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C Controller SW=

MDItE = A &otd £FAZ0| A& oL} 7| =SotH A0 E5HH.

—_—

Preliminary Requirements for RVC SW Controller
« An RVC automatically cleans and mops househoeld surface.
« It goes straight forward while cleaning.
« If its sensors found an obstacle, it stops cleaning, turns aside left or right, and goes forward with cleaning.
« If there are obstacles in both front, left and right, it move backward and turn aside left or right, and goes forward.
« If it detects dust, power up the cleaning for a while.
= We do not consider the detail design and implementation on HW controls.
P ro m pt  We only focus on the automatic cleaning function.
Future or Extended Requirements to Consider
= The RVC will add or change sensors.
= It will be able to circulate one spot for a while.
« It will have to communicate with a mobile app.
« It can do machine learning and inferring for more efficient cleaning.

=,

£ FR(Function Requirement), NFR(Non-function Requirement) 2A £E E 43




OOAD: #5 Vibe Coding

Inception

FR/NFR

SRS

Use Case
(Brief Format)

OO0D

Seqguence Diagram

Class Diagram

Code

Team 9
OOA
Uge—Case Domain Model System Sequence
Diagram Diagram
OOl
Unit Test System Test Static Code Simulator

Analysis




OOAD: #5 Vibe Coding Team 9

Inception
FR



OOAD: #5 Vibe Coding Team 9

FR-MOV : 0| 5 (Movement) £

Fu nCtiOnaI FR-SEN : MlA|(Sensor) £
Req Uirements FR-CLN : ‘2(Cleaning) £

FR-ERR : 22 X2

FR-SIM : A|=2{|0|E{
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FR-MOV- 01

FR-MOV FR-MOV-02

Fu nction al b SIS K| A] O|S2 SA| XIS},
Requirements xxzzas

7| 5 s QX0 FIMBLL

L T =

WSk -2 MIA Z2tof wh2h 2 L.



OOAD: #5 Vibe Coding Team 9

FR-MOV-05
FR-MOV HMut.xt.2 B = HofS0|H XL,

Functional FR-MOV-06
Requirements
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FR-SEN-01
HE o= &%l WM S AHE L.

FR-SEN
FR-SEN-02

Functional 312 SHOHE x| MME AR3HTL
Requirements

FR-SEN-03
S XIS 2X| MM E A23ICE,

FR-SEN-04
UX| ZX| WM S AFELILCE.
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FR-SEN FR-SEN-05

Fu nCtio na I MA| d|o]E{= olf =& AO|20IC} Controllerd ME EICE.
Requirements  =zuu:

M=22 M 79 =71 A 7|1E 2= HF0| £|2-o15]|0{0F SHC}.
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FR-CLN-01
RVCE= 0|F & X|SH2R JAplr)

FR-CLN . FR-CLN-02
HX| 2" 0] kDustThreshold(0.5)& X1}olH HA OIQIE SZA| 7
Functional iy Lo KDuSIThroshold(0.5) 34SHE 2 THHE S 22

Requirements

FR-CLN-03
0te] 37t = FAl 7|2 THel = SHSHCE

FR-CLN-04
o= X S0 B2 A2 STHEX| =Lk
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FR-ERR

Functional
Requirements

FR-ERR-01
MM @57} kErrorThreshold(3)2] O|2t0|™
UANA =22 TESlo] 0| M R & ME|E FX| et}

FR-ERR-02
MM @27} kErrorThreshold(3)&] O| A =& |
A4 LR E TS0 0| 3= SA| FX|SiCt.

FR-ERR-03
LF 7I2E = A IDER SENOo= 2| FC}.
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FR-SIM

Functional
Requirements

FR-SIM-01
HW Q10| il SW AEHS &lalist £ Ql = SimulatorS M| SStC}.

FR-SIM-02
Simulator= 02 -HX|- MM @5 T2 D22l tE= Celsio
2 Folet £~ Q10{0f StL}.

FR-SIM-03

CH=led CLIE Sdll 3E0{2 RVC &S I35l 11 HEliS =l +
O10F StC}.

FR-SIM-04

2} 22 MO|E(tick)2 SEUXHO 2 A3l 7158lof SiCt.

FR-SIM-05
Simulator= O[S AFEH, OFX| 9} 3| M urek, M| 514, HA 24 of= 1}
9] IS ZAAKE 4 L0{0f BHC},
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NFR-PER : 4S(Performance)
NFR-REL : 12| d (Reliability)

NFR-MNT : $X| 24 (Maintainability)

Non-Functional
Requirements

NFR-EXT : %M (Extensibility)

NFR-SAF : 2t (Safety)
NFR-PRT : 0| 2]‘d(Portability)

NFR-TST : EH|AE 7154 (Testability)
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NFR-PER-01

MM ™ 4% = Mo B SN

2 &t A|ZH2 100ms 0|510|0{Of SiL}.
NFR-PER | 2Et AlZH=100ms |

Non-Functional =0
. HX| ZHX| & M4 119 M A 50ms O|LH0[0{o} Biet.
Requirements

| It tHAE = 50ms |

NFR-PER-03
Controller= X2 |2 102] O| A MM E 32 £~ Q10{0F SiC},
| 22 37| =100ms |
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NFR-REL-01
HM 2F 24 A RVCE Qe HEl (ZX]) = FH2tx|0{OF BILC}.

NER-REL | 23 QAR Y > ZA| Hx| |

Non-Functional g\f\?:;;gﬂﬂlﬁé*%-ﬂmol
Requirements

A<= 8A|ZH O &k 29F J1Sollof oir.
| MTBF = 8A|Zt]

NFR-REL-03
ol E x| AmiE2 1% 0]3to]o{of StC},
| 2UXIE <1% |
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NFR-MNT-01
Zt 7|5 RE2 SEUNOR £3. 1M 7t set =2 MA|E|0{of St}

NER-MNT | & ZH ST Low |

- NFR-MNT-02
N O n . Fu n Ct I O n a I AAIZr (kDustThreshold, kErrorThreshold)&
° IE ¥ glo| HE Jtsollof eirt.
Requirements

| “static constexpr™ tH Ho| |

NFR-MNT-03

ClOlo|Z2folof|A| MA 2M Q|dto] 12402tz Y2 H
31 C 7} Alnljsi{Of StC}.

| *WarningsAsErrors: '*'" |
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NFR-EXT-01
NFR-EXT MZ2 4N 98 71 A 7= 2E 8 212

Non-Functional '°F s Fesasssue=st
Requirements

NFR-EXT-02
Simulator0j| |22 Sim X
‘RVCSimulator® H{MOHHA,
| DIP — QIE|HO|AE S FY |
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NFR-SAF-01
NFR-SAF £ urstol ol 20| Yo

NOn-FunctionaI |uc- 057.<_u||_}a|951|¢Eé;-_}
Requirements NFR-SAF-02

HZ & MIMZE (S £3H)2 FAlStD 0| R &= HEHE | XIS
| “retainLastValidState()" |
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NFR-PRT-01
NFR-PRT Controller izl 222 EF HW S350 S

I XAFOIE{H|O|ADHAIE — A HW Mol

1P
L
Ral
2
O
[
Ik
ul

Non-Functional
Requirements

NFR-PRT-02

HW H|0]= F=412tEl QIE{H|0| A S Sol| A2k 7 2ol of SiC.
| *"movementunit_’, *cleaningUnit_",

"*Sensor_" XOIE| AH
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NFR-TST-01
BE s 2AME2 XSt HIAE R HF 7Hs0HOF eiCt.

