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Use-Case Number & Name
UC-01 A= &4 A|0f
=

UC-02 At5 4

UC-03 Fo{E ZX|

=

UC-04 2= &g RIS

UC-05 TX| ZX| = Lot F4

Xl 2| sH{of sHH Z+ MIA O|HIE = 100ms O] LK

HOF ©FCt

HA > BX))s= HXEH2E A E| = 0{0f Btr}
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UseCase Dlagram - Tx?%jgﬁ K01 Use Case 7t

- Actor : User, Cleaner, Motor =7}, SensorS Obstacle Sensor2f Dust Sensor, Rear Sensor= A =2}

e e e e e e e s e e e e e G e e e e e e S s e e o G s e G e e e e e e e s e G e e e s e e s s e o e o ey

Cleaner

ser .
< ACTOr=
Obstacle Sensor
RS B 4+
<=aAClors=
Cleaner
<= ACIOr=
Dust Sensor
2ol &g x|
<=AClors=
Motor
: AlLE OHE| &= E <= ACIOr=
i e = Rear Sensor
i HA| Z4E 25 3
i < ACTOr=
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UseCase Detail

A LB O] ArE AT O et Af
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UC-01 &S &4 N|o]

Use Case 1. Xts &4 H|0f
Actors User, Motor, Cleaner
Description AABRIO| AFEXTS] HHO| ) Ats HA WS H[oetTt

Stakeholders and Interests:
- AFEXE HE Qldd 5 ZA| Xts AT AR 7 |E |5}
- RVC N[0 AZEQ|0: Rt A2 HHZ =ASHH OFH MO = X5 HA BEZ HO|5Of StCt,

Preconditions (Al'x'l 4 '|) Postconditions (Al-o X?—l)
1.A|AE M0 AN QUL 1. A\|AEIO| Xt HA DEZ M=
2.RVCZ CH7| M E EE= XI5 H A A|ALO| 715t AE|O|LC}. 2 HA ASHS oISt | Hlo| 2T} SHA
3.X|FHQIAIAH @ 7 It QL= EFO|CE 3.0|Z HA =8 Ol MA] 7|8t EXES
4ANERIALS A A BEE A8Y = Us JEO|G




UC-01 &S &4 N|o]

Description | AIAEI0] AFRXLS] B210f wiat S &4 42 ®ojsict|  Extensions (0| 2]/CHF A|LIE[ 2).
3a. AIAS0| KIS A A|XH E7HS Alefol AL

Main Success Scenario (7| & A& A|LIE| 2): 3al. NLEE S 34 AH 235 AT,
1. AN X7 KFE HA A|ZH HE S oladsiT} 3a2. A|AEIZ2 oIX) AR o~ Q= MEIE FXISHCY.
2. A|AEIS AR XIO| 2122 A AISIT, 3a3. UC-012 S =3t}

3. NAEIS 1T XS &4 AIRHO| 753 Alefelx] stelsich
4. N|AHIS XIE HA DS S AEE XSS} 2a. AFBAF (1590| REoH| B2 87

5. A ARS M 23 Alxhe FH|S gttt 2a1. A ZRE SiE ©HS FARH,
6. A|AEIS XI5 HAE A|ZHSIC} 2a2. AARI2 TH7| HENE RXISIC.




Use Case

2. Ats HA

Actors Obstacle Sensor, Dust Sensor, Motor, Cleaner

Description | A|AEIO[ MIA &1

= QM AZISHHAM X

AX{O2 HAZ 3B},

Stakeholders and Interests:

- AF2X| HIEO| RSO0 2 HAE|7|E IS}
- RVC [0 AZEQ|0: HO=2 I[olHA E2HOE HA FL2 FHHol7|E Aot}

Preconditions (A} Z=Z1):
1.RVC7} B4 &= &EHO|C}

2 MIA7} A AL Atefo|t
3.UC-010]| 2|5l Xts HATF A[ZHE]

EHO|LCt

Postconditions (AfS = Z1):
1.RVC7I 8& FE= K[SHOZ FH{ et HEHO|C}
2. 4A Lot greko| =™ E AEHCE



Extensions (0| 2| /CHQF Al LIE]| 2):
3a. T8 ZollE &X| (UC-03)

