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v SRS

We need to make and System Requirement
Specification about RVC Controller or
Roomba. You should meet the following
conditions for this document. please make
it in md file, and include Functional
Requirments and Non Functional

Requirments.
(U= AY)

'l'l'H;,l' [ 5 ip i

r** and **MavigationAndEscapeCoordinator®® of session sti




v USE-CASE

Next, please make use case
which goes along with SRS you
just made. Make it in Casual
form and give me md file




v UseCase

1. Start automatic cleaning
session

2. Cruise forward while
cleaning

3. Avoid obstacle(forward
blocked, not surrounded)

4.Avoid obstacle when right
turn bocked

5.Escape when surrounded

6.Boost cleaning when dust is
high

/.Resume forward cleaning
after a maneuver

8.Handle missing / invalid /
stale obstacle data

9.Build consistent fused
obstacle picture




v SDD-SSD

UC-05 — Escape when surrounded
(system sequence diagram)

RVC Ll
[black box)
Obstacie sersor Drive motors [/
[m:.::; subsystem wheel subsystem Oeaning hardware

L ] sfter UC-01 ]

I
ait ) seneer drepout during reverse
. 1 ObstacieStateCharged(dropoutDur mglieverse)

[ net: UC-08 3

2 DbstacieStateChanged surmounded)

3 MotionCommandy fortedF orward)

alt [/ EHEM
| loop ,J: table Lateral ppening oo fallback

Next, please make System | -
Sequence Diagram which goes 3| E——— —_—

' Eﬁ A o lateral opaning or max backup
: H 10 ObstacleSt steChanged (reverseCycieSample)

4 MotionCommand(reverse]

7 Motion Command{ continueeverse )

11 MotipnC; b eReverse)

along with SRS and Use Case S

i alt /| Bieral opening prefer right .

12 OestackeStateChanged{lster A0pening]

you just made. |l —

' 15 MotonCommand [forward) :

o eter raghn e v It 1 .
' 17 DbstacieStat elhanged lateralOpening) i .

18 OBstacke St CNanged| nghtinvakdF orOpening)

19 MotionCommand(lateralEsaapeleft)

20 ObutadeStateChanged|forwardSafe)

21 Mobon Commuand{formard)

22 CleaningCommand{sctive) _:

.
Y Ppokp wa beige M gpaning H

23 DbstackStateChanged manBackuphicLateraiDpening)

4 MoticnCommand(falback TBD)

H 25 ObatacleStateChang ed nol.at erallpeningWithinlimits)

global mitigations TBOD

L Lt T ¥




v SDD-Domain

Next, please make Domain
Model Diagram based on
SRS, Use Case, and System
Sequence Diagram.

Roomba RVC — Domain model
(names & attributes = SRS §3.2)

Durit sensor

Obstacle sersors
{front, left, right)

stacleStateChanged

1

CbstaclePerceptionConioxt

frontDbstacle @ Boolean
leftObstacle | Boolean
rightObstacie | Boolean
IntlipdateTime | TimeStamg

_Hcm-r uer Etl'-rﬂ.lltr_

|

l\Fuu«:l}bﬂulﬁnmhut 5;'::5;‘::’;"

FusedDbstaceSnapahot | metsage paykoad, NavigationAndEs copeCoardinabor AutomaticOeaningSession

CEIY-FR-3): derbecd Trodn seclors: { qrotifies session stabay

inchides surrounded, |ateraldpen ing, mationState | MotionState sessiondctive : Boolean

forwardSate, turn viability [deskgn) backupDistanceRemaining : D-Isl:.:.n:-t,ll sessionSource : Emnnﬁurr:el
e | .

