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Initial Setup

The RVC Contorl SW

Preliminary Requirements for RVC SW Controller

An RVC automatically cleans and mops household surface.

It goes straight forward while cleaning

If its sensors found an obstacle, it stops cleaning, turns aside left or right, and goes forward with cleaning.

If there are obstacles in both front, left and right, it move backward and turn aside left or right, and goes forward.
If it detects dust, power up the cleaning for a while.

We do not consider the detail design and implementation on HW controls.

We only focus on the automatic cleaning function.

Future pr 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.

DFD Level O from SASD

¢ '<-' means input direction.

* '->' means output direction.

RVC Control SW

<- Front Sensor Input

<~ Left Sensor Input

<- Right Sensor Input

<- Dust Sensor Input
< Tick

-> Direction

-> Clean

Input/Output Event

Front Sensor
Left Sensor
Right Sensor
Dust Sensor
Digital Clock
- Motor

- Cleaner

Description

Format / Type

Front Sensor Input
Left Sensor Input
Right Sensor Input
Dust Sensor Input
Direction

Clean

Detects obstacles in front of the RVC

Detects obstacles in the left side of the RVC periodically.

Detects obstacles in the right side of the RVC periodically.

Detects dust on the floor periodically.

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

Turn off / Turn on / Power Up

True / False, interrupt
True / False, Periodic
True / False, Periodic
True / False, Periodic
Forward / Backward / Left / Right

On / Off / Up



Initial Setup

- AGENTS.md e

Project Outline * Intergrated Testing : Using Simulator

+ Goal : Use OOAD based on UP and Make RVC Control SW, RVC Ul and RVC Simulator

+ Qutputs : SRS, SDD, Code, UT, ST, SA, Simulator Dire Ctﬁl"y
» Language : C++17
* Environment : Ubuntu 24.04 WSL2 | 0OADProject/
« Development Method : OOAD based on UP(Unified Process), V&V and TDD 3
© |— AGENTS.md
i+ }— .clang-format
Cl , CD 5 | .clang-tidy
5 | .gitignore
Development 7 | docs/
| | requirements/
- |IDE : Visual Stuido Code o | }— design/
- Build Management : CMake 10 | skils/
» Unit Testing : Google Test | b= conventions/
+ Version Control : Github L )
3| |— MakeList.txt
« Requirements Management : Notion, Jira | test/
Cl
« Continuous Intergration : Github Action Strict Prohibition (Highest Priority)

« Build Management : CMake

« Unit Testing : Google Test » Adding external packages or libraries

+ Static Code Analysis : clang-tidy * Deleting any file or directory

- Coverage : gcovr * Changing any

* |nitialize your settings based on AGENTS.md



Initial Setup

CLAUDE.md

This file provides guidance to Claude Code (claude.ai/code) when working with code in this repository.

Project Overview

This project builds an RVC (Robot Vacuum Cleaner) system using OOAD based on the Unified Process (UP). It produces three components: RVC Control SW, RVC Ul, and RVC
Simulator. Development follows UP phases sequentially: Inception — Elaboration — Construction.

* language: C++17
s Environment: Ubuntu 24.04 WSL2
* Methodology: OOAD / UP, V&V, TDD

Build Commands

# Configure (from project root)
cmake -S src -B build

# Build
cmake ——build build

# Run all tests
cd build &% ctest —output-on-failure

# Run a single test binary
./build/<test-binary-name>

# Static analysis
clang-tidy src/#x/+.cpp — -std=c++17

# Coverage (after building with coverage flags)
gcovr -r . —html —html-details -0 coverage/index.html

Strict Prohibitions (Highest Priority)

* Do not add external packages or libraries beyond what is already present.
* Do not delete any file or directory.

UP Phase Outputs

Each phase must produce specific artifacts before advancing:

Phase Artifacts

Inception Use-Case Model, Vision, Supplementary Specification, Non-Functional Requirements, Glossary
Elaboration Domain Model, Design Model, SW Architecture Document, refined Inception outputs

Construction RVC Control SW, RVC Ul, RVC Simulator

Each iteration must implement all three components (Control SW, Ul, Simulator) and pass integration testing via the Simulator.



