I

1

202211287 ZEH Q!
202311252 &+

202111368 &0l

202211378 & &






Ji
_>.|'_|

J—|

NN

FR + Use case
= M

—

NFR
Cl/CD



usecase diagram

rvc system

clean
automatically

<<actor>>
obstacle avoid

Sensor. obstacle

<<actor>> boost
dust cleaning
sensor power
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0
ol

| Start Cleaning '

<<Actor>>

Hier <<Actor>>

Avoid Obstacle Motor

<<Actor>>
Obstacle Sensor

Adjust Cleaning Act
<<Actor>>

Power
Cleaner
<<Actor>>
Dust Sensor
Stop Cleaning



Use case

1. Start Cleaning

Use Case

User. Motor, Cleaner

Actors

Description :
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Use case

2. Avoid Obstacle

Use Case

2

Obstacle Sensor, Motor, Cleaner

Actors

Description :
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Use case

3 UseCase : 3. Adjust Cleaning Power
Actors : Dust Sensor, Cleaner
Description :
-8 ASHAAANITHKE ZKIoHH Ol FAHOIAIEAIAE.

-ANAE2 AN E2E Al s EEEE =0 & & 2(Boost)E = .
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Use case

4. Stop Cleaning

Use Case

A

User, Motor, Cleaner

Actors

Description :
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I T

Start Process 1. Start Cleaning Evident

R2.1 Go Straight Forward . Start Cleaning Hidden
R3.1 Detect obstacle . Avoid Obstacle Hidden

R3.2.1.1 Turn Left . Avoid Obstacle Hidden

R3.2.1.2 Turn Right . Avoid Obstacle Hidden

R3.2.2 Move Backward . Avoid Obstacle Hidden
R4.1 Power Up Cleaning . Boost Cleaning Power Hidden

R5.1 Stop Process . Stop Cleaning Evident




R1.1
Start Process

R2.2

Go Straight Forward

R4.1
Power Up Cleaning

R5.1
Stop Process

THO| T MEfof|q HES AHEALZL
L2238 FTICH HRAO0| HX|H FHX| HEY
Z obstacle {59} dust IEE ZHX| st
C}.

Qofl O 20| YO T HHBHEA
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HTISHAM dust A7t true B cleaner
7} 3= powerupO| £|11, powerup &
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R3.1
Detect Obstacle

R3.2.1.1
Turn Left

R3.2.1.2
Turn Right

R3.2.2
Move Backward
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PR1. HIS A|ZH 2 100ms 0|52 otC
PR2. &f &l AM FI| 10ms EPOIE 70***_'9_*&

OR1. H|O] &
OR2. AHE H|0f
OR3. &1 0{ X<t
OR4. Cl MH Cl MH 2 Github Action2 AF2stC}

OR5. HHAE X153} Google test2 HAEZE XtS2} otC}

OR6. 85 IE &4 A AL 4 T2 SonarCloud, Cppcheck, Clang-tidyE A




. 2 E2]d (Reliability)

‘2 (Accuracy)
OHEd (Stability)
R SON R (Maintainability)

.2 (Extensibility)

. ZFAIE (Visibility)

HAE 80| (Testability)
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Cl/CD &&

7HHP

TER: &4 2

(Planning & Development)

2FAE "ol

Google Docs#
U QARG |
D2MEO| AIZ chi2,
DE |5 QPSR
71¥ LI8& Google
DocsOilA 2A{Stotn
efpuct Visual Studio 7|t
Ic Y.
HolEl @A w2}
HEX} Visual
Studio(IDE) EA0A
ICE FHSLCH

g8 ICH2E et

25H: AA TC 2|
(Version Control)

3¢ xpS3tE HE
(Cl Server - GitHub Actions)

SiC= cl/CD o}7|ElX 7}0|=

( agtA: N2tst 2 HELOL |
(Output & Feedback)

N
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GitHub HZA=29|
I FA UPR:
TYE IS E GitHubol
Push&|7{L} Pull Request®
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GitHub Actions 7|%12| X}53} WE:
Cl Me{2! GitHub Actions7} E2|HE|0] XHS
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VHM-:. ApEst
(Google Test)