NFR-TST | UC'H E|AE #|0|A 100% =HA

Non-Functional i, . o semsaa e
Requirements

| Mock(GMock) + Simulator A2 |

NFR-TST-03
Clojo|zzjolof|M BE HAET} XSO 2 MSiE|ojof StC}.
| GitHub Actions “ctest" |
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c\00 _Folders\01_UNIWV\26-1\...

HX F!',.-"'HFH':"”.H ATE HS otp{=

FR2| O|2f =& R AFE NFR2| He| 2

H = FR/NFRO| 7|8H5HH UseCaseE Brief format2 = HO{H.

c:\88 Folders\81 UNIV\26-1\83 OO0AD\DOAD AI\requirements.md

Use Case ( Brief Format)

Prompt

- —

Cc:\08 Folders\81 UNIVY26-1%63 O00AD\OOAD AT\requirements.md

**FR-MOV** : 0|5 (Movement) 2
**FR-SEN** : MM (Sensor) &
**FR-CLN** : &2 (Cleaning) &

**Note:** O|2l| & RFAZ(FR-EXT)2 2 EAM HIOIM H SISt}
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Use Case: Actor X9

RVC System
s BAE o= 2% 87| A|AE(Primary Actor)

Obstacle Sensor
MekxE.2E Foll=E Z2K| HIA (Supporting Actor)

Dust Sensor
HX| ZX| MM (Supporting Actor)

RVC= &t XI= A|AH”IOE
A2HHuman Actor)0| ZIE J7j2l56l= Use Case= =X|6}X| &=L},
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Use Case

Team 9

Functional Requirements

Use-Case Number

Use-Case Name

FR-MOV-1, FR-CLN-01 UC-01 Perform Normal Cleaning
FR-SEN-01, FR-SEN-05 UC-02 Detect Obstacle (Front)
FR-MOV-02, FR-MOV-03, FR-MOV-04 UC-03 Avoid Front Obstacle
FR-SEN-02, FR-SEN-03, FR-SEN-05 UC-04 Detect Obstacle (Left & Right)
FR-MOV-05, FR-MOV-06, FR-MOV-07 UC-05 Avoid All-Direction Obstacle
FR-SEN-04, FR-SEN-05 UC-06 Detect Dust

FR-CLN-02, FR-CLN-03, FR-CLN-04 UcC-07 Boost Cleaning Power

N

NFR-REL-01, NFR-SAF-02

UC-08

Handle Sensor Error
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Use Case

~

Use-Case 1. Perform Normal Cleaning
Actors RVC System
Summary RVCc A% 2 OFF FoliE-HX| O|HIET} §i= B af SEHOI|A] 2 TISHH &2

(SY-2HE)E XNSH2 = 3t}

ﬁﬂ—

Team 9
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Use Case

~

Use-Case 2. Detect Obstacle (Front)
Actors Obstacle Sensor - RVC System
Summary Z% MAMIL =SS ZXIoHH MA| HIOJE{E Controllerl| SA| MEoi0o] &

OiE EXMSE ZEICL

Team 9
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Use Case

-

Use-Case

3. Avoid Front Obstacle

Actors

RVC System

Summary

ot ¥l HEIS MoHote E2E
Ejof| 2t &S =1L

Mut zho| 2 ZHX] A| RVCE 0|2 ™MX|st11
Sl E HIS

Team 9
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Use Case

-

Use-Case 4. Detect Obstacle (Left & Right)

Actors Obstacle Sensor - RVC System

Summary =5 3 2 M7} FoiES AXI5HH sllT Y= = Controllerd]] HESICE.
UC-03 4ldl = ubsk A L= UC-05 TIQ) = michof| g2 EICt,

Team 9
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Use Case

-

Use-Case

5. Avoid All-Direction Obstacle

Actors

RVC System

Summary

o 0|=s3l
ETy,

Team 9
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Use Case

~

Use-Case | 6. Detect Dust
Actors Dust Sensor - RVC System
Summary HX| M7} ""IIE ZtX|51H sl C|O|E{ S Controllertl SA| M0 s

T HX| ExiE 2.

Team 9
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Use Case

4 N

Use-Case 7. Boost Cleaning Power

Actors RVC System

Summary HX| ZX| A| RVCE A OIRE FA| F71A7| 12, BEEl A|ZH0] A2lolH 7]
2 A O 2 XtS SHeiCt. o] FAE S0 0|§ N HA= S G0 A
= EIC}




OOAD: #5 Vibe Coding

Use Case

-

Use-Case 8. Handle Sensor Error
Actors Obstacle Sensor / Dust Sensor > RVC System
Summary

MIAOl|M HIZE & 2h(He| X3} S4 27 S)0| +4E|HRVCE=HG AUS F
|

Alotal 0| 72 SEE w2} 277t X|S5E[H ©
Ct.

kX 93 0

[ -

Team 9
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SRS

Purpose, Scope, Glossary
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= 2 A= RVC(Robot Vacuum Cleaner) Controller SW2e| A|AE! @ LAFSHS M O|SICY,
P u rpo Se 7|5 @FAFE(FR), HI7 |5 QTAIEHNFR), AT EQ0] MA| M2k, 1861 MESE, AT QTFAIES TLSHH,
80| AZEl A ™S 7|F 02 XM E| As-Built SRSO|LCY
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Controller SW sti4] 2!
0|5 - HAMAM-22 Xz

HW F=4%} QlE{H|0] A
Sensor, MovementUnit, CleaningUnit

L3 Simulator
CLI 7|8t &= ZZF Ol A\|AHI HAE

Cl/CD njojxz}ol
GitHub Actions 7|} &l

1T
m
| >
Im
0%
12

AlF| HW E2J0[H 78 DHIY H.HEQT EM KT MAM.AZ |2
H| 2| (HW FAsaE Ho)
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Team 9

Glossary

RVC : Robot Vacuum Cleaner — XI5 HA 2&
Controller : RVCQ| k| A&t SW 2elA. MIA 22 2o} 0| 5. HA &

K= MN[0

MovementUnit : RVC O|s2 BEEot= HW =4e} QIE{H[O| A
CleaningUnit: S&- 22|12 & HYol= HW =43} QIEH| 0| A
ObstacleSensor : Z0l= ZX| MA HW =43 QIE{HO| A

DustSensor : HX| ZtX| MAl HW 3=

RVCSimulator : Sim ZAXTHEZ ¥

pollSensors() : o H2| HW E}O|T+

=3 HME

oo QIEI[O]| A
X—” AEHE _IA‘|0|- |:H§|.'c'5:| |_:_-”)\|= s |

— 1=

AHO| 20]| sHEHSH= Controller?| MlA

kDustThreshold : HX| EAE di= °'71 ar (0.
o (=)

kErrorThreshold : @1 MA @F IH =8 24~ (32])
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SRS

Software Design Constraints
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A U HF HO|: C++17

SOftwa re A : GCC 15 (Linux CI), MSVC / MinGW (2Z 7l{&)
DESign U A|AH]: CMake = 3.20
C O n St ra i nts HIAE DL : Google Test / Google Mock v1.14.0

(FetchContent)
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Of7 | & x| X<t

Software
Design
Constraints

Team 9

HW A5 IEHW 32 248 7 EejA (C=0") S T4

A Q3 : Controller= Raw Non-owning EQIE| Al2 (ASH 2US)

LA TO|A : MAF FE: "hamespace rvc’, Sim 2 E: "'namespace
rvc::sim’, E|lAE Mock: ‘'namespace rvc::test”

SolA 87 : Abstract interface= “cppcoreguidelines-special-
member-functions’ M|2| 5] &
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FUE QRE A

b i o I3k7
A HAM K WarningsAsErrors:
O 1 b 1 -1

SOftwa re 0| = & — =&/ XN| : "CamelCase’