Initial Setup

Architecture :
Naming
The RVC Control SW uses a 4-layer architecture: Application — Domain — Interface — HAL. Full detail is in docs/design/sw-architecture.md. Construct Style Bxample
Key design decisions: Class PascalCase SensorController
» RvcController is the central orchestrator with an explicit RvcState state machine (IDLE / CLEANING / AVOIDING OBSTACLE / ESCAPING / INTENSIFYING). Interface PascalCase with T prefix ISensor
» Navigation logic lives in INavigationStrategy / DefaultNavigationStrategy — injected into RvcController so it can be swapped (e.g., ML-based) without touching the Abstract Class PascalCase with Abstract prefix AbstractCleaner
controller.
» FrontSensor is interrupt-driven (onInterrupt() — onFrontObstacleDetected()); Left, Right, Dust sensors are polled each Tick via detect() . Method camelCase detectObstacle()
* All hardware dependencies are injected via constructor ( ISensor*, IMotorController*, ICleanerController+) — enables full Google Test isolation with mocks. et Gl e front_sensor
Enums: Direction {FORWARD, BACKWARD, LEFT, RIGHT, STOP} - CleanPower {OFF, ON, POWER UP} - RvcState Variable (private)  snake case with (I} prefix _speed
Source Layout Constant UPPER SNAKE CASE MAX_SPEED
Directory kebab-case sensor-drivers/
src/
}— interfaces/ # ISensor, IMotorController, ICleanerController, INavigationStrategy Rules
}— domain/ # SensorData, enums, DefaultNavigationStrategy
}— hal/ # FrontSensor, LeftSensor, RightSensor, DustSensor s Apply SOLID principles throughout.
L app/ # RvcController, main.cpp ¢ Boolean variables/methods use is or has prefix (e.g., 15_blocked, has_dust).
test/  Use standard English plurals for collections: sensors not sensor list.
}— domain/ # DefaultNavigationStrategyTest
L— app/ # RvcControllerTest
docs/
}— reguirements/ # Vision, Use-Case Model, Supplementary Spec, Glossary

L design/ # Domain Model, Design Model, SW Architecture



Inception phase

* \We will start this project based on UP. Let's begin Inception phase first. outputs
of this phase will be properly saved in docs directory

e Use-Case Casual Format
* Functional Requirements
* Non-Functional Requirements



Functional Requirement

Z|2®oz KX 20| gle™ RVC?t Forward A EffE S X|5HH Cleaner= On AEiE S X|HCE
A0 Power UpBtCt. INTENSIFY_DURATION 0|3 B4t On AE|2 Z3{3ICh Navigation2

{ i FE_[LI-:: Y

T1ZE! Navigation UC-01, UC-02

=7

Surrounded

A= TH"]
L =

d=Ch HSE HAZ UC-05
State), RVC7} SXI & 7p=38t ZHO 2 3| M8 MEIS )

foict

UC-04

L

navigation= ZH7HSHCY.



Non-Functional Requirement

DC-01 Design Constraint A O C++17.

DC-02 Jesign Constraint | 2loj 22t 7K & =2 E 4= §iCt,

DC-03 design Constraint 2= =2 i35t Google Test T E|AE

DC-04 Jesign Constraint AC = o 2| & HEZ clang-t

DC-05

FUNC-01 Functionality MABLE Front Sensor 218 S interrupt® XM2|5H0F TIC (polling S71). He HOi S0 S SEHS
FUNC-02 Functionality eft, st Sel i ckOHCH MALEICH (=7 |HE polling)
FUNC-03 Functionality Viotor direction &2 C 0f oHLte| arsfot ERASHEIC

FUNC-04 Functionality

PERF-01 Performance " i LYol &8 =0 BHCL

PERF-02 Performance 14 Kl& AZHUC-05)2 2122l o= H0| 0P AjAE! A8 A TH=a|j0f FILE
REL-01

REL-02

REL-03

SUF'F'—CI]_ Support: __:.- E'-_':.-" Ad 7 :_ 7| = Hi Ha| & TI= A % __ i __'.:.'_ 7L Ml 4] “ ‘ :-.-' e -.-: .::. . ':E:l F ne :| |

SUPP-03




Use case Diagram

1. Actor

o) Ao —» UC-01 382 M AE
AL EI- hl - - Front Sensor
User Primary B4 MMS A &Sl =00}
Front Sensor External System  HHO| HO{ES AX|; interrupt &4 ) |
3 Timer L
o — N4 2| AMEH Etx
Left Sensor | » UC-04 Z2| MEf &=
Left Sensor External System  E=2| Hol=2 4K, F7|H | —
(periodic) > UC-06 HL MM EE
; o & g = Right Sensor }—
Right Sensor External System &2 HO=E= X, F7|H
(periodic)
Dust Sensor
Dust Sensor External System  H}EC| HX|E AX|; =7|H (periodic)
' =9 EXS A=A x| T . _ UC-05H4 ZE 0|7
Timer External System 7|8 &2 #&ot= £71A Tick <>
MNSE NS




Use case

UC-01: M4 MM AJZ

s g

S
ID UC-01

0|& A Ml AIF

Primary Actor User

2tEf 4 AFEXIZL "4 MM S AEfBCE RVC

7t TEISHH HAS AlESHCL.

M =A RVC F&l0| HX U1 idle AEHC}.
MNE A RVC7Z} HEISHH HA FOl 2t Aref

=2 43 MLE|2:

fujo
L
i
11

1. UserZ} RVCO|| A|ZF HZH
A AHBIO| CleanerE &M 3ISICL (On).

A AEI0| Motor0l| Forward H3H S L{ZIC}.
A|AEIO| M HA 2m(yc-02)0f XIQStC}.

h

> W N

Primary Actor

2ef 4%

x =

{0t

ra
Pe
P

e

rx

il
1=
d

=
7fot CHS nawgation E{-[ HA =Xt
= Z7-otLCt.

