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<€ System Object>

< ject>
System Object ObstacleSensorHandler

DustSensorHandler

-dustlLevel : Float -location : Position

motifyDust(dustLevel) +notifyFrontObstacle(location)

Io'l EI_I C I a S S D i a g ra m 1 +notifySideObstacle(location)

1

reports reports
1
1
M < System Object>
< System Object >

ActionController
DustController b

-isEvading : Bool

gL
dustStatus(dustLevel) 1 | +obstacleStatus(location) | 1

1
racts/reports interacts/reports
1

< System Object>
RVCController

-systemState : SystemState

commands commands

+changeState(SystemState)
+startCleaning()
+resumeCleaning()
+resumeNormalCleaning()

1 1
commands commands

: 1 1

< System Object>

MotorHandler <System Object>

CleanerHandler

-status : DriveSetting -powerLevel : PowerSetting

:m:::g:x;ﬁgo +activateCleaner()
+turnLeft() +deactivateCleaner()

. +boostPower()
+turnRight()

+normalizePower()

+stopMotor()
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13. stop motor

12. stopMator()

-——f—

14. ok

15. ok

¢ - -------=-=-==-=--

16. deactivateCleaner()

g
|

17. stop cleaning

18. ok

1
I
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I
4
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11. obstacleStatus(location) >

[[front obstacle detected]]

20. ok
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10. notifyFrontObstacle(location) > 1

t
—




AL
T

X
o

£l Sequecne Diagram

Obstacle Sensor

UC-01 £ 3|

i et e L

1. notifySideObstacle(location) >

- G G S am am A oam e as

:ObstacleSensorHandler :ActionController :MotorHandler :RVCController Motor
| | | | |
[ | | | |
I | | | |

] | | | |

. | | | |

2. obstacleStatus(location) >l | I |

[ | [

alt [leftState == CLEAR] | | |

| | |

| | |

3. turnLeft() >l I |

| |

4. turn left |

T g

5 t:lk1 I

ecccccas gl P d

| |

6. ok | |

- mm - T | |

| | |

7. resumeCleaning() |

| |

8. ok I

* - - =T s == |

| | |

9. ok | I |

h | | |
oo " [rightState == CLEAR] B :' """"""""" ': """""" { """

3. turnRight() I I ;

eyl ]

4. turn right |

T

S kl !

________ oK ]

h | |

6. ok ' '

d-----=-=--- -+ | |

| | |

7. resumeCleaning() 1 |

| ﬂ |

' |

. ok

DUSN L. S .

| | |

9. ok | | |

Rttty | | |
oo " [Both Biockea] "= """t B { """"""""" *I """""" { """

| I |

3. moveBackward() | |
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UC-02 £Z! 31|

:0ObstacleSensorHandler :ActionController :MotorHandler :RVCController
ObstacleSensor Motor
| | | | | |
: : : | 1. moveBackward() ! :
L)
| : : 2. move backward I
| T
| I I 3.0k |
| I I -t ;' ; """ r--==---
| I | . 0 | |
] | | . - ------""" > |
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|3 notifySideObstacle(location) | | | I |
' 6. obstacleStatus(locati | | ' '
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' 7. ok I I |
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UC-03 T3 d4 ¥

#—Io-l E‘l_l S e q u e C n e D i a g ra m % :DustSensorHandler :DustController :CleanerHandler :RVCController %

DustSensor Cleaner

|
|
1. notifyDust(dustLevel) > |

|
I
I
I
2. dustStatus(dustLevel) *Jl_

|
|
|
|
|
|
|
3. boostPower() |

I
I
I
I
I
I
I
I
I
4. boost power
>
I
I

{delay = 5s} Iﬁ

|
|
|
|
|
7. normalizePower()
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Jae-ah commented 4 days ago

1.702
Ha 2%|9| s#Alol CleanerHandler?}t MotorHandler2| £7| 18iE =2

Google Test(GTest) & &8510{ 2} #Se{2| 558 ASst= Tl HIAES| oA 24

2. =9 WA A
CleanerHandler: £& 2H H2l M| ¥ 2 HE 25 24H

MotorHandler: 7|25l BE 15 43 2| £}
CMakelLists.txt: EpZIY =8t A2 MF U GTest &|EH Fut 2| sl
Unit Tests: CleanerHandlerTestE Sl H|27H H (private) /€] 2 &=

3. 7|25 sE U8

Collaborator ***

ZC M2 (Friendship) 4t O|sy: TEST_FO|AM private i B 20| ¢t 2| 2H|E HAHCe| g4(Getter) & Sl sHZsl0] WsdEE &

x|
HHY S2iA(Enum Class) H|2: PowerSetting H|1 A| 24ist= Ele) SUX| of2{E YAR H==2 3