O|E &l —HAE/et4: "camelBack” (lowerCamelCase)
Design

0|2 17Xl — Enum &% : "UPPER_CASE"
Constraints

0| S %l — private HH : "camelBack™ + suffix "_’

0|2 1%l — static constexpr : "CamelCase’ + prefix 'k’

izt 2Al 3X| : *'modernize-use-nodiscard’ — B E non-void
getter0l| ‘[[nodiscard]]” &+

S 7|dt EFY " std::uint8_t" Al2 (“performance-enum-size )
H|Zt M St AL : " cppcoreguidelines-special-member-functions”,

"bugprone-easily-swappable-parameters =
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R

cppcheck 112! "warning , style , performance , portability

Software cRNsEa
Design
Constraints

il x|
'/] cppcheck-suppress <id>" 518

M2
‘unusedFunction’ (=4 QIE{H|0| A false-positive)
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OOA & O0OD

Use-Case Diagram
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c:\00_Folders\01_UNIV\26-1\...
= Bt UseCase Diagram= 12{H

nd MM 2t2. FQ L8 qoF

Cojoj1 x

Actors (27H)

Use Case Diagram
Prompt B

St ZF UC — UC-01 UC-03, UC-05, UC-07
UC-03 — UC-02, UC-04

UC-05 — UC-02, UC-04

UC-07 — UC-06

Sensor — UC-02, UC-04, UC-06, UC-08

VS Code: PlantUML =% X = alt+D O|2| 27|
=2l plantuml.com Off 2 E0E 7

i— Domain Model == Fully-Dressed Use Case %
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[OOA & O0D]
Use-Case Diagram

Use Case Diagram — RVC Controller SW

RVC Controller SW

extend
UC-03
Avoid Front ___

=R
Obstacle ~._ ™
e " &

"y
N \
‘x.‘cf_,_...rt Perform Normal

. include UC-01

LY Cleanin
extend s
b

|
include x‘*-, ]
'-I'I‘I‘I :-i
UC-05 UC-02
Avoid All-Direction ——include—» Detect Obstacle
Obstacle Front
5 ."'a A
\\\ : / !
g extend /4y
include UC-04
™~_» Detect Obstacle
: Left & Right
[ A
f.-'f /
uc-07 il
i/
Boost Cleaning | {
Power "include /
/ 7~
// UC-06
/ ' Detect Dust
[/
// P
;’ i
P h T
1/ ; v ;r__.-" b )
V i Fi LUC-08
/ ol F
{;‘“ / Handle Sensor
;fé’ 4 ¥ Error
V4 2
)/ s
i /
iir ."lIIII -"I
Y,
v
2 Obstacle |
Sensor
."III{"IIIF
/
8 Dust

Sensor

Team 9
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OOA & O0OD

System Sequence Diagram
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> ¢\0O_Folders\D1_UNIV\26-1\...

0|& 7|22 Bt System Sequence DiagramT 12{F

SSD 571 AlLI2|2

SSD AlLtz|e

55D-

Normal Cleaning
(1}

Avoid Front
02 Obstacle

Avoid All-

Direction

Boost Cleaning reportDust(dustlLevel) oostCleaningPower() — (boostDuration 1) —

Power

Handle Sensor eportSensorError(sensorId) lidateSensorData() — (ZAIH: O|F Hel| {X] 7 X|&:

11 Error

==l i 7
= &¢ System Operations (47) c:\00_Folders\01 UNIV\26-1\...

°
SVStem Seq uence Dlag ram CHE Design HAIAM Controller 22iAS| S7Y QIEH0|A FRZ ALSELICE | 0|0 BH= UseCaseE 7|

SSD 57 — 87l (UCc%} 1:1 CHE)
SSD

SSD-02 (41 22l) Obstacle Sensor - reportObstacle(FRONT) — #A| XtH|& =& S5SD=E Edi

il

).
SsD-03 (A{82l) UC-02 S8&& Md: avoidFrontObstacle() LhE =50HHEH

SSD-04 (4111 22|) Obstacle Sensor —» reportObstacle(LEFT/RIGHT) — %% HX| =& SSD
SSD-05 (RiE2l) UC-02+UC-04 EE MEEE )t avoidAllDirectionObstacle() &8 E#
SSD-06 (M1 22l) Dust Sensor + reportDust(dustlLevel) Xl 4% =&l ssD

SSD-07 (KiFe) UC-06 E4E MEZAULE B0l poostCleaningPower() =& HT

2} SSDO| AP ZEZ(Precondition) / AFEZ 7 (Postcondition) A
System Operation 471 — 7742 &%
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System Sequence Diagram

SSD-01: UC-01 Perform Normal Cleaning

SSD-01 | UC-01: Perform Normal Cleaning

&
g :RVC Controller SW
RVC System -
startCleaning() ‘
 loop ' [No obstacle / dust
' event] :
pollSensors()
m::wel?umard{}
- clean(powerlevel: NORMAL)
7o |
)
-—_ir— -RVC Controller SW
o,

RVC Syﬂxtem

Team 9
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System Sequence Diagram

SSD-02 : UC-02 Detect Obstacle (Front)

SSD-02 | UC-02: Detect Obstacle (Front)

()
S
— ‘RVC Controller SW

AN\

Obstacle Sensor

reportObstacle(position: FRONT)
_——— !

recordObstacleDetection(FRONT)

e

""' """""""""""""""""""""""" |

/T ‘RVC Controller SW

Obstacle Sensor
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System Sequence Diagram

SSD-03: UC-03 Avoid Front Obstacle

SSD-03 | UC-03: Avoid Front Obstacle

()
—J— :RVC Controller SW
.f".ﬁh“x
RVC System '
avoidFrontObstacle() ‘
-
stopMavementl )
checkSideQbstacles()
: e [I_EI—_I' Dr-EIIGI:ITHiSI%r.'ééj- Lo EEe o
tumToFraeDirection() :
moveRaorward()
[E‘.nth rimpid | L
blocked]
: escalateToAllDirectionAvoid()
s e R S S e e e e e R e
()
— :RVC Controller SW
N\

R"ﬁf System

Team 9
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System Sequence Diagram

SSD-04 : UC-04 Detect Obstacle (Left & Right)

SSD-04 | UC-04: Detect Obstacle (Left & Right)

e :RVC Controller SW

Obstacle Sensor

reportObstacle(position: LEFT) ‘
-l

recordObstacleDetection(LEFT)

«

reportObstacle(position: RIGHT) ‘
-

recordObstaclaDetection(RIGHT)

O

| |
! j
|

.;j._- :RVC Controller SW
N
Obstacle Sensor

Team 9
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System Sequence Diagram

SSD-05 : UC-05 Avoid All-Direction Obstacle

SSD-05 | UC-05: Avoid All-Direction Obstacle

Ll
:x ,,sj
—— -RVC Controller SW
N
RVC System
avoidAllDirectionObstacle()
o
stopMavement()

U

moveBackward()

U

turnToFreeDirection()

U

moveFarward()

0

l‘-
I |
\ !

e :RVC Controller SW

o N
RVC System
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System Sequence Diagram

SSD-06 : UC-06 Detect Dust

S550-06 | UC-06: Detect Dust

52 :RVC Controller SwW
"..____11

Dust Sensor

reportDust{dustLevel)
.,._
recordDustDetection(dustLevel)
ack()
Wheeeersaraseseeertraaasesarasas |
) |

— :RVC Controller SW

e

Dust Sensor

Team 9
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System Sequence Diagram

SSD-07 : UC-07 Boost Cleaning Power

SSD-07 | UC-07: Boost Cleaning Power

Q’— :RVC Controller SW

J

P
RVL System

boostCleaningPower()

-l
setCleani ﬂgF’h:ﬂi.*.rer{EDDSTED}l

SetCleaninquwer[HDHﬁML}

_ J-
O |

;J\'_ ‘RVC Controller SW

RVC System

Team 9
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System Sequence Diagram