HA MMo| &M ME|CH(UC-01 2=).

17} TickOl| CHeF Motor direction}
cleaner 2E}j7} RIC|O|EEIC}.

F2 432 ALz (EHE i3, HX| 2i2):

U1 (DS

TimerZ} TickS gl
A|AHIO| Left Sensor, R
B E M7t FalseE H100HCH(AOHE 18, HX| S

A|AHEIO| Motor HH

£ Forward= S X|2tC}.

A|AHIO| Cleaner @32 On2 & [ K|S}

=

ol
=1

ight Sensor, Dust Sensor 2E}

——

=Lt



Use case

I
UC-03: Htt Zol 2 3| UC-04: 9| MEl EH=
L 25 o= Lhg
ID UC-03
ID UC-04
0|& g Zoj= 2o
o|E T MEf B=
Primary Actor Front Sensor
74e} Aoy xiu} ZHOj 20| ZHX|E| 7 RVCIF 24H Primary Actor Front Sensor, Left Sensor, Right
S| Z2|=|X| %2 L, RVCZ} FX|5t Sensor
1 e SHOZ S| S F HE
navigations &7 2} {tef dd M ek xd 25, 5) 2F0l|M &

O20| ZX| 5™ RVCZ} XI5t 7}

AE =8 M4 H|40| 2M AME. Front Sensor ey Fe .
7} True S SAAIZ. B E= 230) St ZHOE TS F MHtLL.
XPEHE]X] 4SS,

=
r2
e
[

HA MMO0| & AEH. Front = True

AE E=H RVCZI M2 Yo 2 HE 0|0, AND Left = True AND Right = True.
Cleaner= On &E{E | X| gL},

CHot 8 — U= B Aeh

ANE =A RVC7t M22 Wako 2 M7l F0|H,
Cleaner= On &EHE | X|2ILCL.
F8 42 ALjZ|2:
1. Front Sensor?| True2t €7 interruptE E2|HTILC,
X0 Az
2. A|AEI0| Motord|| Stop @& S LHZICE TR 83 AUE2
385 S LAt Soneors) Right Sonsors &1L 1. A|AHEIO| Front = True AND Left = True AND Right = TrueE ZX|2tC}.
4. XA 3t ZHO| FHH |0 RACH (Left = False = Right = False). -
S ( £ : 2. A|AEIO| Motor0l| Backward BE S LHEZICE
5. AJAHIO| JHEl ZH(Left £E Right)2 MEI5IT1 Motor0l| i WakO 2 3|8 HHS Li2ICH ’ - 5 = st
AAE]o| 2| A die = Right)S ME{SHCE
6. AIA=0| Motor0ll Forward 322 Li2IC} 3. M=E0] 217 E(Left L= Right) S =T
7. Cleaner= On AlEfE SX|Bic} 4. MAHEIO| Motor0f| MEHSH HietO = 9| M HEH S LHTICE.
5. A|AEIO| Motor0l| Forward @& S LHZICE.
6.

_ Cleaner= On &EiE | XISt
o ACHH: Left = True AND Right = True —» UC-042 O|Z.



Use case

UC-05: 84 2k =0|7]

8 e
ID UC-05
0|2 HA 2E 20|

Primary Actor Dust Sensor

UEFE8 Dust Sensor7} HX|2 Z+X|5HH
Cleaner M 20| L A|H o2 Z7}5HC}

AMH EH A MH|M0| 2 AEl. Dust Sensor
= True.
Al =3 A%} 7|210| ELIH Cleaner?t A& H

% (On)2E Sxett.

F8 42 ALE|2:

1. Dust Sensor?| TrueE E 113,

A|AEIO| Cleaner0i| Power Up @& 2 LHZICE,

A|AHI0] UC-020]| 2} navigations Al 8t}

22t X|= A|Zt0]| Aufol™, A|AEIO| Cleanert On(E &) BE S LHEILCL.

> W N

> LN

L
ID

0|5

Primary Actor
Ztef 4
A=A

AbE =d

=2 45 ALE|L:

User

AEX7 A MME ZS=ICE RVC
7} 0| =2 HE 11 CleanerE 11LC}

A M|4G0| 2 HEl.

RVCZ} idle AEH; Motor HX|;
Cleaner Off.

UserZ} RVCO|| BX| HH S LZICE

A AHEIO| Motor0f| Stop EE= LHZICE
A AEIO| Cleanerd]| Off @& S LHZICY.