Description

Main Success Scenario (7| & ‘85 A|LIE|2): 3a.1 MY MIM7E HOHES ZXIBHC
1AIARI0| A 7|53t =3 MEfS X 7|5ttt 3a.2 A|AEIO| 5 = [0 2 Jets TR
2 A AR0| MZISHEIA HIEt HAS 23siC) 3a.3 AIARO| CHA| HZI6HH HAS TIHSICH > 3E42 S0t
MM F7IHOE H, BE, R, HX| MEIS AIAH0| M)
4 A AEIO| EHOHS Q1SS SfolstT A4 XXl HAS S3siCt 3b. T2 25 Foi= g4l (UC-04)
5 A|AEIO| 2~4CHAH|E HIESHH XHE HAE K&} 3b.1 M z=, 2= HA 25F HOES L XIS}
3b.2 A|AEIO| SXISI] Z7HS StEISIC
3b.3 A|AEI0| EfE Jisot Bisto 2 M3t S MEISICE > 3EHA| 2 Sofd

3c. HX[ ZX| (UC-05)

— —
3c.2 A[ARIO| HA ZEE =0I0;

3c.3 28 At = Heff S ZEE STt > 3HAZ =0

5a. AFEXEEa SX| EF
5a.1 AFEAE E4a SX| EF= LHEIL
5a.2 A|A”I0| HA MES SA SHSI > &



UC-03 ZolE ZX

Use Case 3. ZolilE Xl
Actors Obstacle Sensor, Motor, Cleaner
- Mak 2 2 MM S otLf O|MO| ZollE= & XIoIH 0] Use CaseZf A|REICE,
Description |- RVCE= 84S HE11 HOiZ0| gls Weko = Mot}
- diok Mot 2 HAGHH MEIsH
Stakeholders and Interests:
- AFEXAE HA & HOlE2f s=0FK| &1 CHESHA| 2|I|5H |2 & Tk
- RVC M| AT EL|0]: MM HZ 7[8I0 2 HA|ZIC Z AOf=E2 A KXot AT 9|I| S2f= ~ASHOF ST
- AAH 2FH M 5= X[ 3 HEHS SA|0f ERSHOF STt
Preconditions (AFE Z=): Postconditions (A2 Z=Z):
1. A A0 XtE HaA =3 SO}, 1. H0i=0| 2|I|=IC},
2.0bstacle Sensor?t B&™O= S5t QLY. 2.RVCE= MEZ2 dfsko 2 M3ts}0] 0|58 X|&TIC

3.RVC7} O0|= S0IC}. BAAEIR HA Al HE



)
A
M
<
~
O
(7))
©
@,
O
(7))
20
@) ._LQW.
gl 10
o K-
X M
nd Q]
Ol 300
Ofl TO
S |
KO 33
© o o
<0 il %o
@ .rm_UH K-
T KO R-
{0 H [=)
Ko KF o
= ol <1
= 0
=l M K
o_| M._ ._o_|
_- R0 @l
x._, 1] &
10 S 0
k4 o T0
| | |
-
O
e
o
O
(7))
)
)

Extensions (0| 2] /CH 2t A|LtE| 2):

Main Success Scenario (7| = ‘835 A|LIE| 2):
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Use Case 4. ROt S o B=
Actors Obstacle Sensor, Rear Sensor, Motor, Cleaner
- Met xp @ MA| 25 EollE2 ZX|oHH 0| Use Case?} A|&RHEILCE
5 - - RVC= 2 %lstC
escription | SX & 5 L O HIBES FBKSIC
- usF Fet S MBS}

Stakeholders and Interests:
- AF2XE RVCIL ol M| ME AAZE EFESIH X

o
- RVC H|0] 2T Ef0f: Y, X=, F0| 2 & U

2= K& & At
L)
=

M == 90| AT EEotV|E JHelht

Preconditions (A} Z=):
1.RVCZ} Tl 7=t BE20| 2| X|eh AEHO|C} 1.RVC7} 2%l = 8ol 2Ho|A |
2.5 = Obastacle Sensor?} 0= ZX|ot AEHO|LC} 2.UC-02 Ats HA o= =4

[

Postconditions (A}E Z=Z1):
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Extensions (0| 2| /CH 2F Al L}2]| 2):

Main Success Scenario (/|
et zF, 2F HA 5 HOjES
2 A AEIO| CleanerE Ha11
3.A|AEIO| Obstacle SensorE £56

Ef= 7St ghek=E 2ol
A ANAHIO| MotorE £}
5.A|AEI0| MotorE £56}

o|l- HO

S K| =
ML—- OT

T L—- T

Ol 2 25 5
3a.1 A|AHIO| £TI2 XIS 2SI}
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Use Case

5. HX| &X| = Lot "

Actors

Dust sensor, Cleaner

Description

— _
= ZOIC},

= U AlZH SOt RX[BICE,
=
—

- MIA7} HfES| HX|E ZHX|SHH 0| Use Case?} A|ZHEICE,
-RVC=HA L
- SO A 2k

- 28 A[ZO] XL "4 2

e

Stakeholders and Interests:

AEX}: HX| 7}

RVC H|O-

OFo
Lo —

7 o 7}

XA Haolv|E Hetht

AT EL0f: HX| X

NELxd52 =

Preconditions (A}
JC-02 Xt HA
Dust sensor/f
Dust sensor/f

1.