SSD-08 : UC-08 Handle Sensor Error

SSD-08 | UC-08: Handle Sensor Error

P i Y
\_/
m— e :RVC Controller SW

Sensor (any) ‘

reportSensorError(sensorld)

validateSensorData(sensorld)

| alt Transient
' ror (single
occurrence)]

: retainLastValidState() i

-

o R R R R LR L TEE RN

ermor]

stopMavement()

«

ekl 5 8

e |
f i\ J

l—’f— :RVC Controller SW

.-"-.-'H.\_

& b
Sensor (any)
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OOA & OOD
Domain Model

hstacleSensor

SensorPosition pasition
baxdean abstacleDetectod

detocts
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SensorPosithon detectoedAr
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LEFT
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&
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0| & 7|82 £ Sequence Diagram

NoteSi0|

. ——
SDE i S=

SD LR RE

Sequence Diagram startCleaning() — MU: moveForward() — loop: sensor

Prompt

5D-
02/04/06

5D-03

SD-05 CTR — MU: sto
SD-07 CTR — CU: b

SET".I — L:TF'!..: renport
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Sequence Diagram

SD-01: UC-01 Perform Normal Cleaning

“RVC -Controller -MovementlUnit -Cleaninglnit
startCleamingy
-
startCleaning( ) |
i
moveForward() |
"
loop ' [pollZzensors( )]
| readlatal]
false
.q.-. Y R R s e R N p e p———
readlatal)
g.d
- = safpsannan
moveForward()
B [
|
14 L8 -Controller -MovementlUnit -Cleaninglnit

SD-01 | UC-01: Perform Mormal Cleaning

fromt:ObstacleSansor

fromt: ObstacleSensor

dust-DustSensor

dust: DustSensor
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Sequence Diagram

SD-02: UC-02 Detect Obstacle (Front)

SD-02 | UC-02: Detect Obstacle (Front)

Q- front:ObstacleSensor :Controller
Obstacle Sensor (HW)
detect()
-
reportObstacle(FRONT)
-
recordObstacleDetection(FRONT)
ack()

) l Ml s S i s e s e e _|

g—- front:ObstacleSensor :Controller

N
Obstacle Sensor (HW)
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Sequence Diagram

SD-03: UC-03 Avoid Front Obstacle

SD-03 | UC-03: Avoid Front Obstacle

right:0bstacleSensor

:Controller :MovementUnit left:ObstacleSensor
avuidanlDbztacle{}l
stop()
checkSideUbstacles()
isObstacleDetected|) .
bodlean
.1 ...............................................................
isObstacleDetected()
boolean
BN . 5.'csb ikl e Rt P e R e ek |
alt [LEFT or RIGHT is free]
turn({freelirection)
moveForward() 1
=
"""" [Both LEFT and RIGHT blocked] |
avoidAllDirectionObstacle()
:Controller :MovementUnit left:ObstacleSensor

right:0ObstacleSensor
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Sequence Diagram

SD-04 : UC-04 Detect Obstacle (Left & Right)

SD-04 | UC-04: Detect Obstacle (Left & Right)

®
;'if - left:ObstacleSensor right:ObstacleSensor :Controller
Obstacle Sensor (HW)
detect() J
reportObstacle|LEFT]
portObstacle(LEFT] =
recordObstacleDetection(LEFT)
A s A |
detect
ect() L
reportObstacle|RIGHT) i
recordObstaclgbetection{RIGHT)
jm———
P
ackl]

V.. — |

| | f
f )
o)

—Ti left:ObstacleSensor right:ObstacleSensor :Controller

____.-"""-

Obstacle Sensor (HW)
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Sequence Diagram

SD-05: UC-05 Avoid All-Direction Obstacle

SD-05 | UC-05: Avoid All-Direction Obstacle

Controller :MovementUnit

aw:ridALIDireqir::ﬂi]bStaclE{ )

«

stop()

f

movebBackward() _[
e

turn{freeDirection) T

3
moveForward() _[

[—— ¢

:Controller :MovementUnit
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Sequence Diagram

SD-06 : UC-06 Detect Dust

5D-06 | UC-06: Detect Dust

O
AN

Dust Sensor (HW)

detect()

dust: DustSensor :Controller

Q

N
Dust Sensor (HW)

reportDust(dustLevel)

o

by

recordDustDetection(dustLevel)

-

dust:DustSensor Controller
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Sequence Diagram

SD-07 : UC-07 Boost Cleaning Power

SD-07 | UC-07: Boost Cleaning Power

:Controller :CleaningUnit

boostCleaningPower()

boostPower()
o
PowerlLevel .BOOSTED
n LR LE LR e R L L LR P LT e
restoreMormal Power() ‘
-
PowerLevel .NORMAL

| I 1

:Controller :CleaningUnit
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Sequence Diagram

SD-08 : UC-08 Handle Sensor Error

S0-08 | UC-08: Handle Sensor Error

-Lensor

O

Sensor (HW)

:Controller

reportbensorbError{sensorld)

- Sensor

h_u._

validateSensonData(sensorld)

TR

-

retainLastValidState()

e

[Persistent error]

stop()

| Transient error] :

-Movementlnit

:Controller

-MovementUnit
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L

OOA & 00D e

=startCleaning | - woad

R

Class Model o

'
~Eiumeration-
RV State
CLEAHIHG ll i
Brm cantairs
TURMERG l
REWERS| G [
1
|
Movementlnt

-currentlirection - Direction

-speed - float

=movefoeward| ) - void
=movefasckward(} - void

=stopd] : wod

=turnédiection : Direction) - void
=getlarection(} : Direction

k.

= ETRTEr AL ion-
Drirection
FOEWLRD
BACKWARD
LEFT
RIGHT

Design Class Dizgram — BVC Controller SW

corlaing

_cantamns

Cantroller
pollinglrterval = int

sstartClesning|] : woid

+reportObstacted position : Sensar Position) : wod
+report Dust {(dustlevel : float) : waid
+reportSensorEomar{zensorld © String) - wod
-arvaidF rontObstacie|) 2 woid
-mreenddllCrectionDbstacle=( ) - void

-boostC l=aningPower (| © void

gl Bempes(} © vaid

scherkSideCfntaclesi | @ SepmarPasition

: -recordObstacl=Detection|positian : SensorPosition) © void

“rerordDust Detec tion | dust Lesr=] = flast) - yvoad
-walidateS=nsorilata| se=nsorkd - String) @ boolean
-retainLastalidStated) - voad

CleaningUnit
-poraerleve] @ PoserLened
-bocyst Duratsan :int

-ighrtive ;. bpolean

=startCleaning(} : vwoid

= Praser L eved level @ PowserLevel) @ void

=haost Bower( ) : vaid
= bprefiormal Poeern [ | 2 waid
=getisActive() : boolean

¥
=pnumer aticn-
Prrerer Lewal

HORMAL
BOOSTED

cammands mormtors
[
|
| ~absiraci-
GEmsor

—=ensorid : 5tring
| =tatus @ SemnsoStatus

| +petStatus(} : SemuStatis
| +getSensard]) : String
| ereodDatay) @ Object

LS ) [ Obstaclefersor
~enumeration- :
SensorStatus -position : Sensorfosition
! -pbstacteDeteciad : boolean
ACTIVE f
CRROR +isCObstacl=Detected|) : boolean

! +get Position() : SensoePosition
! +readlatal) © boolean

Dt Semsar

-dstlevel - Moat
-ph Db bese] - boolean

=miustDetectedi) - boolean
=getiurstLevel(} @ Moat
=readliatal) - flast

x |
~BrLETET 2o

Sermor Position

FROMT
LEFT
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UseCase — H|AE =& M