AARIO| E8 A FEOA LI2L




Elaboration phase

|H

Ene
e continue Elaboration phase

o=

OOA
e System Sequence Diagram
o System Operation
e Domain Model

e OOD

* Sequence Diagram

e Class Diagram

o MY



System Sequence Diagram
UC - O1 UC - 02

Timer RVC Control SW

VC Control SW oop [Every Tick

tick()
e

alt [Mo obstacle, no dust]

Motor = Forward, Cleaner = On

[Front obstacle detected]
extends UC-03

[Surrounded
(Front+Left+Right blocked)]

extends UC-04

Cleaning session active

[Dust detected]
extends UC-05

RVC Control SW

Timer RVC Control SW




System Sequence Diagram
UC -03 UC - 04

Front Sensor RVC Control SW Front Sensor Left Sensor Right Sensor RVC Control SW

frontObstacleDetected() frontObstacleDetected)

>

>

Motor — Stop
detect() — true

g’ -

alt [Side open (Left or detect() — true
Right free)] >

Motor — Backward
Motor — Left or Right .

- -
Motor — Forward
SRR

[Both sides blocked]

extends UC-04

I f
Eg RVC Control SW Front Sensor Left Sensor Right Sensor RVC Control SW




System Sequence Diagram
UC - 05 UC - 06

Timer Dust Sensor RVC Control SW
WC Control SW

tick()
.

detect() — true R
e
) Motor — Stop
Cleaner —= Power U D

tick{) [after intensify duration]
R R,

Cleaner —= On

RVC Control SW

Timer Dust Sensor RVC Control SW




System Operation

{interface}
RVCSystem

+ startCleaning()
+ tick()
+ onFrontObstacleDetected()
+ stopCleaning()




Domain mode

L.

CleaningSession

state : Idle | Active | Stopped

«abstract»

conducts Sensor

|
"

FrontSensor LeftSensor RightSensor

is_triggered : bool is_blocked : bool is_blocked : bool

i

1 | |I
detects (interrupt)  detects (periodic)  detects (periodic)

Y V¥

Obstacle

has

commands commands

DustSensor

has_dust : bool

detects (periodic) via

b 4

DirectionCommand

value : Forward | Backward | Left | Right | Stop

4

v’

Cleaner

driven by

b

Timer

tick_interval : duration

h

CleaningCommand

value : Off | On | PowerUp




Sequence Diagram

Aa Name = (& ® Primary Actor
5 HA MM AZ uc-o1
SA Sl "L UC-02
) Myt ol 2 31| UC-03
o) EQ| MEjHE UC-04
5 HAZE £0[7| UC-05

5 MANMEE UC-06



Sequence Diagram

UC#HO01 - "4 MM A|ZE

RvcController ICleanerController IMotorController

setPower(ON)

S

nove I FORWARD)
el i N

RvcController ICleanerController IMotorController




Sequence Diagram

UC#02 - EMH Ol KA

RvcController LeftSensor: ISensor RightSensor: |Sensor DustSensor: ISensor DefaultNavigationStrategy IMotorController ICleanerController

onTick()

detect()

false

detect()

false

navigate(SensorData)

FORWARD

move(FORWARD)

setPower{ON)

Timer RvcController LeftSensor: ISensor RightSensor: |Sensor DustSensor: ISensor DefaultNavigationStrategy IMotorController ICleanerController




Sequence Diagram

UC#03 - Htt ol 31

FrontSensor RvcController LeftSensor: |Sensor e o

onFrontObstacleDetected()
T

move(STOPF)
-

detect()

left open — state = AUDIDIHE_UBSTACLE

move(LEFT)
T

RO
'Ill

move(FORWARD)

FrontSensor RvcController | eftSensor: |1Sensor IMotorController




Sequence Diagram

UCHO04 - X8| ME| &S
TiIoHl 2=
FrontSensor RvcController LeftSensor: ISensor RightSensor: ISensor IMotorController

o

move(BACKWARD)

move(LEFT)

move(FORWARD)

FrontSensor RvcController LeftSensor: ISensor RightSensor: ISensor IMotorController




Sequence Diagram

UCHO05 - HA 25 =0)7]

RvcController DustSensor: ISensor ICleanerController

onTick()

set 1':'I OWer I |::' '::l' I'|.|'|".'I E F‘E:._I-._J: F:' ::
—

onTick() [after duration]
- >

_intensify_ticks ==
setPower{ON)

e — e — e

RvcController DustSensor: ISensor ICleanerController




Sequence Diagram

UCHO6-HANMER

RvcController IMotorController ICleanerController

move(STOP)
—_— >

setPower(OFF)

RvcController IMotorController ICleanerController




RvcController

- front_sensor: ISensor
-_left_sensor: 1Sensor
-_right_sensor: ISensor
-_dust_sensor: |Sensor

-_motor: IMotorControllet

- cleaner: ICleanerController

- nav_strategy: INavigationStrategy
- state: RvcState

-_intensify_ticks: int

+start() : void

+stop() : void

+onTick() : void
+onFrontObstacleDetected() : void

_dust sensor _front sensor _left sensor _right sensor _cleaner _nav_strategy

h 4

«enumeration»
RvcState
«interface» «interface» «interface»