“"“———-_______Em‘_u&uruluﬂmd ?‘Tﬂﬁlnﬂn,,F",t;:;"‘““",.;r rotifles session state MotionCommand
1
—\—\__"‘—\—\_\_\_\_\_‘_\_

—1| SurfaceCleaningController

cleaningMode ;| CleaningMode
powerLevel @ Powerlevel
dustSignal ; DustSignal

Wheel motors
| (left, right) |

H
ILﬂnlngﬂnmmuﬂd

|L'I|‘.wur'|ln|; Fa rdware




v SDD-SD

(s;q:nrt;m dfag;am}

y i o T
{inside the S50 black beu)
Heara near perception: nawigation: chaaning: Wheel mobrs
ibenefiiary) [Stmsacte sarsons D lachePeremptionContaat NarvigationndEscapetoondinator SurfacelieanegContraller {left, right) Lleaniog hardean
[ after UC-0L | : i
i 1 .
T et s sy e ! ! : !
' i bmacieSiatedh unburirgReverse) H i i
| i 2 e 0L S it re ] i :
. I e LUC-08 i} H
! E 3 dnsrreunded ) __: ' ' '
E ' i A ot i PRuseded ) ; | I :
E ; : H 8 MotenCommand)fortsdtormard) ; E
: =t T u:‘—mupmwnp-;q- : : : l E
| [[leop 7 - skl ksbured apesing or Tellsech N H i H i
1 ¥ ! [ & Mokion Cox i . :
. T e ] :
: : | @Pumdnesminsnapahos) dngr] ! ! :
L DealeeStatethanged! madngi Duringheverie) |
; - |10 Fusedtd reverieieatng) ! ;
ext €aSe Mmake 5 ; ; A ;
I : e ne g | H | !
: . B ’ 13 MatoaCommand (reseerse) - B
E : 1§ DeerscieStateDranged{redese e adig 1) =; ' ' ' '
o T e 5 apanae| ) !
| v + + 3 H
' - 13 DfalackStalolfunged! revorec CydeSam plo] H H . H
: : i revereCyeletamplal : : :
[ s H L7 Motite Cammand softinuaflevernia . H
E E|Imu-oﬂ,—m#mm £d reverse while both skies doded U .
OII S eIII e uel Ice i et : : :
i ¥ B8 OtatadettateChanged] ateralOpaniag| ] i H !
; | 19 FusedOtntsciefin right Tumiabie] | : . :
° ; H 21 DbatsclaStateChangediiorwardtats) o : ; :
I i l ri ' m | 23 FusdObstacieSnapshen formerdSate) |
E . : H 23 MetenCemmand|lommand) :
! B H T T ki B H
i 13 ClasnungCnmmandsctive] H
f i f I y
| |t b et : : R '
; H 28 OtntadeiasteC harged| atesalCpening| - i :
; |37 PumolintacicinapahotilateralOpening) :
! § B ORAarMSILECRIAGR ) g LIt aliIF oD g ) '_: H : i
H ' | 2% FusedDimtaceSnapmhorienTomiiabie] | ; H
31 BhouieStuethangedifsmarsbats) o ;
: ; | B3 Fuied0iaracieSamp st fornaedSate] | : i
: : - ' IF Clmaningromenanaiactival o
; ; : [ ) eat UCOT i B :
; s B i o2 bebar e ogenvnn ' : ' :
© 6 COSLRES L TR o kB R L B B en g :
; H |37 FusedOistacieSnanshat(nolatersiDpening) ; ; H
5 ; : 38 HotionCummand Falbark T80} . ;
. bk nd et e ! ! . H
: 38 Obntscte 2 steChunged[nod ateraipeningihithil imita] ! . H |
: T —— olsteraCipening) ! : :
i i  ep——— i H i
' . : | pleal mitigations THO [ ' !




v SDD-CLASS

Next, please make Class
Diagram based on
Sequence Diagram and
Domain Model Diagram you
just made?
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v Code

SRC

rounded

ireverseReadings | |

NangationAndEscapeCoo. ..