UC HAE ID 4 S

UC-01 TC-UC01-001~004 startCleaning A1, pollSensors £Z

el X (227H)

—

UC-02 TC-UC02-001~003 Y F0iE E11 — stop M
UC-03 TC-UC03-001~004 Z/2 fre 7|, @F= Otgl Al of| AZe|0]M
UC-04 TC-UC04-001~003

Uni t Tes t e e ey s ) UC-05 TC-UC05-001~002 stop—backward—turn—forward =A{ ZH|
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.- :" 1 es. hpp « 571 enum BE UC-07 TC-UCD7-001~004 & [ ost, Sg 2
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TEST{ObstacleSensorInterfaceTest, MockSatisfiesInterface NoObstacle) {
MockObstacleSensor sensor;
EXPECT CALL{sensor, g
EXPECT CALL(sensor, |
EXPECT CALL(sensor, g

EXPECT CALL(sensor,

EXPECT EQ(1, sensor.getSensorId());
EXPECT EQ(SensorStatus::0K, sensor.getStatus());
EXPECT EQ(SensorPosition::FRONT, sensor.getPosition());

EXPECT FALSE(sensor.isObstacleDetected());

SensorTeSt TEST{ObstacleSensorInterfaceTest, MockSatisfiesInterface ObstaclePresent) {

MockObstacleSensor sensor;

ObstacleSensorinterfaceTest | ———

EXPECT CALL(sensor, getPosition{)).WillOnce(Return{SensorPosition::LEFT));

EXPECT TRUE(sensor.isObstacleDetected());

EXPECT _EQ(SensorPosition::LEFT, sensor.getPosition());

TEST{ObstacleSensorInterfaceTest, ReadData CanBeCalled) {
MockObstacleSensor sensor;
EXPECT CALL(sensor, readData()).-Times(1);

sensor.readData();

TEST{ObstacleSensorInterfaceTest, Error5tatus ReportedCorrectly) {

MockObstacleSensor sensor;
EXPECT CALL(sensor, getStatus()).WillOnce(Return({SensorStatus::ERROR TRANSIENT));
EXPECT EQ(SensorStatus::ERROR TRANSIENT, sensor.getStatus());
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SensorTest
DustSensorinterfaceTest

TEST(DustSensorInterfaceTest, MockSatisfiesInterface NoDust) {

MockDustSensor sensor;

EXPECT CALL{=en=zor, getSensorId{)).WillOnce(Return(2)};

EXPECT CALL(sensor, getStatus()).-WillOnce(Return(SensorStatus::0K));
EXPECT CALL(sensor, isDustDetected()).WillOnce{Return{false));

EXPECT CALL(=sensor, getDustlevel())}.WillOnce(Return(@.8));

EXPECT EQ(2, sensor.getSensorId());
EXPECT EQ(SensorStatus::0K, sensor.getStatus());
EXPECT FALSE(sensor.isDustDetected());

EXPECT DOUBLE EQ(@.8, sensor.getDustlevel());

TEST(DustSensorInterfaceTest, MockSatistiesInterface DustDetected) {

MockDustSensor sensor;

EXPECT CALL{=en=zor, isDustDetected())-WillOnce{Return{true));

EXPECT CALL(sensor, getDustlevel()).WillOnce(Return(@.85));

EXPECT TRUE{sensor.isDustDetected(});

EXPECT_DOUBLE_EQ(®.85, sensor.getDustlevel());

TEST{DustSensorInterfaceTest, ReadData CanBeCalled) {
MockDustSensor sensor;
EXPECT CALL(sensor, readData()).Times(1);

sensor.readData();

Team 9



OOAD: #5 Vibe Coding Team 9

TEST(MovementUnitInterfaceTest, AllMotionCommands CanBeCalled) {
MockMovementUnit mu;
EXPECT CALL{mu, moveForward()).Times(1);
EXPECT CALL({mu, moveBackward()).Times(1);
EXPECT CALL{mu, stop()).Times(1l);
EXPECT CALL{mu, turn(Direction::LEFT)).Times(1);

SensorTest .moveForward();

MovementUnitinterfaceTest |

-turn{Direction: :LEFT);

TEST{MovementUnitInterfaceTest, GetDirection ReturnsCurrentDirection) {

MockMovementUnit mu;
EXPECT CALL{mu, g
EXPECT EQ(Direction::FRONT, mu.getDirection());
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Team 9

TEST({CleaningUnitInterfaceTest, BoostAndRestore CanBeCalled) {

MockCleaningUnit cu;
EXPECT CALL{cu, boostPower()).Times{1);

EXPECT CALL{cu, restoreNormalPower()).Times(1);

Eu.hDUEtPgHEP{];
SensorTest

cu.restoreNormalPower();
CleaningUnitinterfaceTest

TEST({CleaningUnitInterftaceTest, StartCleaning CanBeCalled)
MockCleaningUnit cu;

EXPECT CALL{cu, startCleaning()}).Times(1);

cu.startCleaning();
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TEST_F{ControllerTest, UC81 TCeel StartCleaning ActivatesCleaningUnit) {
EXPECT CALL{cu , startCleaning()).Times{1);

controller -»startCleaning();

TEST _F{ControllerTest, uCel TCe82 StartCleaning CommandsForwardMovement) {
EXPECT_CALL(mu_, moveForward()}).Times(AtLeast(1)});

CO ntrOI IerTQSt comtroller -»startCleaning();

UCO1

TEST F{ControllerTest, UCe1l TC882 Pollsensors NoObstacle ContinuesForward) {
EXPECT_CALL{mu_, moveForward()).Times{AtLeast(1});

EXPECT_CALL(mu_, stop(})).Times(8);
conmtroller_-»pollsensors();

TEST _F{ControllerTest, UCel TCe84 PollSensors ReadsAllSensorsEachCycle) {
EXPECT CALL{frontSensor , readData()).Times(1l};
EXPECT CALL{dustSensor , nr ta{)}).Times{1);

controller -»pollsensors();
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ControllerTest

UCO2

TEST _F{ConmtrollerTest, uCe2 TCegl ReportFrontobstacle Triggersstop)

EXPECT CALL{mu , stop{)).Times{AtLeast(1));

controller -»reportobstacle(SensorPosition: :FRONT);

TEST _F{ConmtrollerTest, UCe2 TCe82 ReportOobstacle DoesNotThrow) {
EXPECT _NO THROW(controller -»reportOobstacle(SensorPosition::
EXPECT _NO THROW(controller -»reportObstacle(SensorPosition::

o

EXPECT _NO THROW(controller -»reportobstacle(SensorPosition::

TEST _F{ConmtrollerTest, uUCez TCe83 Pollsensors FrontObstacle StopsFirst) {
DN _CALL{frontsensor , isObstacleDetected()).WillByDefault{Return{true});

ON CALL{leftSensor , 1sObstacleDetected()).WillByDefault{Return{false));

Insequence sedq;
EXPECT_CALL({mu_, stop()});
EXPECT CALL{mu , turn{ ));

controller -»pollsensors{):

Team 9
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TEST_F(ControllerTest, L83 TOBE1 FromtObstacle LeftFree TurnsLeftResumesForward) {
ON CALL (fromtSensor , isObstacleDetected()).WillByDefault{Return{true));
ON CALL{leftSensor , isObstacleDetected()).WillByDefault{Return{false));

ON_CALL({rdightSensor_, isObstacleDetected()).WillByDefault{Return(true));

InSegquence seq;
EXPECT CALL{mu_, stop());
CT_CALL(mu_, turn(Direction::LEFT));