ICleanerController Netietiace: IDLE

CLEANING creates

ISensor IMotorController
INavigationStrategy

AVOIDING_OBSTACLE

+setPower(power: CleanPower) : void ESCAPING

+detect() : bool . e
+navigate(data: SensorData) : Direction INTENSIFYING

+move(direction: Direction) : void

FrontSensor LeftSensor RightSensor DustSensor

DefaultNavigationStrategy

-_triggered: bool - state: bool - state: bool - state: bool

returns

+detect() : bool +detect() : bool +detect() : bool +detect() : bool

+navigate(data: SensorData) : Direction
+oninterrupt() : void

v v W

«enumeration»
Direction

FORWARD
BACKWARD
LEFT

RIGHT
STOP

«enumeration»
CleanPower

OFF
ON
POWER_UP

W v

SensorData

+is_front_blocked: bool
+is_left_blocked: bool
+is_right_blocked: bool
+has_dust: bool




Construction phase - OOl

DE2nE
e continue Construction phase

a2i=

* Program (RVC Control SW)
e Unit Test



Construction phase - OOl

— - - - - - s

- "m2 il A& = Qot System Operation2 = Zol=H0F UserZ} A& S=Z5|0F 2 %= 210{0F 5=4|?" (Can't system operations be called directly? User should be able
to call them.)

- "tick AFs0 2 Z0HA sh= 271" (Is it difficult to make tick run automatically?)

- "0|AH CLIOAM 22! A2 3 4= QI=Z712" (Is the display pushing/shifting unavoidable?)

- "ZA| dust= M2 BA|E=A 2ULE" (Is dust displayed separately?)

- "dust 4= *2 HA|old, obstacle Hizlsk= AH AE dustx BHjjzlsk= sysop BFE=OF" (Display dust as #, add dust placement sysop like obstacle)

- "= A7 FHAlet . IFEAlol" (Commit and push the changes)

2=
e Program (Ul + Simulator + RVC Control SW)
e Unit Test
o System Test



Claude - Compact Summary

o Compact summary
| This session is being continued from a previous conversation that ran out of context. The summary below covers the earlier portion of the conversation.

Summary:
1. Primary Request and Intent:
The user is working on an 00AD project building an RVC (Robot Vacuum Cleaner) system in (++17 following the Unified Process (UP). During this session, the user requested:
— Diagnosing why the program only showed Tick incrementing (nothing else moving)
— Making System Operations callable interactively from the running program
- Making tick run automatically in the background
— Fixing terminal display/input collision ("2 &)
— Adding dust cell placement (“dust x y°) and visual display (cyan "+ ) like obstacles
— Committing and pushing all changes
— Updating all docs based on code changes, writing decisions (AD) and failures (F)
- #x(ritically+*: Ensuring ALL Control SW docs contain ONLY RVC Control SW and hardware content — Simulator content moved to separate files
— Comparing and updating Notion "KONKUK 2026-1 00AD / Vibe Coding Result” with latest content
- Updating Unit Test and System Test databases on Notion
- Creating a Use Case diagram in Mermaid and adding to Notion

2. Key Technical Concepts:
— (++17, (Make, Google Test (FetchContent v1.14.0)
— 00AD / Unified Process (UP): Inception - Elaboration - Construction
- 4-layer architecture: Application - Domain - Interface - HAL
— State machine: “RvcState™ (IDLE, CLEANING, AVOIDING OBSTACLE, ESCAPING, INTENSIFYING)
- Strategy pattern: "INavigationStrategy  / "DefaultNavigationStrategy
— Constructor injection (DI) for all hardware dependencies
— Interrupt-driven FrontSensor vs. polled Left/Right/DustSensor
- “termios’ raw mode (C~ECHO { ~ICANON") for split display/input in terminal
— "std::thread” + "std::mutex” fTor concurrent auto-tick and user input
— Grid-based dust cell placement with auto—detection and consumption
— ANSI escape codes for terminal rendering ( \@33[H , "\@33[2)", "\@33[7251°, color codes)
— Notion MCP integration for page creation/update
- Mermaid flowchart diagrams for Use (Case representation



Result (Simulator)

i —+
k4579 8 8 8 T e S i
I I
o o 3 i ) 3 i e 3 o T 1 |
oo e XXXXX o o oo e :
R Xowo ot s X..--. i
S X X l
frs o S i
el oo X..... i
e X.ooon. X. .- |
o LR L LR b l
S I S B i
I I
= = = = = = = = =2 = =2 = = = = =2 = =2 = = = = I
I I
L L L o T e L s T s e e e e e e e 1
e e —F