Alright! Now would you
make code based on |
Sequcence Diagram and
Class Diagram? Please keep
the operation name and |
logic same as the etun;
documents we made so far.

snapshot . kind ] hotkind: :rightTurnviable || snapshot.ri




EXFECT EQ

shot .
ApSnNo
ARSI

Kl

nd, rvc::Fusedobstac lesnaps tE1nd: s surroundde -
ftorwardilocked ) ;

Great! Now wou

d you make

Google test for Unit testing

our CoaG

e?



ir= cLest

GCC Code Coverage Report

essionEnablesNav il].l,t lanfindC Llean il'llilv:'llll ieies

q i ablesNav ilj.l,l‘ LanfndC Les ‘alicies
. as Directory: ./ Coverage Exec / Excl / Total
: Coverage: [lows=0%, medium: = 75.0%  high: = 90.0% Lines: 93.6% 264 /0/ 282
- Functions: 97.3% 36 /0/37
Branches: 79.6% 90/0/113
-"II 160 o
endsCleaning i i
stopsHotionAndSuspendsCleaning .....o0cvemnnsnna Fassed . M
it PartialStaleSnapshotUzesPartial Lo mmanc
it PartialStaleSnapshotUzsesPartial ) N
Lines Functions Branches
7. ir . ingsCe oS include/rvc/Ports hpp [ 100.0% 100.0% -%
scapeloordln Iriest FAEES ¥ VA BB A N ASEe0 i 5fﬂf5 5;0!5 ﬂfﬂ;"ﬂ
rc/AutomaticCleaning... [ | 100.0% 100.0% -%

24/0/24 6/0/6 0/0/0

src/NavigationAndEsc. .. [ 96.8% 100.0% 81.1%

90/0/93 | 8/0/8 60/0/74

src/ObstaclePerceptio. | 942% [ 1000%  864%

Would you Fun COde 81/0/86 | 3/0/3 19/0/22
. r ftwareContro.. [ ] 90.9% 88.9% ~ 50.0%

Coverage Test for it? 2/0/2  3/0/9 WSHOMS
src/SurfaceCleaningCo. . [ 1 846%  1000% |72

aa/0/52 | 6/0/6 B0/

Created using GCOVR (Version 8.6) at 2026-05-16 16:47:30




v Simulator

Running 30 scripted scenarios
Use --verbose

[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]
[PASS]

TC-01
TC-02
TC-63
TC-8ed
TC-85
TC-06
TC-07
TC-08
TC-09
TC-10
TC-11
TC-12
TC-13
TC-14
TC-15
TC-16
TC-17
TC-18
TC-19
TC-20
TC-21
TC-22
TC-23
TC-24
TC-25
TC-26
TC=-27
TC-28
TC-29
TC-30

Summary: 30 /

to print actions and command traces for every scenario.

Initialize enters safe inactive state

Start and cruise forward while cleaning

Dust boost returns to normal while active

Dust boost is deferred while session is inactive
Invalid dust signal keeps normal cleaning

Stop session stops motion and suspends cleaning

Resume after stop re-enters forward cleaning
Service/reset request enters inactive safe state
Invalid obstacle data triggers full fault stop

Partial stale obstacle data uses gradual stop

Recovery snapshot is accepted without new command
Forward blocked not surrounded chooses right turn

Right blocked chooses left turn

Oscillating lateral readings suppress motion

Surrounded starts reverse escape

Reverse readings continue backing up

Reverse cycle sample continues reverse segment

Lateral opening escapes right

Right invalid for opening escapes left

Max backup without opening uses fallback

No lateral opening within limits uses fallback

Dropout during reverse enters UC-08 style stop
Ambiguous obstacle snapshot waits for later policy

Raw updates build consistency snapshot only
Asynchronous side update aligns snapshot only

Forward safe after maneuver resumes cleaning

Forward blocked after maneuver trends to obstacle avoidance
Going back then turning: reverse before right escape
Going back then left turning after right opening invalid
Full mission path with boost, trap escape, resume, stop

30 scenarios passed.