Google Test 0|28t
HAE X538}

Y HAE 939!
Google Test§ AH10{
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AEo2 AFHLCL

T 35 24
(Static Analysis)
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CRIE 3% B4
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GitHub Pages
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Cl - Github Action

GitHub Actions CI |3ESE2 AIS2| SEX

Thol A% Chl
(Jobs & Environment)
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push
(main, develop,
feature/*, Sun)
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pull_request (GitHub Actions Englne 78) .
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1 name: CI

2

3 on:

4 push:

5 branches: [ "main", "develop"”, "feature/%", "Sun", "bug_fix" ]
6 pull_request:

7

8 jobs:

9 build-and-test:

10 runs-on: ubuntu-latest

11

12 steps:

13 - name: Checkout

14 uses: actions/checkout@v4

15 with:

16 fetch-depth: 0 #AUE22C B8 I s|AE2| JMQD|
17

18 - name: Install build & analysis tools

19 run: |
20 sudo apt-get update
21 sudo apt-get install -y build-essential
22 sudo apt-get install -y cmake g++ clang-tidy cppcheck make lcov python3-pygments gcovr
23
24 - name: Configure
25 run: |
26 cmake -S . -B build \
27 ~DENABLE_TESTS=ON \
28 ~DCMAKE_BUILD_TYPE=Debug \
29 -DCMAKE_CXX_FLAGS="--coverage" \

30 ~DCMAKE_EXE_LINKER_FLAGS="--coverage" \
31 ~DCMAKE_C_COMPILER=/usr/bin/gcc \
32 —~DCMAKE_CXX_COMPILER=/usr/bin/g++ \
33 ~DCMAKE_C_COMPILER_LAUNCHER= \
34 ~DCMAKE_CXX_COMPILER_LAUNCHER= \
35 ~DCMAKE_EXPORT_COMPILE_COMMANDS=ON

w
o



AIER &M

2. SEHEBAHAE HHEIA &0 -DEIZHE S&S=I1? (ctest
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SonarCloud

- AAIDEEEHSIEH D, FHUE DE AUS E oD
Al 2+ 3tol= SaaS A 8| A.
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\ Static Analysis

Cppcheck
AN HE St E =S BtHOIHA L2 M E oK
- Warning: & Z LI fIE HE 2K
- Style: 2= & NHot 4, D= AHUE]
- Performance: 8s BIE22 JIsd & Xl
- Portability: 2%@%@ SelmE [l 2 HE
+ SonarCloudSs& 2 2 EE .48 ZUE
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Intentionality | Not clear

unused variable ‘unused' < Tags

unused +
Unused local variables should be removed cpp:S1481
Line affected
s impac Maintainability @ Low L24
Effort
Openv Not assigned v Code S © Minor 5 min
Introduced
59 minutes ago

Where is the issue? Why is this an issue? How can | fix it? Activity Openin IDE

See all issues in this file

class TestScanner {
public:
o | void Check_Status() { // snake_case + non-c
3. modern
| int* ptr = NULL;

4 dabil

int My_Local

if (ptr == NULL) {
std::cout << "Scanning..." << My_Local_Variable << std::endl;

&

| int matno £
TestScanner scanner;
I scanner.Check_Status();
RvcController c;
std: :cout << V « c.next_action(false,false, false, false)
int unused k: ur v le - 'unused' is assigned a value t

unused variable 'unused’

return ©;




Static Analysis

Clang-tidy:
- B == HUtHN EA=S= Sl D& &3t
L s e/BES =24
- Bugprone: =¢2l& 2 & &
- Modernize: XA EE=AH =2
- Readability: @98 R LIS s HH EE= =M
+ SonarCloud S& % 2| ZE: 24 Z 1= SonarCloud=
HSEOIH HAIEE0NAN ZE AN FHUEES

A2 3tol 0 015 2te|



Consistency | Not conventional

Use the "nullptr” literal. > Tags
bad-practice
"nullptr" should be used to denote the null pointer cpp:S4962
Line affected
Software qualities impac! Maintainability @) High L8

Effort
Openv Not d v @ Critical 1min

Introduced
1hour ago

Where is the issue? Why is this an issue? Activity More info Openin IDE

See all issues in this file

int* ptr = NULL;

class TestScanner {
public:
void Check_Status() {
3. modernize-use-n

int* ptr = NULL

—>Use the "nullptr” literal.