Tick:33 | Dir:FORWARD | Clean:ON ; Pos:(14,0) | Heading:WEST
>
== RVC System Operations =—=

start startCleaning()

stop stopCleaning()

speed s> set tick interval (default 300)
dust x y placeDust(x, y) — shown as cyan #*
obstacle x y placeObstacle(x, y)

help show this menu

quit exit



Unit Test

Aa Name

}l ForwardWhenAlIClear

3 LeftWhenFrontBlockedAndBothSidesOj
3 RightWhenFrontAndLeftBlocked

}l LeftWhenFrontAndRightBlocked

}l BackwardWhenSurrounded

}l DustAloneDoesNotAffectDirection

3 StartMovesForwardAndCleansOn

}l StopHaltsMotorAndTurnsOffCleaner
}l TickDoesNothingWhenlidle

}l DustDetectionPowersUpCleaner

3 CleaningPowerRestoresAfterintensifyD
}l FrontObstacleOpenSidesTurnsLeft

}I FrontObstacleLeftBlockedTurnsRight

}l SurroundedEscapesBackwardThenLeft]

B FrontObstaclelgnoredWhenldle

— Expected Result

navigate() returns FORWARD

navigate() returns LEFT

navigate() returns RIGHT

navigate() returns LEFT

navigate() returns BACKWARD

navigate() returns FORWARD (dust FA|)
motor=FORWARD, cleaner=ON

motor=STOP, cleaner=OFF

motor.log H|{Q!S, cleaner.log HO{UAS
cleaner=POWER_UP

INTENSIFY_DURATION tick B2} & cleaner=ON
motor &=A]: STOP — LEFT - FORWARD

motor &=A{: STOP - RIGHT - FORWARD
motor &Al: STOP - BACKWARD - LEFT - FORWARI

motor.log H|{RUZ (Idle & QAT E FA|)

® PorNP

P

— Test #

UT-01

uTr-02

UT-03

UT-04

UT-05

UT-06

UT-07

UT-08

UT-09

UT-10

UT-11

UT-12

UT-13

UT-14

UT-15

® TestGroup

DefaultNavigationStrategy
DefaultNavigationStrategy
DefaultNavigationStrategy
DefaultNavigationStrategy
DefaultNavigationStrategy
DefaultNavigationStrategy
RvcController
RvcController
RvcController
RvcController
RvcController
RvcController
RvcController
RvcController

RvcController



System Test

ST-01: motor lastDirection = FORWARD, cleaner lastPower = ON UC-0 ST-01 WC AlEF = Motor?t FORWARD, Cleaner?t ON &E{21E] =l
StartMovesForwardAndCleansOn

ST-07: TicklgnoredWhenldle motor log 5 cleaner log 25 BIHRIE (HE i3 UC-02 ST-07 Idle £EHM|M T

ST-02: NormalTickReissuesForward motor log 271 1 S7H (FORWARD X&), cleaner log 27| = LUC-02 ST-02 start{) EL'-'-|=;=_.-" || i A Tick 248 — onTick(
FOEWARDS=

ST-04: lastDirection = FORWARD (Z]|I| = FE 23)
FrontObstacleAvoidanceResumesFor
ward

ST-05: BACKWARD — LEFT(£= RIGHT) E|H — FORWARD =AM = HE &9 UC-04 ST-05 Heb L FE L 2= — IDP EE AR T
SurroundedEscapeResumesForward lastDirection = FORWARD

DustPowersUpCleanerThenRestores INTEMSIFY DURATION Tick E2t {(AD-10)

ST-03: Cleaner POWER_UP & ghlf - X A7 Z ONEACE 27 : ST-03 SR A HE| A Xl (placeDust) Z Tick = A5 &% 8!

5T-06: StopHaltsMotorAndCleaner lastDirection = STOP, lastPower = OFF UC-06 ST-06 A B8 2 — Motor 2! Cleaner x| =2

1



CI/CD SetUp

OT=0OE
o X cioo|ZErelS it
ait=
xof L2 2 Halgtict
ci.vml Off BFHE LY 2.
oA
Install dependencies cmake, g++, clang-tidy, gcovr 2
Configure
Bui | d ——paral lel 2YH
Run testis

Coverade report

Upload artifact

LK

=2
=

A%

-DENABLE_COVERAGE=0N 22 HBZ2|X| F2i1

ctest ——output-on-tailure

=]
==

gecovrE HTML 2|ZE 44 (_deps HI2)

HH2|X| 2|EZEE Actions O}E|HE

= HEL



Bulld & lest

succeeded 9 hours ago in Tm 10s

Cl/CD >

Set up job
> Checkout
> Install dependencies
> Cache FetchContent dependencies
> Configure (with coverage)
> Build
Run tests

Static analysis

Coverage report

Upload coverage report

Post Cache FetchContent dependencies

Post Checkout

hV4

Complete job



Cl/CD

All workflows
Showing runs from all workflows

8 workflow runs

& fix: resolve clang-tidy errors in main.cpp and Simulator.cpp
Cl #8: Commit d72d75c pushed by bakbakwanwan

