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Part 1

: Functional Requirements (1)

Functional Requirements Use-Case Number & Name Category

Controller= Turn-off, Turn-on, Stand-by, Normal,

FR-CO1 o 5 Hidden
Power, Low-battery2| &% REE t2[s{OF Bt
Controller= 2 E T2to| M nff Hxl| S& ZEE A .
FR-CO02 N S5 Hidden
A LSO StCt.
Controller= Low-battery 2= Stand-by % .
FR-C03 e ror= Hidden
Normal, Power 2EHLC} M X2|SHOf SHCt,
Controller7t AN A= S2t battery HEHE digital _
FR-C04 = Hidden

clock F7|0| f2} HHHOF ST

Controller= Off #EHO{ X AHZXI7t Power HES 52 .
FR-UC1-01 N UC1. Turn on System Evident
™ MRS HOF oLl

==

Controller= M3 217} #l= digital clock, obstacle
FR-UC1-02 sensors, dust sensor, motor, cleanerE %x7|3tst1 UC1. Turn on System Evident

- stotiof SILt.

Controller= 7|& 2t £ motor direction= ,
FR-UC1-03 I UC1. Turn on System Hidden
forward2 AHs{O0f oiCt.

Controller= 7S 2t& = operating mode= ,
FR-UC1-04 L UC1. Turn on System Hidden
Stand-by= A&|{0f StCt,
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Functional Requirements (2)
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FR-UC2-01

FR-UC2-02

FR-UC3-01

FR-UC4-01

FR-UC5-01

FR-UC5-02

FR-UC5-03

FR-UC5-04

Functional Requirements Use-Case Number & Name Category
Controller= Stand-by ZE0{|A Start HE0| 2| . :
4 e UC2. Set Cleaning Mode Evident
Normal 2E= M=ts{{of otCt,
Controller= Normal 2Z0]| ZII5HH cleaner,
obstacle sensors, dust sensor2| #EHE digital clock UC2. Set Cleaning Mode Hidden
Z=710]| 2 = Z5HOF ot
Controller= Normal, Power 2=0|11 Zo{= 3|I|7} & UC3. M . g Evident
. Move Forwar viden
QK| 2 HL motordi| HMZTI HHZ LH2{OF St
Controller= Normal, Power2Z=0{| ZII5HH cleanerd| c4. S Cleani _
S A|TH Bi24S Hersob S UC4. Start Cleaning Evident
obstacle sensors= Normal, Power 2= S0t 2022 , .
N UCS5. Avoid Obstacle Evident
ZX|SHOF SFCt.
obstacle sensors= &O0ES ZX|5IH obstacle signal . .
e UCS5. Avoid Obstacle Evident
= AAEI0| ™ S8HOF otCt.
Controller= obstacle signal =4I A| 0= 3|I| Bisks . .
I = UCS5. Avoid Obstacle Evident
Z7J5HOf otCt,
Controller= 2™ &l 2|1| 2rgko]| 2} motoroi|A| : ,
UCS5. Avoid Obstacle Evident

HZAE| direction2 YAHZELCY.




OOAD TEAM 01

Part 1

Functional Requirements (3)

Functional Requirements Use-Case Number & Name Category
Controller= &0l 2|I|7} 2t=2 =™ Normal 2E7} |X| , ,
FR-UC5-05 UCS5. Avoid Obstacle Evident
k= 3% CHA| T2 BE S LH2{0F S,
dust sensor= Normal 2= St HX|2F2 ZX|Slof ot . ,
FR-UCG6-01 ot UC6. Adjust Power Mode Evident
dust sensor= HX|E ZX|5HH dust signalE A|AHIO]| , ,
FR-UC6-02 B UC6. Adjust Power Mode Evident
1 &H{Of StCt.
Controller= dust signalZ =415 Power 2E= 2t , ,
FR-UCG6-03 ok StCt UCG6. Adjust Power Mode Evident
oo ot
Controller= €& A|ZH0| X|LH CHE @M REJL Q= E , .
FR-UC6-04 N UCG6. Adjust Power Mode Hidden
2 Normal 2EZ H2H6lof STt
Controller= Normal, power 2E=0{|A Start HEO| = .
FR-UC7-01 R UC7. Set Stand-By Mode Evident
2|™ Stand-by ZE=Z H2tslOf Bt
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Functional Requirements (4)
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M Functional Requirements Use-Case Number & Name Category
FR-UC8-01 MotorE Stand-by 2EZ MEHe|H 1SS HEO} SILCY, UC8. Stop Moving Evident
L UREGE Motor= Low-battery ZEZ MetE|™ UCS. Stob Movi Evident

S . Stop Moving viden
FR-UC8-03 Motor= turn-off 2RE= Mete[H 152 HF|Of SiCt, UC8. Stop Moving Evident
Cleaner= Stand-by 2 =2 F2tE|H : .
FR-UC9-01 UC9. Stop Cleaning Evident
TS= TFOF otCt.
Cleaner= Low-battery 2EZ Hatx|H : .
FR-UC9-02 UC9. Stop Cleaning Evident
TS= HFOf oiCf,
FR-UC9-03 Cleanere turn off REZ MetE|H A5S HFOF S, UC9. Stop Cleaning Evident
Battery= low batteryZ} =™ Controller®{|#| low .
FR-UC10-01 , UC10. Set Low Battery Mode Evident
battery signal2 &£HLC}.
Controller= M 0| HX U2 i, low battery signal2 ,
FR-UC10-02 UC10. Set Low Battery Mode Evident