XPECT CALL(mu , mov

TEST_F{ControllerTest, W83 TOBE2 FrontObstacle RightFres TurnsRightResumesForward) {
ON_CALL{(frootSensor_, isObstacleDetected()).WillByDefaul t{Return(true));
ON_CALL({leftSensor_, isObstacleDetected()).WillByDefault{Return(true));

OM_CALL({rdightSensor_, isObst fetect 11ByDefaul t(Return(false));

ControllerTest e e i

XPECT_CALL{mu_, moveForward());
conmtroller ->pollSensors();

TEST_F({ControllerTest, U083 TOBE3 FrontObstacle BothSidesBlocked EscalatesAllDdirection) {
ON_CAL L {(frootSensor_, isObstacleDetected()).WillByDefaul t{Return(true));
OM_CALL(leftSensor , isObstaclebDetected()).WillByDefault{Return(true));

ON_CALL(rdghtSensor_, isObstacleDetected()).WillByDefault{Return(true));

EXPECT CALL{mu , moveBackward()).Times{Atleast(1));

conmtroller ->pollSensors();

TEST_F{ControllerTest, UC83 TCBEd FronmtObstacle QueriesBothSideSensors) |
ON_CAL L {(frootSensor_, isObstacleDetected()).WillByDefaul t{Return(true));

ON_CALL{leftSensor , isObstacleDetected()).WillByDefault{Return({false));

EXPECT_CAlLL(leftSensor , isObstacleDetected()).Times(AtLeast{1});
EXPECT_CALL(rightSensor , isObstacleDetected()).Times(AtLeast({1});

comtroller -»pollSensors();




OOAD: #5 Vibe Coding Team 9

TEST_F({ControllerTest, UCB4 TCBE1 ReportlLeftObstacle RecordedWithoutError) {
EXPECT NO THROW{ comtroller ->reportObstacle(SensorPosition::LEFT));

Contro"erTeSt TEST F{ConmbtrollerTest, U084 TCBE2 ReportRightObstacle RecordedithoutError) {
U C o 4 EXPECT NO _THROW( comtroller ->»reportObstacle(SensorPosition::RIGHT));

TEST F({ControllerTest, U084 TCBEI LeftObstacleRecorded AffectsSideCheck) {

ON CALL (fromtSensor |, isObstacleletected()).WillByDefault{Return{false));

EXPECT CALL{mu , moveForward()).Times{Atleast(1));
controller -»reportObstacle(SensorPosition::LEFT);

comtroller ->pollSensors();
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TEST_F{ControllerTest, A5 TOB81 AllDdrectionsBlocked FullAvoidanceSequence) {

ON_CALL (frostSensor_, isObstacleDetected()).wWillByDefault{Return{true});

ON CALL({leftSensor , isObstacleDetected()).WillByDefault{Return{true));

0N _CALL({rightSens

InSequence sedq;
EXPECT CALL{mu ,
txvtai__u_L[mu_,
EXPECT CALL{mu ,

EXPECT CALL{mu ,

controller ->pollse

ControllerTest

UCO5

or_, isObstacleDetected()).®WillByDefault{Return{true));

stop()).Times{AtLeast{1));
moveBackward() );

turn( ));

moveForward());

nsors();

TEST _F{ControllerTest, W85 TOBO2 AllDirectionsBlocked StopBeforeBackward) {
ON_CALL (fromtSensor _, isObstacleDetected()).WillByDefault{Return{true));
ON CALL({leftSensor , isObstacleDetected()).WillByDefault{Return{true));

ON_CALL(rightSensor_, isObstacleDetected()).WillByDefault{Return{true));

nl 5tupcalled

= +alie;

L backwardCalled = false;

ON CALL{(mu , stop()).WillByDefault([8stoplalled]{ stoplalled = true; });
ON CALL{mu , moveBackward()).WillByDefault([&]{ backwardCalled = true;
EXPECT_TRUE(stopfalled) << "stop() must precede moveBackward()"; });

XPECT CALL(mu_,

XPECT CALL(mu ,

stop()).Times{AtLeast(1));

moveBackward() ). Times (AtlLeast(1));

conmtroller ->pollSensors();

Team 9
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TEST F{ControllerTest, U866 TCBE1 ReportDust RecordsWithoutError) {
EXPECT_NO THROW({ comtroller ->reportDust{B.E));

EXPECT_NO_THROW({comtroller ->reportDust{8.8));

— -r-

ControllerTest ORI R L
UCO0G6 o tampRasip el SN

EXPECT CALL{cu , boostPower()).Times{2);

controller ->»reportDust{@.8);

TEST _F{ControllerTest, 086 TOBE3 PollSensors ReadsDustSensorEachCycle) {

ta( ) ).Times{AtLeast(1));
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ControllerTest

UCO7

TEST F{ControllerTest, WLC8TY TO8E1 HighDustlevel TriggersPowerBoost) {
OM CAlLl (dustSensor |, getDustlevel() ).WillByDefault{Return{Controller

EXPECT CAlLL{cu , boostPower()).Times{Atleast{1));

controller ->pollsensors();

TEST_F{ControllerTest, UCET TOB02 LowDustlievel NoPowerBoost) {
ON CALL {dustSensor , getDustlevel() ).WillByDefault{Return{Controller

EXPECT CALL{cu , boostPower()).Times({8);

controller -»>pollsensors();

TEST_F{ControllerTest, KO8T TCOB83 AfterBoost PowerIsRestored) {
OM CALL (dustSensor , getDustiewvel()).WillByDefault{Return{Comtroller

InSequence seq;

EXPECT CALL{cu , boostPower());
EXPECT CALL{cu_, restoreMormalPower());

controller ->pollSensors();

r sl wstThreshold + 6. :..]':';

: s kDustThreshold - 8.1));

r sl st Threshold + l-.':..]':h.'

TEST _F{ControllerTest, U087 TCBE4 FrontObstaclePresent BoostDoesNotPreemptiAvoidance) {

ON_CAl L (frontSensor_, isObstacleDetected()).WillByDefault(Return
ON CALL{leftSensor , isObstacleDetected
ON CAL L{dustSensor , petDustievel()).WillByDefault{Return{8.9));

EXPECT CALL{mu , stop()).Times{AtLeast(1));

controller -»pollsensors();

Team 9
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TEST_F(ControllerTest, UCB8 TO8E1 TransientSensorError MovementNotStopped) |
EXPECT CALL{mu_, stop()).Times{@)};

comtroller -»reportSensorError{l);

TEST_F({ControllerTest, UWCB8 TOBE2 PersistemtSensorError StopsMovement) {
EXPECT CALL{mu_, stop()).Times{AtLeast(1));
or {int 1 = 8; 1 €« Combroller::kErrorThreshold; ++i) {

controller -»reportSensortError{l);

ol e’

ControllerTest

UCO8

TEST_F({ControllerTest, W88 TO8E3 ErrorfCountIsPerSensor IndependentCounters) {

EXPECT CALL{mu_, stop{)).Times(@);
comtroller -»reportSensorError{l);
comtroller -»reportSensorError{l);
comtroller -»reportSensorError{l);

comtroller -»reportSensorError{l);

TEST_F(ControllerTest, UC88 TO884 ReportSensorError DoesMotThrow) {

EXPECT _NO THROW{ comtroller ->reportSensortrror{@));

EXPECT _ND THROW{ comtroller ->reportSensorError{99));
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System Test
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TEST(SystemScenario, Scenarlol NormalCleaningSession)

RvCsimulator sim;
sim.start();

il etIsAactive());

SystemScenario ASSERT_TRUE(sim. cleaning().g
I-I *I- *.I A ASSERT_EQ{Mot1on: : FORWARD, sim.movement().getMotion());
OO O-l-

for (int tick = 1; tick <= 5; ++tick) {
sim.cleaning().resetBoostFlag();

sim.tick();