2.
3.

Postconditions (A}

{HS¢F &0

2.A|AHIO| &2l HA

1.28 Al



UC-05 HX| Z%]

Description

- M7t HEES| HA

-RVC= 8L ZEE =

- SOIRI HA U

=
—
- 8 A[ZHO] X|LtH

Main Success Scenario (7| &=

0x
Okl
o >
i
L]
fo

1.Dust sensor/t HX|E ZX|5t0] A|AEIQ| AT

2.A|AHIO| Cleanerd

BA|AHIO| ZUotE A ZEE AUH AIZH S0

4.2 AJZt0] X|LFEH A|ARI0| 22y
5. AIARI0] A HA 2T R 25}

—
AlEa ZES =0|5 BTl

Lt
= SF|otC}.
Extensions (0| 2] /CH 2t A LIE| 2):
3a. 34 & HollE 44X
3a.1 UC-03 EE= UC-047t E2|AHEICT
otC 3a.2 MO{= 2|I| .= E& 2t = HAE MoNeCt

3b. AA = X7t LUK == L
3b.1 HA QK| A|ZHS %7|3}81T0 CHA| 712

m
Ok
A

3c. 4%t & & AEAVE 8 SX = Uel= 82
3CAAMEA E4 SX| EF= U2
3C.2AA”0| A=t oS FA| ST







CI/CD Pipeline

IDE

.

l

v

Code Repo

a3 )

C)

LGitHubJ

Push WebHook

——————————

Monitoring

~ Success / Failure

r‘

Report
@ -

Deploy(EC2) o3
(" ) Q

Cl/CD(EC2)

ge

Y
A
[ ]

Jenkins

A CMake

@%%

=3

googletest

=5

clang-tidy

sonarcloud &>

Static Analysis

» Gemini

-

D,




Test Result

Start Checkout
W

Tests 5

DEEAE

Package

(root)

Configure

o

Build

Test Clang-Tidy Cppcheck Publish Static... Coverage SonarQube Analysis Archive Quality Gate
o o o o v o o '
All tests are passing!
Nice one! All 5 tests are passing.
2 HHE
0 0
- Google Test= 0|8 tI2| HIAES XAIsL 2 Aot 2410 Chet ofH

Gemini Summary Deplay
' '
v 5 (*) Took O ms
Passed &
5 5

o{l

FPost Actions

©

Al

0 ms

Ernd



Static Analysis

@jl%l t sonarcloud <4
clang- t| dy

N\
;Static Analysis )
- AnY FMS 286 IEQ| 1 71578, ‘85 =8|, 2EFE O|+E MZstHA ™A
‘ clang tidy - JHE SEAIO| A HEZ Eelsta £=H sty | £0} 17Cf =8 2 des ¢
' N y
\
' - N
\
| Gy
\
\
' - A 8¢ 7tsd0| =2 EXIE | XN HaXHOo £ BHX|gf
" - clang-tidy®} CHE 7HAL24 BEE 2 MEsiM B4 4 s HS wetkl
\ \_ J
\
\
\ 4 )

\ sonarcloud ¢ N ADE HojM MO X|ofM FE AmS TR M E CHO| 2 E3 12| 3t
\ — e
=2 /IOl EQ A EE 2 B X[ 7|& t2|et X0 Jtsd




Static Analysis Results

Start

Checkout
W

Configure Build Test Clang-Tidy Cppcheck Publish Static... Coverage SonarQube Analysis Archive Quality Gate Gemini Summary Deplay
v v v v v ' v, o ' ' v v
Clang-Tidy Warnings
Congratulations History
\ < >
No issues have been reported 837 %18 39 §30 431 32 833 #34 #35
- Clang-Tidy Z1t 3HH
o —
-HE0OZE Y| 032 ZE S5 =4 =7 2
Cppcheck Warnings
Congratulations History
\ < >
Mo issues have been reported ul? !EIEI Il-'EI i3ll} #Eil \1_;I.1r lilil l:;-t #55
- Cppcheck Z1} $tH
- Clang-Tidy2t CHE #HEO 2 FE HARSIH F4 24 £21 = E2F F2id

FPost Actions

©

End



Publish Static Analysis / Coverage Results

Start Checkout Configure Build Test Clang-Tidy Cppcheck Publish Static... Coverage SonarQube Analysis Archive Quality Gate Gemini Summary Deplay Post Actions End