SIMULATOR |3

& mve_simulator.cpp

ng describeActions

std::zsize t i @: 1 < actions.size(); +*i

runActions SEds iveCtor{ACTiOn >N &
Ve iTimeStamp time 1:
autol action : actions
h (action.kind) {

ActionkKind: :Initialize:

controller.initialize();

actionkKind: sStart:

controller.sessionIntentPort () . StartSession{rvc: S

ActLonkKind: :Stop:

controller.sessionIntentPort().StopSession( ) ;

Awesome. Now would you
make Simulator to test the
program? | would like 30
test case for it.
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AT pelor

@ Static Anabysis
O Build Test, Semulate
Rusfi et

) Lage
3 Usag

) Woridflow file

Static Anal

Hiended 5

L

L]
LA -
L -
o

L4

sl aQ
1i5e 550 i 204

Sl up job

Chisckout repositon

metall statec anahrsis b

Fun cppcheck

* Run cpptheck

Checking cppfere/dutemanlel lesningSesslon, cpp ...
175 flles ihecked BX dona

Ehecking cppfare/Navigatlondedl scapeloord inator . opp ...
275 d1led éhecked 44X done

Cheiking g/ are/OBstac lePerdepl Lonlomtent, CpP .-
175 files ¢hecked 7K done

Ehecking cppdar /R ol twareConirol lae. cpp ...

Af% files chocked &5K done

Ehecking cppderd/Serfacelleaninglontraller.ipp oo.
B flles checked 10NN done

Past Chaclooart reposilony

Fost fob ¢ leanup,

fuiiF A ERT verdlch

gt verslom J2.5%48.0

Temporarlly everrlding HOME=" hose ) russer Swork ) besp /DTS 106 57 a6 - 4 32 - B0GL - 60895 )0Ted S " bafore saklng global gie
Adding reporitory direclory To the tesporary it global comfilg as & wate dirsctory

fusrfbinf/glt config global add safe.directory [hose/rusner Meori 000wl th: AT 00AD -with-Al

fuirfbdn' gt contlg local o g - i Rot -réagenp Corel. s ihlosmard

cond I changei

Finally, would you make
CICD in github? Please
include at least one Static
Analysis.



» Cl/CD

<» Code () Issues

= C++ Cl

O Deilise | OOAD-with-Al

Il Pull requests

() Actions [ Projects [ Wiki ) Security and quality |~ Insights 3 Settings

@ Limit static analysis to RVC source code #2

IEﬁ.'IEunmry

All jobs

@ Static Analysis
@ Build, Test, Simulate

Run details
O Usage
] Workflow file

|-|I

Tnggered via push 5 days ago

Deilise pushed o 12eedd® main

cpp-ci.yml

Gne push

@ Static Analysis

Status Tatal duratian At acts

Success 1m Os 2

265 ® ® @ Build, Test, Simulate 285

Q1




v HAZ 118 - ssd 5 Of| A

UC0SE « Escapo Whon Surrounded - Syslem Sequonce Dlagram

it | need the SSD's System part

Obatacle Sonsoe Dirtv / Vool Clganing Hardware Ul [ Siatun
roratons | Seboyutn Obstck Fsicn Escapn Dociman Lo cisaing Contl | “subsystom | | vacuum /B M | | Indeator to be black boxed.

P ko il OruRES Chia il Sl alonm |6 acthve
Trin o xposos orly (e msin inbefral decnions fof LIC-06

Saard cunded Conditkon i delecied ..-;I

1 Feonl loft, and righ ol repoen ll_hl:ilnﬂ

¢ PO Also, you need to make the
= discriptions on the arrow to

e y be Operation names and

P e e arguments, not explanation of

T Upelaed rand imgs whils iolol ll!l:i.l-lu.l.l;..

| [ a0/ ::.Hﬂu:rl-urlhl-lﬂvlwhim] What It IS dOIng.

| I Blop becking up: & bun can begin
Y
[Forward beaks Chess, bif B-plh sidis ars Wl o 4]
) 10 Hasinp: backiing wp forvenrd-onky caar i mol endugh
—

Finally, remove the bottom
PR _ - | part of the participants and
T : what is going on inside of the
objects.