XPECT _EQ(Motion: :FORMARD, sim.movement().getMotion())

< "Tick " << tick << ": should still be moving forward™;

EXPECT TRUE(sim.cCleaning().getIsActive())

¢ "Tick " <« tick << ": cleaning should remalnm active";
EXPECT FALSE(sim.cleaning(}.wasBoosted())

< "Tick " << Tick << ": no boost expected 1nm clean area”;
EXPECT EQ(e, sim.movement().getStopCount())

¢ "Tick " <« tick << ": should never have stopped®;
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TEST(SystemScenario, Scenario? DoubleObstacleAvoidance) {
RVCSimulator sim;

sim.start();

runClearTicks(sim, 2);

SVStemscena rio EXPECT EQ(Motion::FORWARD, sim.movement().getMotion(});

int stopsafterClearl = sim.movement().getsStopCount();

sl 2 o4 31

=1 =

- - =
LI —

sim. setFrontobstacle{true);
sim.setRightobstacle{true);
sim.cleaning().resetBoostFlag();
sim.tick();

R+ A o

sim.setFrontobstacle{true);

EXPECT EQ{Direction::LEFT, sim.movement{).getLastTurn{)}) sinm: setleEtohstacloririe):

"First obstacle: should turn left (right is blocked)™; sim.setRightobstacle{false):
T_EQ{Motion: : FORWARD, sim.movement().getMotion()) sim.cleaning().resetBoostFlag();
<< "Should resume forward after avoiding™: sim.tick();

EXPECT _GT({sim.movement().getStopCount()}, stopsAfterClearl)

EXPECT _EQ{Direction: :RIGHT, sim.movement().getLastTurn())
<< "Second obstacle: should turn right (left is blocked)}"™;

EXPECT _EQ({Motion: : FORWARD, sim.movement().getMotion()})

<< "Should have stopped at least once during avoldance™;

<< "Should resume forward after second avoidance";

n
(), stopsAfterAvoidl)

"
runClearTicks({sim, 2}; EXPECT_GT{sim.movement().getStopCount

EXPECT_EQ(Motion: :FORWARD, sim.movement().getMotion(}}; << "Additional stop during second avoldance”;

int stopsAfteravoidl = sim.movement().getStopCount();

runClearTicks({sim, 2};
EXPECT_EQ{Motion: :FORWARD, sim.movement().getMotion());
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SystemTest

AFE(?)

Oflcl EF

-1 1

I
=

TEST(SystemScenario, Scenario3 CornerTrapAndEscape) {

RVCSimulator sim;
sim. start();

runClearTicks(sim, 3);
EXPECT EQ{Molion::FORWARD, sim.movement().getmMotion{));

EXPECT EQ{@, sim.movement().getStopCount());

cim. setFrontObstacle(true);
Leftobstacle(true);
-setRightobstacle{true);
sim.cleaning().resetBoostFlag();
sim.tick();

— — - = - — -— -
= T+ T = |k m-ti

EXPECT _EQ(Motion::FORWARD, sim.movement().getMotion()})
A

£

EXPECT GE(s1im.movement().getStoplount(}, 2)
<< "Full reversal involves at least 2 stop() calls®;

- - - - - i - T P . 1 — =]
= - = = k!

EXPECT _EQ{Direction::BACK, sim.movement().getLastTurn())
<« "Reversal maneuver should turn BACK";

- -— T

runClearTicks(sim, 3);
EXPECT_EQ({Motion: : FORWARD, sim.movement().getMotion(})};

EXPECT _TRUE(sim.cleaning().getIsActive());

fter full reversal, should be moving forward again®;

Team 9
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TEST({SystemScenario, Scenariod DustyZomeTraversal) {
RvCsimulator sim;

sim.start();

r{int t =8; t « 3; k) {
cim.cleaning().resetBoostrlag();
sim.tick();
EXPECT FALSE(sim.cleaning().wasBoosted())
<< "Phase 1 tick " << (t#1) << ": nD boost in clean

SystemTest
nl_-l II ?-gl %:’_ sim. setDustLevel (Controller: :kDustThreshold + 8.3);

int boostCount = 8;
for {int t =095 t « 4; ) {
sim.cleaning().resetBoostrlag();
sim.tick();
1T (sim.cleaning{).wasBoosted()) ++boostCount;
EXPECT_EQ(PoweriLevel: :NORMAL, sim.cleaning().getPowerLevel()})
<< "Phase 2 tick " <« (t#1) << ": power should be restored to NORMAL after boost™;
EXPECT_EQ{Motion: :FORMARD, sim.movement().getMotion())
<< "Phase 2 tick " << (t#1) << ": should keep moving during dust boost™;

_EQ{4, boostCoumt) << "Every tick in dusty zome should trigger boost™;

cim. setDustlLevel (8.
for {iInt t=8; t «
sim.cleaning().r
sim.tick();
EXPECT _FALSE(sim.cleaning().wasBoosted())
< "Phase 3 tick " << (t+1) << ": nD boost after dust cleared”;
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TEST(SystemScenario, ScenariloS ObstacleThenDustyZone) {
RVCSimulator sim;
sim.start();

runClearTicks({sim, 2);
EXPECT EQ{Motion::FORWARD, sim.movement().getMotion{)});

sim.setFrontDbstacle(true);
SVSte mTeSt sim. setDustlLevel (Controller: (kDustThreshold + 8.2);
~ - sim.cleaning().resetBoostFlag():
X2 3|0 + HX| A 251 [
oVIlE + ! - = B

EXPECT_EQ{motion:: FORWARD, sim.movement().getMmotion())
<« "After obstacle avoidance, should be moving forward®™;

EXPECT_FALSE(sim.cleaning().wasBoosted())

<< "Obstacle avoidance takes priority; dust boost skipped this tick®;
sim. setFrontobstacle{false);
sim.Cleaning().resetBoostFlagz();

sim.tick(};

T_TRUE(s1m.cleaning().wasBoosted()})
<< "With obstacle cleared, dust boost should now fire®;
ECT_EQ({PowerlLevel: :NORMAL, sim.cleaning().getPowerievel())
“Power should be restored to NORMAL after boost®;
EXPECT_EQ{Motion: :FORMARD, sim.movement().getMotion());

runClearTicks(sim, 2);
EXPECT FALSE(sim.cCleaning().wasBoosted(});

EXPECT EQ({Motion::FORWARD, sim.movement().getMotion{)});
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SystemTest
M @7 X1} H|E X

RVCSimulator sim;

runClearTicks(sim, 3);
EXPECT _EQ{Motion: :FORWARD, sim.movement().getMotion());
EXPECT_EQ(8, sim.movement().getsStopCount());

sim.reportsensorerror{l);
EXPECT _NE{Motion::STOPPED, sim.movement().getMotion(})
<< "1st error: transient, should mot stop”;

sim.reportSensoreError{l);
EXPECT_NE(Motion::STOPPED, sim.movement().getMotion(})
<< "2nd error: still transient, should not stop®;

EXPECT _EQ{Motion: :FORWARD, sim.movement().getMotion())
"“Normal ticks between errors should continue forward"®;

= £

int stopsBeforeEmergency = sim.movement().getStopCount();

sim.reportsensorerror{l);
EXPECT _EQ{Motion::STOPPED, Sim.mov getMotion(})

<< "3rd error reaches threshold: emergency stop must occur™;
EXPECT _EQ{stopsBeforebEmergency + 1, sim.movement({).getStoplount{)})

"Emergency stop calls stop() exactly once";

TEST(SystemScenario, Scenarioe SensorDegradationAndeEmergencyStop) {

Team 9
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SystemTest
TN gL

TEST(SystemScenario, Scenarilo7 FullRoomCleaningSession) {

RVCSimulator sim;