W W W W W w v o' o' w' ' ' ' @

GCC Code Coverage Report

Directory: ./
Date: 2026-03-18 12:51:04
Clang-Tidy: No warnings o Coverage: low: = 0% medium: = 75.0% high: =2 90.0%
Exec Total Coverage
Lines: 48 49 98.0%

g Functions: 21 21 100.0%

* No issues for 14 builds, i.e. since build: #22

Cppcheck: No warnings 0 Branches: 34 114 29.8%

 No issues for 17 builds, i.e. since build: #19 List of functions

File Lines Functions Branches
src/RobotVacuum.cpp  eosssssss—= 952% 20/21100.0%6/6 625%5/8
tests/test_robot vacuum.cpp e 100.0% 28 / 28 100.0% 15/ 15 27.4% 29 / 106

Generated by: GCOVR (Version 7.0)

- Publish Static Analysis THA0|Al= Clang-Tidy<2} - Coverage CHOIAE EJAET} A A 0| OfL H9|2 Alsgi
Cppcheck Z2tE Jenkins UI0l| S¢ls HOIE X| Ex5H

- 0|2 E&l| ttx3| HIAEZF E1} K| OofL|2t, HIAET ZE A

o — NI-! 1
SO 0FF 7| =X 2 gH =l 7ts




SonarQube Analysis Results

Start Checkout Configure Build Test Clang-Tidy Cppcheck Publish Static... Coverage SonarQube Analysis Archive Quality Gate Gemini Summary Deplay Post Actions End
W W W W ' o ' W ' ' " ' » @
Overview

Private + Mo tags + 53 Lines of Code (O - Last analysis 2 hours ago

Project health dashboard _ SonarQu be 7E:|J—_,_|_ §|_|:|I_;|
See your project's branch health at a glance by exploring trends and risk breakdowns.
i Xl S -
- 52 AO|ELQ} CHA|E E =0l It

Quality Gate Status Open Issues Overall code Duplications Overall code Coverage Overall code
0.0% 86.2%
W, Passed 2 . 0 . 0
All conditions passed
— No change (last 30 days) — No change (last 30 days)
Security snapshot .
Security Rating Overall code Security Issues Overall code Security Issues by Severity Overall code

0

A Mo data available to display

— No change (last 30 days)



Jenkins Total Job Dashboard

Start Checkout Configure Build Test Clang-Tidy Cppcheck Publish Static... Coverage SonarQube Analysis Archive Quality Gate Gemini Summary Deplay Post Actions End
v vy vy v v v v W W ' W W W @
@ Jenkins robot-vacuum-build a @. ®
B status (¥) robot-vacuum-build @ M U U
<> Ch
e Last Successful Artifacts EHAE ) gl

[> X2wc B clang-tidy.txt A1MNB & view ~@~ Passed - Skipped —g§ Failed

B coverage.html 336 KB @ view
@ 4 B coverage.xml 317 KB @ view
-a- Pipeline A B cepcheck.txt 0B & view N N . .

B copcheckaxml 1328 § view - oifd 2 H2 robot-vacuum-build job2| H
" SonarQube @ otest-results.xml 147 KiB @ view

= S XL OO0 —
£ Stages SonarQube Quality Gate #27 #28 #29 #30 31 432 ¥#33 #34 ¥35 x-” AoI-EH = P I-T'_O-” EO:I T — 9 _II: I:H A| E—
& Rename Robot-Vacuum-Cleaner Aggregated Analysis Hgsults
-~ Cppcheck —g@g— Clang-Tidy
A\ clang-Tidy warnings server-side processing: m 1 e
_ X3 M Arti AE Al 83t AA

A\ Cppcheck Warnings ""l L- OO ArtlfaCtS, E-”—— EJ’l- OI_:IQ—OI-, O 1

7V 22 HAE g3} (Wnf7t flgudh

i HM AQLXQ| K| EE ZEL SHS S
Pi nt
@ Pipeline syntax Int-EE] [y EJ—l- _I_Ol, -'—l - =2— = ol_l- 9—|'D|_:|O'”A_| %!-
I:I oittub Hooktog ) . 0w 2 - + * + + + + Ol_é_l- A Olg
s Last build, (#35),28 min & 927 28 #29 #30 31 32 #33 #34 ¥35 L-= T AAO