Use the "nullptr" literal.

if (ptr == NULL) {
std::cout << "Scanning..." << My_Local _Variable << std::endl;

I3

int main() {
TestScanner scanner;
scanner.Check_Status();
RvcController c;
std::cout << c.next_action(false,false,false,false) <<
int unused = 1; k: un - 'unused' is assigned a value
return ©;




Dynamic Analysis

Gceov:

MM HIE StE S BtYotHA T2 E SHA JEDt
=

Line Coverage: 2 2= 0| &AL A =K| &0l
Function Coverage: H™ &It SE LA =X

=0l

Branch Coverage : ifLI switch& 0l Al true | 0] A 2}
false A O] AJF 282 AHE A=K| 0L,

GitHub Pages & SonarCloud Al 2 &} : Icov% = off
8= HTML 2| &£ E £ GitHub Pages(j|
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OOAD_TeamProj » src » rve_controller.cpp | [0

Coverage 94.4%

#include "rvc_controller.h”
const char* RvcController::next_action(bool front_obstacle,
bool left_obstacle,
bool right_obstacle,

bool dust_detected) const

if (dust_detected) {
return "BOOST_CLEANING";

3

if (front_obstacle && left_obstacle && right_obstacle) {
return "REVERSE_THEN_TURN";

if (front_obstacle) {
return "STOP_AND_AVOID_TURN";
}

return "GO_STRAICH

New code: last 90 days




\ Test automation - Google test

- GoogleTestE A 2H AN IIHAMHAE AH IS
Ot

- HAEDCEIGITCZME 212 GTestE M H H A
- HIAEZE A= 2lA oA CTestlll =
AraS
1. HIAE XS54 2 (GitHub ActionsOll Al XS Al 8H)
2. FetchContentE GTestES 2 0tA DI LB 2 &l 20|
A X X
3.

HANEFIHMEIAEE FIE S22 S=olf A
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Test automation - Google test

C++ TestMate

) GoesStraightWhenNoObstacleNoDust RvcControllerTest < rvc_tests
) BoostCleaningWhenDustDetected RvcControllerTest < rvc_tests

) StopAndAvoidWhenFrontObstacle RvcControllerTest « rvc_tests

) ReverseThenTurnWhenAllSidesBlocked RvcControllerTest < rvc_tests

- VSCodel C++TestMate &= SoHHAEE H & A
2t2|



GitHub C1 Bot (@) <
o

Failure: CI/CD 2| % E: Jungsunmin/OOAD_TeamProj

Z} 4} Seo251

B 2]X] 2]ZE 2015}7]:

Repository

Event - push

5527 static anal

Triggered by
Seo251
LE5Q9F 234

=44} Seas!

Event - push
52b652 static
Triggered by
Seo251
Q237

lysis test

ﬂuiem 2jzE stolol]

neposmxy

nalysis test final

TeamProi/l
Ref
refs/heads/main

Workflow

nmin/O0AD_TeamProj

1

Ref
refs/heads/main

Workflow

Discord Webhook & &
GitHub Actions2| I E2 A MEN(EZ, A TH S)E
ANt 8 SOl Aisst &+
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GitHub pages

Coverage Report
M EHoll M =7

LCOV - code coverage report

Current view: top level

Coverage
Test: coverage.info Lines: 100.0 %
Test Date: 2026-03-18 14:59:48

8
Functions: 100.0 %

1

Directory Line Coverage Function Coverage

. Rate | Total | Hit | Rate | Total |
8 8

Rate
 E— 100.0 % 100.0 % 1 1

Generated by: LCOV version 2.0-1

Cppcheck report - [project name]

(error | [ warning | [ portability | [ performance | style | [information | | [ copcheck | ( clang-tidy | |
File: [ | Filter: ]

Line Id CWE Severity Message
Defect summary

Toggle all
Show # Defect ID
0 total

Statistics
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