H Servie. ressl of mown P tobod f recirory o il peosaibbe




A

= N - ssd 5 0| A

UC-05 — Escape when surrounded
(system sequence diagram)

Roomba RVC control softwars
(black box)
Home uter Obatacie sendor Drivie motors Jf
(beneficiary) o e System wheel subsystem | | Gieaning hardware

after UC-01 | : .
‘. ' - . : :
: st ) seeder dropot during reverss ' ' '
: - 1 ObstacieStateChanged(dropoutDuringReverie) - : -
; mext: UC-08 2 : :
X ' £ Otrstacie StateChangeof surmounded ) g : '
. alt ./ misrmetent surrounded fMicker . '
: _loop ./ sable latersl spening o fallback : :
I 1 & Mot el man g reverse) o :
: 3 ObstacieStateC hanged|fckerf rame) ol : :
5 PrS————————_— | 5
E F # MoptipnCommand] continueReverse ) ’_: '
. : B Mot moCommand] rewerte) a. '
5 : 9 ObsisceStateChanged(reverseResdings) . 5 :
toop J lsteral opening or max backup ;
' . 10 Oibstacie St ateChanged (reverseCyrcieSample ) > i H
. ' 11 MotionCommand (Cont mucReverse ) ,,_: '
mnﬁnmm“mrmmmmmﬁ




» 4% 1 - Use Case, Domain Diagram 0f

Start Cleaning

starts the robot, elther by pressing a button

ler marks the cleaning session as active.

## UC-82 - Move Forward While Cleaning

i |-'.|I:i.’||‘l 1% active and II||||'irl|f 15

normal cruising behavior.

# UC-83 - Avoid a Front Obstacle

P

Roomba RVC - Domain Diagram from System Seguence Diagrams
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A

## UC-01 — Start automatic cleaning session

**Use Case Name**
start automatic cleaning session

**Actor**

- **primary:** **Home user** (starts cleaning from UI or phys
- **primary (alternate):** **scheduler / clock** (if the prod
- **supporting:** **yI / panel firmware** (delivers start/st
*(The cleaning control **software** is the **system**, not an

**Purpose**
Put the robot into **automatic cleaning** mode so vacuum/mop

**overview**
The user or an automated schedule requests a cleaning session
obstacle handling, dust boost) until the session is stopped.

**Cross Reference**
SRS §3.2.1 **AutomaticCleaningSession** (OBJ1-FR-1, OBJ1-FR-2
*¥FR-@@1*%); §3.1.1 UI-1, UI-2. Legacy: FR-001, FR-815, FR-01

**Pre-Requisites**
- Robot is powered and not in a factory-locked state that for
- Session **stop** 1s not asserted.

**Typical Courses of Events**
1. **Home user** (or **scheduler**) issues start-cleaning int

= 71X - Use Case, Domain

DSt Sensor

InBge ofware (SRS 83,211

Uit soitwarg

FussdDbstadesnapshot | moisage paykond P
Q8JI3-FR-3): derived Trom SeCiors;
ncladed murrounded, |aterspening,
Forwardoate, Turm vebahly (desgn)

LrustSagng 1L pdated

jagram 0f

Roomba RVC — Domain model
(names & attributes = SRS §3.2)

Obstacle sensors
(frant, left, rnght)

k|
stackbtatel hanged

1
Chstas | &Pe rttphionConbe

frontObstacle @ Boolean
eifiUbstacle | Boolean
rightGbstacle : Baodean
pEtLipdatelime | TimeSamp

|
|l usedD et acleSnapahok
1
1

NavigaticnAndEscopeCoord inator

motionState | MotionState

backupDEtanceRamaining : Distance » i

- Suspend Clesning ForMansuvar

=H|:'-'..un1|'l: leaningAfterMansuver .~

—) | Surface Clean ingController
cleaningMode ; ChraningMode
powerLevel @ Powerlevel
dustSignal ; DustSignal

]

s KleaningCommiang
1

Cleaning hardware

(rotifies sossion statey

Home user § Scheduler

iy
o

'__,.-"'.:'r'.1".'|-'-.'\. <

._._.-" SEOpSeLLan
L-

AutomaticCleaningSession

spdsignActive | Boolean

sessionSource @ SessonSounte

-t
- 1

notifles session state .-"'-.__ MotionLommand

P
-

Wiheel motors
[heft, right)
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