Last stable build, (#35),28 min &

Builds > = Last successful build, (#35),28 min &
« Last failed build, (#32),6 hr 49 min &
Q. Filter ! ¢ Last unsuccessful build, (#32),6 hr 49 min &
» Last completed build, (#35),28 min &
Today
() #35 2% 12:50 & v

clang-tidy=0, cppcheckierrar=0,
warning=0, style=0, performance=0,
portability=0), sonar=0K

() #34 2 6:37 & v

clang-tidy=0, cppcheck{erraor=0,
warning=0, style=0, performance=0,
portability=0), sonar=0K

) #33 23633 @ v



ankins Build Details Dashboar

Start Checkout Configure Build Test Clang-Tidy Cppcheck Publish Static... Coverage SonarQube Analysis Archive Quality Gate Gemini Summary Deplay Post Actions End
W W W W ' W' W ' w ' ' ' W @

@ Jenkins robot-vacuum-build ~  #35

Status (V) #35(2026.3.18. 2% 12:50:27) & U8+
</> Changes Y . -
clang-tidy=0, cppcheck{error=0, warning=0, style=0, performance=0, portability=0), sonar=0K
P-] Console Output
YUEE 0|0 x|
(4 Edit Build Information @ @ clang-tidy.txt ANB & view -(I)-H |-_—|' §|-D:| o E I‘I Hi — #350_” I:H_é_l' AI’A‘” - —,l_ §_|‘
® coverage.html 3.36 KiB @& view o -l 1O =— - O EJ"
I Delete build '#35'
@ coverage.xm| 317KiB & view |:|:|
] Polling Log B® cppcheck.txt 0B @@ view —
- B cppcheck.xml 1328 & view
@ Timings B gtest-resultsxml  1.47KiB & view
4 Git Build Data o
N ) Started by GitHub push b jun-choi "'HL__ |:|||:O-” -|A I i
Her NSOy S i sl - off & HEOlM MAEl Artifacts, GitHub push
ests
: : Al - 2 (= 2
A ciang-Tidy Warnings OB 718t B, 2HA[ZH HIAE 21 3™ M 21
: * 9.1 sec waiting; . e
A copcheck Wamings « 1 min 58 sec build duration; % Q_I'Ol OEI' _JIK_ 9}19
* 2 min 8 sec total from scheduled to completion. — = 3
@ See Fingerprints
o _ ., Revision: 6517b2ddblc46cba219ebb12c644479f1efe2e63
% Pipeline Overview O git Repository: https://github.com/OOAD-Team3/Robot-Vacuum-Cleaner.git
C, Restart from Stage * origin/main
&> Replay

Tests (202} RISLICH

*= Pipeline Steps
Clang-Tidy: No warnings @

£ Workspaces
* No issues for 14 builds, i.e. since build: #22

& Previous Build
Cppcheck: No warnings @

* No issues for 17 builds, i.e. since build: #19

The following steps that have been detected may have insecure interpolation of sensitive variables (click here for an explanation):

= P P

» httpRequest: [GEMINI_API_KEY]



Monitoring

Start Checkout Fublish Static...

W w

Configure Build Test

Success Log

Jenkins ) 2% 9:50

Checkout Success

robot-vacuum-build #35
Stage: Checkout
MEl: M3

Configure Success

robot-vacuum-build #35
Stage: Configure

MEl: 42

Build Success

robot-vacuum-build #35
Stage: Build
A M E

Test Success

robot-vacuum-build #35
Stage: Test

AEf. M3

Clang-Tidy
'

Cppcheck
o

o

Coverage SonarQube Analysis Archive Quality Gate Gemini Summary

' ' ' ' ' W @

Gemini Summary

Gemini Summary Success

robot-vacuum-build #34

““markdown
**Jenkins C/C++ BHE 24 4d EZ HO|E Zu} TH*x

o Z2HEQS| & BEAM A= HUHIHCZE '0K' HEHO|X|TH, O] U= EAFTE ETHE|0f
UAELICt. SonarQube ZE HO|EE SaFSLt, clang-tidy?t AFBA ZE 2|2 (non-
user code)OllAd *%x26873712] Z1E WHst = IEES YH[»»5tn UASLICEH. 0l= HH|
FE EEH BHE 7l2|n /A2 7540 i Eon{, FA| ZABID siZsfor & Azst 24
2LICt. cppcheckEe BMEME OH§t BHT LHsHX| Z2MSLICT,

### *xclang-tidy Eifx*

Clang-tidy EIM0| I2H, RobotVacuum.cpp @ test_robot_vacuum.cpp It
= Xe2lsks IPFOM *x26873702] FN7t AH*+E[JSLICH. SHX|T O] BOE =
*%26883717F YA (suppressed)=[USLICH. »+ BEDOMOl= "26873 in non-user

Deploy Post Actions End
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