
Flowb_BoostCleaning
Flows_BoostCleaning:
Flowé_ErrorHandling
Flowé_ErrorHandling
Flowé_ErrorHandling
Flowé_ErrorHandling
Flowé_ErrorHandling:
Flowé_ErrorHandling
Flowé_ErrorHandling
Flow7_CompleteSessio

Flow7_CompleteSession:
Flow7_CompleteSession:
Flow7_CompleteSession:
Flow7_CompleteSession:
Flow7_CompleteSession:
Flow7_CompleteSession:
Flow7_CompleteSession:
Flow7_CompleteSession:

=== System Test Results ===
Passed: &6
Failed: @

Total :

66

tiEnvLeftFree_MotorFinalStateTurnLeft
:EnvRightFree_MotorFinalStateTurnRight
:AfterObstacle_BackwardAndTurn_MotorMovesBackward
:EnvBothBlocked_MotorStaysBackward_NoTurn
:BackwardAndTurn_CleanerModeUnchanged
:EnvLeftFree_MotorDoesNotTurnRight_AfterBackward
:EnvRightFree_MotorDoesNotTurnLeft_AfterBackward
:BackwardAndTurn_CleanerDoesNotEnterBoost
:BackwardAndTurn_CleanerDoesNotStartCleaning
Boost_CleanerEntersBoostMode
leaning_ThenBoost_CleanerUpgradesToBoost
oost_ThenPressOff_CleanerReturnsToldle
oost_CleanerDoesNotBecomeIdle
oost_MotorDoesNotMoveForward

:Boost_MotorDoesNotMoveBackward

post_MotorDoesNotTurnLeft
oost_MotorDoesNotTurnRight

:Boost_DoesNotOutputError

rror_MotorEntersStoppedState
leaning_ThenError_CleanerSafeStop
rror_ThenPressOff_HardwareRemainsInSafeState
rror_CleanerDoesNotResumeCleaning

tError_CleanerDoesNotEnterBoost

rror_MotorDoesNotMoveForward
rror_OutputDoesNotContainRVCPrefix
:UC1_Avoid_UCB_FinalSafeState
:UC2_BackwardAvoid_UC2_MotorReturnsForward
:UC1_Boost_UCB_FinalSafeState
:UC9_ThenUC8_SafeShutdownMessageDisplayed
:UC2_Obstacle_UCB_CleanerIsIdle
:UC1_UCB_NoErrorOutput
:UCY9_MotorDoesNotResumeAfterError
:UCB_CleanerDoesNotAutoRestart
:UCZ2_UC3_MotorNotForwardAfterObstacle
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build-test

succeeded 7 minutes ago in 1m 9s

Q Search logs

Set up job

Build llshidur/action-discord@master

Checkout

Install dependencies

Configure CMake

Build

Run Tests (Unit + System)

» Run cd build && ctest —-output-on-failure

Test project /home/runner/work/CICD-Team7/CICD-Team7/build
Start 1: oop_test

1/2 Test #1: oop_test Passed 0.31 sec
Start 2: oop_system_test

2/2 Test #2: oop_system_test Passed 0.00 sec

100% tests passed, @ tests failed out of 2

Total Test time (real) = 0.31 sec




Static Code Analysis

(1) Clang-Tidy, Cppcheck

B Cppcheck 24 A1} 00P-konkuk/CICD-Team? - main

*Errors: 0
* Warnings: O
- Style issues: 3

« Performance issues: 2

* Total: 37

@ Clang-Tidy 24 Z3}: 00P-konkuk/CICD-Team? - main

*Errors: 0

* Warnings: O

* Total: O

¥ L= /B AE /HY
. SonarCloud &

.|

a4

ela:

OO0P-konkuk/CICD-Team7 - main
O0OP-konkuk/CICD-Team7 - main

o000 B cppcheck-report.txt

include/controller/CleaningPolicyController.h:14:15: style: inconclusive: Technically the member
function 'CleaningPolicyController::checkingState' can be const. [functionConst]
StateType checkingState();

src/controller/CleaningPolicyController.cpp:9:37: note: Technically the member function
'CleaningPolicyController::checkingState' can be const.
StateType CleaningPolicyController::checkingState() {

include/controller/CleaningPolicyController.h:14:15: note: Technically the member function
'CleaningPolicyController::checkingState' can be const.
StateType checkingState();

include/handler/CLIHandler.h:10:10: performance: inconclusive: Technically the member function
'CLIHandler::display' can be static (but you may consider moving to unnamed namespace).
[functionStatic]

void display(const std::string& message);

src/handler/CLIHandler.cpp:6:18: note: Technically the member function 'CLIHandler::display' can
be static (but you may consider moving to unnamed namespace).
void CLIHandler::display(const std::string& message) {

include/handler/CLIHandler.h:10:16: note: Technically the member function "'CLIHandler::display’
can be static (but you may consider moving to unnamed namespace).
void display(const std::string& message);

include/handler/CLIHandler.h:13:10: performance: inconclusive: Technically the member function
'CLIHandler::errDisplay' can be static (but you may consider moving to unnamed namespace).
[functionStatic]

void errDisplay(const ErrorInfo& error);




Static Code Analysis

(2) SonarCloud

0O0P-konkuk [/ CICD-Team7 [ Overview

Overview

No tags * 292 Lines of Code (D -« Last analysis 19 minutes ago

Project health dashboard

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

Quality Gate Status Open Issues Duplications
Overall code - Status: Open Overall code

Failed 0.0%

1 condition failed 15
— No change vs last 30 days

Security snapshot

Security Rating Security Issues A Open Security Issues by Severity

Coverage
Overall code

65.6%

A +65.6% vs last 30 days

Overall code Overall code - Software quality: Secu... Overall code - Software guality: Security - Slice by: Severity

0 No data available to display

— No change | vs last 30 days
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