€3 test: update SimulatorTest to match current Simulator/RvcController b...
Cl #7: Commit 87023a1 pushed by bakbakwanwan

€ docs: update Control SW docs and add simulator-separated decision/fai...
Cl #6: Commit ab7c084 pushed by bakbakwanwan

) feat: interactive CLI with auto-tick, dust placement, and grid display
Cl #5: Commit a0f5{54 pushed by bakbakwanwan

@ fix resolve all clang-tidy errors blocking Cl static analysis
Cl #4: Commit 03cbdad pushed by bakbalwarwan

3 docs refinement
CI #3: Commit Ycdodbf pushed by bakbalkwanwan

€3 additional Cl setting
Cl #2: Commit 2624%¢e1 pushed by bakbakwanwan

& cisetting
Cl #1: Commit dba32b7 pushed by bakbakwanwan

main

main

main

main

main

main

main

main

Q) Filter workflow runs

Workflow = Event = Status - Branch = Actor -

E 29 minutes ago

{7} 1m 17s

E 37 minutes ago

{5 1m 355

E 39 minutes ago

() 37s

[ Today at 9:30 AM

(=) 29

[ Today at 12:55 AM

{5} 1m 16s

[ Today at 12:46 AM

%) 1m 38s

] May 18, 1:00 AM GMT+3

(3 1m 26s

[ May 17, 4:49 PM GMT+9

%) 36s



Static Analysis

i3
24
25

27
B
29
£l
1
32
i3
34
35
36
3r
£
39
48
41
42
43
44
45
46
a7
48
49
58
51
52

54
55
56
&7
58
59
(1]
61

B3
B4
65
(1]
&aF

Static analysis

Li4/13] PrOCESSINE T1LE /NOME/FUNNEFSWOrK/V1DEL00LNE/ V1IDeL0O1Ng/ TEST/ S1MULATOr/ S 1MUL3aTor 185T. Cpp.

158892 warnings generated.

[13/13] Processing file Shome/runner/work/vibeCoding/vibeCoding/test/app/RvcControllerTest.cpp.

196391 warnings generated.

Shome /runner /work fvibeCoding/vibeCoding/src/app/main.cpp:17:23: error: variable "g orig termios' is non-const and globally accessible, consider making it const [cppcoreguidelines-avoid-non-const-global-variables,-warnings-as-errors]

i7 | static struct termios g orig termios;
l -

Shome frunner/work /vibeCoding/vibeCoding/src/app/main.cpp:78:9: error:

78 | imt x =@, y = 8;
| P socansn s s s

fhome f runner fwork/vibeCoding/vibeCoding/src/app/main.cpp:81:9: error:

g | int x =8, y = 8;
| B nn oo o sacen sn o saen s
Shome / runner fwork/fvibeCoding/vibeCoding/src/app/main.cpp:92:5: error
92 | int main() {
l‘ "

: function "main’ has cognitive complexity of 26 (threshold 25) [readability-function-cognitive-complexity,-warnings-as-errors]

multiple declarations in 3 single statement reduces readability [readability-isolate-declaration,-warnings-as-errors]

multiple declarations inm a single statement reduces readability [readability-isolate-declaration,-warnings-as-errors]

Shome /runner /work fvibeCoding/vibeCoding/src/app/main.cpp:99:5: note: +1, including nesting penalty of @, nesting level increased to 1

99 | for (int x = 5; » <= 9; +x) { sim.placeObstacle(x, 2);
l "

}

Shome frunner /work//vibeCoding/vibeCoding/src/app/main.cpp:188:5: note: +1, including nesting penalty of 8, nesting lewel increased to 1

iea | for (int y = 3; y <= 4; +y) { sim.placeObstacle(9, y);

| n
Shome f runner fwork fvibeCoding/vibeCoding/src/app/main.cpp:181:5: note:
ied | for (int y = 7; y <= 8; +y) { sim.placeObstacle(9, y);

| ~
fhome f runner fwork fvibeCoding/vibeCoding/src/app/main.cpp:182:5: note
ez | for (int x = 5; x <= 14; +x) { sim.placeObstacle(x, 8);

l‘ "
Shome f runner fwork fvibeCoding/vibeCoding/src/app/main.cpp:183:5: note:

}

r #1, including nesting penalty of @8,
}

r #1, including nesting penalty of 8,
}

: #+1, including nesting penalty of @,

183 | for (int y = 3; y <= 7; +y) { sim.placeObstacle(is, y); }

l "

Shome frunner fwork fvibeCoding/vibeCoding/src/fapp/main.cpp:114:29: note: nesting level increased to 1

114 | std::thread tick thresd([&]() {

| ~

Shome f runner fwork fvibeCoding/vibeCoding/src/app/main. cpp:115:9: note:

115 | whila (running) {

| Ly

Shome f runner fwork fvibeCoding/vibeCoding/src/app/main.cpp:148:5: note:

i4e | whila (lguit) {
l‘ "