IT_TRUE(sim.cleaning{).getIsactive());
EQ{motion: : FORWARD, sim.movement().getMotion(});

runClearTicks(sim, 2);
EXPECT _EQ{Motion: :FORWARD, sim.movement().getMotion());
EXPECT EQ{8, sim.movement().getStopCount());

i ) o I = e T E H= 5 £l 7l

FrontObstacle{true);
trRightObstacle{true);
aning().resetBoostrlas();
1ck();
EXPECT _EQ{DLirection: :LEFT, sim.movement().getLastTurn(});
EXPECT_EQ{Motion: :FORMARD, sim.movementi().getMotion(});
int stopsP? = sim.movement().getStopCount();
EXPECT GT{stopsP2, 8);

runClearTicks(sim, 2);
EXPECT EQ{Motion: : FORWARD, sim.movement().getMotion{));

int totalBoosts = 8;
For (int £t =85 £ < 33 +#t) {
sim.cleaning().resetBoostFlag);
sim.tick();
if (sim.cleaning{).wasBoosted()) ++totalBoosts;
}
EXPECT _EQ(3, totalBoosts) << "All 3 dusty ticks should bonst™;
EXPECT _EQ({PowerlLevel: :NORMAL, sim.cleaning().getPowerlevel(});

runClearTicks(sim, 2);

EXPECT FALSE(sim.cleaning().wasBoosted());

EXPECT _EQ{Motion: : FORWARD, sim.movement().getMotion{)]);
setFromtibstacle(trus);
setleftibstacle{trus);
Ssethightibstacle{true);
cleaning( ).resetBoostFlag();

tick{);

EXPECT _EQ(Motion:: FORMWARD, sim.movement().getMotion())
£ "After full rewversal, must resume forward”;

EXPECT_EQ{DMrection: :BACK, sim.movement().getlastTurn(}))
£¢ "Full reversal turns BACK"™;

int sbopsPe = sim.sovement(}).getStoplount();

EXPECT GT([stopsP6, stopsP2);

runClearTicks({sim, 2);
EXPECT _EQ(Motion: : FORMWARD, sim.movement().getMotion{));

* (int I = @; i < Comtroller::kErrorThreshold - 1; +d) {
sim. reportSensorError{l);

EXPECT _NE (Motion::STOPPED, sim.movement().getMotion())

¢ "Error " £¢ (I+1) << ": still transient; should not stop"™;
nrtSensorError{2) ;
Q{Motion: :5TOPPED, sim.movement().getMotion())

<¢ "Fimal error: emergency stop";

E- - [Sml

EXPECT _TRUE({sim.cleaning().getIsActive())

£¢ "Cleaninglnit stays active even after emergency stop”;

Team 9
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8T analysis.yml O 2H|S motsiL|ch

Read c:'98 Folders\®1l UNIV\26-1\83 OOAD\OOAD AI\.github‘\workflows\analysis.yml

Read c:\e0 Folders\@l UNIV\26-1\83 OOAD\COAD AI\rvc project\.clang-tidy

Static analysis

Prompt

: FetchContent= configure EPAI0| X LHE 25 E — build target0] 810 e &IH

® Write c:\0@ Folders\@1 UNIV\26-1\83 OOAD\OOAD AI\.github\workflows\analysis.yml
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Static Analysis

Clang-tidy

« Siatic Analysis

& Merge pull request #10 from OOAD-Team9/develop #19

(n) Summary

G Usage

& Workflow file

Annotations

Run dang-tidy on production sources

* Run Find srcf/rvc -name "*.cpp’ -printé | \

[1/2] Processing file Shome/runner/work/O0AD AT/O00AD AT rmec_project/src/rvc/RVC. cpp.

11231 warnings generated.

[2/2] Processing file fhome/runner/work,/0080 AT/00AD AT/rwc_projectS/src/rvc/Controller. cpp.

22535 warnings generated.

Suppressed 22535 warnings (23535 in non-user oode).

Use -header-filter=.* to display errors from all non-system headers. Use -system-headers to display errors from system headers as well.

Post Checkout

Post job cleanup.

git wersion 2.51.8

Temporarily overriding HOME="/Shome/runner/work)/ temp/8a38defd-Ba87-4598 -804 -dakidedT116c" before making global git config changes
Bdding repository directory to the tesporary git global config as a safe directory

Team 9
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Merge pull request #10 from OOAD-Team9/develop #19

(n] Summary

& dang-tidy

&2 cppcheck

{*) Usage

&1 Worlkflow file

Static Analysis e

* Run cppcheck
Checking src/rvc/Controller.cpp ..

11 1/2 files checked 94% done
14  Checking src/rec/BVC.cpp ...
15 2f2 files checked 188X done

Post Checkout

Post job cleanup.

git version 2.54.8

Temporarily overriding HOME="/home/runnerfwork/ temp/3fd6e3c?-Gead-42cc-abTe-9851Fc 396508 ° before making global git config changes
Adding repository directory to the temsporary git global config as a safe directory
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Simulator

Prompt

System test& FI1Tt Simulatorg ¥ 6[H

1/53 Test #1: ObstacleSensorInterfac

Mock 7|8 Integration Test2}2| x}0|:

* |ntegration: M’E:H'E 24
¢ System (Simulator):
e Multi-tick AlLt2]|2: T”JH—':E-

L{Ct O]H]| #H9l5HH S LI

Th:lﬂ: '.ILEHS setObstacle( bool = E"I-;':I'I:I

HX| RS setDustlevel(double) 2 FL
OFX|2 motion/turn/stopCountE F£H
active HF, OtH dlE, F2E 0|19 =5

TN AlAR 2 —

9 A|AE HIAE
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CWO00 _FoldersW01 UNIVW26-1 X

Type 'help' for commands, 'quit' to exit.

> tick
One poll cycle done.

MOVEMENT
° State : FORWARD
SImUIator Last turn: FRONT
Stops : O
® CLEANING
Active : NO
Simulator v’ Mo
Boosted : no

SENSORS
Front: clear Left: clear Right: clear

Dust : 0.00

> front on

front obstacle -> BLOCKED
> dust 0.7

Djst level —> 0.70

-]
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» Sequence Diagram= M-8 = [ Actor/| H=2I9
UseCase2} 1CH1 CHE| K| &= 2H| 7| LAl

HA|E[X] 41

- ActorE 7|35t UseCase 2AS xtx610] 1CH CHE O 2 CHA| AWM S E &t
OOAD with Al o Static Analysis2} Cl pipeline w5 21501 A
O|Z github actions0i|A] 2ESHX| Qf= EX|7t Al
7:
jl"l- 7-I - yml IIU 2 MM} github actiond| A= PRO| U= HOIC}

Static analysisE XISt F

e System test cases MW=
Unit test level0f| 71712 E|AET MM El 2H[7} 2l
> ALI2|Q 7|Ht9| system caseZ M= ¢t
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OOAD with Al
D
SHEHEY O A2

J|1Z20| 2Xt 2L M= SA12F TIHE BA0IAM B2 A2} HHXS 22oHH S 50| X2 &3
HASLICE.

AHH, O[HOll= AVt R tArtS B=foh 24A| 2R Q] 2HHE JA| AlA=5t S A=
2|0 EX{7EX| BIS 80| AF=USLICE.

HE| 2UQSH AIHAQIL E7|MoZ EHEJUD
EOloln} HIXL|A SE0|Rt EEE 4 URSLICE

TM[ERl OF7 [BIX S =oHH 20| &y

AES VAR LE Y=o 2| LA BOILE AIRF SAICE 43S HH A
Chet 24| SIeBlo] 4= FofiLi= JHEe] ZIget [O|E =8 SLIC
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