HtOM RXAXOZ |ow battery ZEZ HABICY,
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Functional Requirements (5)
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M Functional Requirements

FR-UC11-01

FR-UC12-01

FR-UC12-02

HR[5IH, X722 ME = &F5= FX(ICt

T 1o=2

Use-Case Number & Name Category
ALEXI7E battery charging2 AIZISHH, battery= &7
Y gng= . y UC11. Charge Battery Evident
7ts R E A, TS I’S.*P_Hif

Controller= H&0| AN JUS W, ArZXI7t power .

N UC12. Turn Off System Evident
button® F=2H turn off ZEZ ™ESICY,

BatteryE H|2[et 2= 7 dXN|= turn off REE TEtS .

UC12. Turn Off System Evident
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: Use Case Diagram

OOAD TEAM 01

RVC System

Power Button

Charge Battery

Start Button

Cum on System >
> Set Normal Mode >

Set Normal Mode

Set Stand_by Mode

Move Forward

Start Cleaning

Avoid Obstacle

Obstacle Sensors

Adjust Power Mode

Dust Sensor

Motor

Cleaner

Stop Cleaning

Stop Moving

Set Low Battery Mode

Dio Qool

Battery
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: Use Cases |dentify and Describe Actors

Obstacle
Sensors

[Front, Left, Right
Sensors]

Dust
Sensors
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Part 2

: Use Cases |dentify and Describe Actors

Cleaner
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Part 2

: Use Case Description (1)

UC1. Turn on System UC2. Set Cleaning Mode

Actors : Power Button

« When the system is off & user press Power Button.

e System turns on HW components (digital clock, obstacle sensors,
dust sensor motor, cleaner). Actors : Start Button

« System sets the motor direction forward.
e System sets mode stand-by.

e When system mode stand-by & user press the Start Button.
e System sets mode normal.

UC3. Move Forward UCA4. Start Cleaning

Actors ;: Motor Actors : Cleaner

« When the system mode is normal or power.
« System moves the robot forward every clock cycle.

« When mode is normal or power

e Cleaner cleans a room.
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: Use Case Description (2)
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UCS5. Avoid Obstacle

Actors : Obstacle Sensors

« When Obstacle sensors detect obstacle.
» Obstacle Sensors send signal to System.
« System determines direction of motor to avoid obstacle.

UC7. Set Stand_by Mode

Actors ;: Start Button

« When mode is normal, power & user press Start Button.
e System sets mode stand-by.

Actors : Dust Sensor

« When Dust sensor detects dust.
e Dust sensor sends signal to System.

UCG6. Adjust Power Mode

e System sets power-mode for 5 seconds.

Actors : Motor

« When mode is not normal, power
e System stops the robot movement.

UCS8. Stop Moving
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: Use Case Description (3)
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UC9. Stop Cleaning

Actors : Cleaner

« When mode is not normal, power
 Cleaner stops cleaning a room.

UC11. Charge Battery

Actors : User

« This use case begins when user starts charging

UC10. Set Low Battery Mode

Actors : Battery

« When battery sends low battery signal to System.
« System sets mode low battery.

UC12. Turn Off System

Actors : Power Button

 When system is turn on & user press the power button
e System turns off the HW components.
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: Non-Functional Requirements
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M Non-Functional Requirements Use-Case Number & Name Category
L UC1. Turn on System
N1.1 A A|ZHE "X = 22 otof| £~ BIC} Performance
UC12. Turn off System
ZOoiE ZX| = 0.5 O[L{of| ek Mets A%
N1.2 sict UCS. Avoid Obstacle Performance
HX| Z4X[ = 12 O[LH0]| Power Up EEE M ,
N1.3 o UCG6. Adjust Power Mode Performance
2fo

AAHI2 Digital Clock?| Tick A0 2 F=

N2.1
7|1M 2= SAOHOf oIt

all

Operating Env.

low battery= HiE{2| ZtZF 10% O|St= ST}

UC10. Set Low Battery Mode

Safety
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: Cl / CD Description
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IDE
Version Control
Build System
Compiler
Unit Test
Cl Tool
Deployment Server
Team Communication

Documentation / Knowledge Base

Issue Tracking / Task Management

Functional Requirements

Visual Studio Code

Git, GitHub

CMake

g++

Google Test (gtest)

GitHub Actions

AWS EC?2

Discord

Notion

GitHub Issues
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: Cl / CD Architecture
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Development

— i,

IDE
4 Visual Studio

Build System / Compiler

A CMake Eias

CMake + g++

Unit Test

G gtest

Google Test

Version Control

Cl

Q Cl tool

2 ~ GitHub Actions

Build + Unit Test
A CMake + thest

Build + unit test in Cl

RS Roeer. o 0
Version Control
Git + GitHu
\ J
e Collaboration e
Team Communication
m Discord
Docs / KB Issues / Tasks
I
Notion GitHub Issues
. Y,

Deployment Server

r \
AWS EC2
m AWS EC2
remdt;e access /
deployment endpoint
\_ J