Shome f runner fwork fvibeCoding/vibeCoding/src/app/main.cpp:142:9: note:

142 | if (read(STDIN FILEND, &, 1) <= @) { break; }

l Ly

Shome frunner fwork fvibeCoding/vibeCoding/src/app/main.cpp:146:9: note:

ide | if (c = "\n" || € = "w") {

+2, including nesting penalty of 1,

+1, including nesting penalty of 8,

+2, including nesting penalty of 1,

+2, including nesting penalty of 1,

nesting level increaszed to 1

nesting level increased to 1

nesting level increased to 1

nesting level increased to 2

nesting level increased to 1

nesting level increased to 2

nesting level increased to 2

L] Static analysis

e

B m o~ o

18
11
12

14
15
1b
1/
18
19
2d
21
s
23
el

il o]
AF
A5

* Run find src test -name "*.cpp' \

[1/13] Processing file Shome/runnerfwork/vibefoding/vibeCoding/src/hal /DustSensor. cpp.

[2/13] Processing file Shomefrunnerfwork/vibelfoding/vibeCoding/src/hal/FrontSensor.cpp.

[3/13] Processing file Shome/runnerfwork/vibeCoding/vibeCoding/src/hal/RightSensor.cpp.

[#/13] Processing file [home/runner/work/vibeCoding/vibeCoding/src/hal/LeftSensor. cpp.

[5/13] Processing file Shome/runner/work/vibefodingfvibeCoding/srcfuifConsolefisplay.cpp.

17551 warnings generated.

[6/13] Processing file [home/runner/work/vibeCoding/vibeCoding/src/ui/fGridDisplay. cpp.

37889 warnings penerated.

[7/13] Processing file fhome/runner/work/vibeCoding/vibeCoding/src/domain/DefaultiavigationStrategy.cpp.
38373 warnings generated.

[8/13] Processing file Sfhome/runner/work/vibeCoding/vibeCoding/src/simulator/Simulator.cpp.

58493 warnings generated.

[9/13] Processing file Shome/runner/work/vibeCoding/vibeCoding/src/app/main.cpp.

76958 warnings generated.

[18/13] Processing file fhome/runner/work/vibeCoding/vibeCoding/src/app/RvcController. cpp.

78314 warnings generated.

[11/13] Processing file fhome/runner/work/vibeCoding/vibeCoding/test/domain/DefaultNavigationStrategyTest. cpp.
116581 warnings generated.

[12/13] Processing file /fhome/runner/work/vibeCoding/vibeCoding/test/simulator/SimulatorTest.cpp.
158886 warnings generated.

[13/13] Processing file /homefrunner/work/vibeCoding/vibeCodingftest/app/RvcControllerTest.cpp.
196385 warnings generated.

Suppressed 196428 warnings (196385 in non-user code, 43 NOLINT).

Use -header-filter=.* to display errors from 3ll non-system headers. Use -system-headers to display errors from system headers

as well.



Static Code Analysis with Claude

o EIAELS SWMED) dang-tidy7t ATHO0IL. Oll2f LIS EQIEH|S.
® Bash Show failed clang-tidy log

[M ah run wiew 26199133014 —log-failed Z=&1

OUT Build & Test Static analvsis 2026-05-21T01:03: 16, 01102472 ##laroup]Fun find src test -name '+.cpp’ H
Build & Test Static analvsis 2026-05-21T01:03:16. 01106302 ~[[36: Infind src test —name '+.cpp' #°[[0n
Build & Test Static analysis 2026-05-21701:03:16.01109862 ~[[36:1n | wargs clang-tidy -p build ——warnings-as-errors="+""[[On

® Thinking
o O2{7t 52tA0IK. =rcfappinain.cop @ srefsinulator/Sinulator.cpp B 2HEAIR.

® Read nain.con

e 02 5=
1. main.cppi 17 — g_orig_ternics non-const global
2. main.cop:78,81 — int x =0, vy =0 FEZF M 2 &L
3. main.cpp:92 — main({) cognitive complexity 26 (Et# 25)
4. nain.cppi 14l — char c: O|ZE7[%
5. Simulator.cpp:28 — count() implicit bool Hgt

O|%| LEBHA HIAE ST 89l 5 pushEAL.

Bash FRebuild and check for errors
' cmake ——bui ld build ——paral lel 2=81 | grep -E "error: |warning: |Built target” | head -20
U7 [ 12%] Built target atest

[ 20%] Built target gtest_main
[ 29%] Built tarwet amock

Bash FRun all tests
I cd fhomefwan/00ADProject fbui ld && ctest ——output—on-failure 2=&1 | tail -5

T =22A22 Test #2250  Sincl atorTest: [ icklenorediRenl die s e e s e s s e e s Fassed 0.02 =sec

100% tests passed, 0 tests failed out of ¢