5. HIAE &1} (Test Results)
2 E0|M .Jrobot_tests &¥l A| 371 H|AE DF PASSED ¢!

@)

£+ Jae-ah added 3 commits 4 days ago

< .x feat: Implement Motor and Cleaner Handlers

0~ 5 feat: implement Cleaner/Motor handlers and add unit tests

0 & fix: apply in-class initializers as suggested by SonarCloud

E+ 57 Jae-ah force-pushed the feature/actuators-init branch from 96ed4aad to 193c98c 4 days ago

925bdef

X 36a3b7f

X 193c98c

Compare

E+ Jae-ah added 3 commits 4 days ago

- ._: fix: sonarCloud

0 5 fix: sonarCloud2

0 3 fix: endl

@ sonarqubecloud Bot commented 4 days ago

* Quality Gate failed

Failed conditions
x 0.0% Coverage on New Code (required = 80%)

See analysis details on SonarQube Cloud

®

ﬁ ® sanghai02 reviewed 4 days ago

> src/CleanerHandler.cpp
> src/MotorHandler.cpp

> src/CleanerHandler.cpp Outdated

'-_,;' Jae-ah merged commit 13b@83a into main 4 days ago
1 of 2 checks passed

X 83e2faf

X 81b1627

X e232efd

View reviewed changes

-+ Show resolved

-%. Show resolved

-3~ Show resolved

View details Revert



PR ZE 2|7 8! X2| 2H Thread

v src/CleanerHandler.cpp : Hide resolved ~v src/MotorHandler.cpp : Hide resolved
3 3 4 4+ /7 Z=7| Mell: HE
4 4 f7 E7| el HE 5 + MotorHandler::MotorHandler() = default;
5 - CleanerHandler::CleanerHandler() {}; 6 +
5 + CleanerHandler::CleanerHandler() = default; 7 + void MotorHandler::moveForward() {

(=] sanghai02 4 days ago (=] sanghai02 4 days ago
0|Zi% 7|2 MMxt 22 HIQFX| 21 = default2 YESHH st= Al O E2 A 22?7 OfHIEX std::endl 11 "\n"22 HjFi= 7| LIOH20| =6 0{H?? std::endl s X5} 0|+ =2 UX| 2Lt
®@ ®
-_E Jae-ah 4 days ago Collaborator ~ Author *=* ‘:._- Jae-ah 4 days ago Collaborator  Author
Of 20| EL|7t 0|2k ALIS2tRE0)A R2t3 SH| BB OF 20| EL|7} 0| = ALE2tLE0f| M F2t 5H4| HHEEA
® ®
v src/CleanerHandler.cpp Outdated : Hide resolved

+ #include <iostream=

2
3 +

4 4+ /) =7| def: MHAE

5 4+ CleanerHandler::CleanerHandler() : powerLevel(PowerSetting::0FF) {}

= sanghai02 4 days ago

MM XL M powerLevel X7|8t5H= A 0|+ 2 047|M sljof 5HLt?
inclass2 st= | G LI2 A OF:A2}?

®

=¢ Jae-ah 4 days ago Collaborator ~ Author ***
Of S| ALS2RER O O FHSHCD B2t |2t 5h| 27(0|+FsH 27
®)



PR ZE 2|7 8! X2| 2H Thread

4l
x hhhh012 commented 3 days ago Collaborator  *** &-\ sonarqubecloud Bot commented 2 days ago ses
FHe2|x| 24 845h CMakelLists.txt0l --coverage Z2{1E F7s10] Aty 2 23 tHA|of|lM #Hu{2|%| C|0|E{(.gcno, .geda) 7t 44 v Quallty Gate passed
=& 4y
Cl YIAER P UE: GitHub ActionsOf|M EHIAE 48 & geovl S8 2|ZEE W51, SonarCloud?} O EME £ UAEE HFS E Issues
2t + 1 New issue

@ 0 Accepted issues

B 4 2|M3}: 2 A E apEol|M LsHE 24H2(.geoy, .geno, .geda)dt build/ EC7 Git £H0||M H2l=|=5 gitignoreS A
] Measures

+ 0 Security Hotspots

+ 89.6% Coverage on New Code
(®) + 0.0% Duplication on New Code

2Z| 4rd: ActionController 2 DustControllerd| A R8st £ M Mo 2%|8 =§

See analysis details on SonarQube Cloud

E# hhhh012 added 3 commits 3 days ago ®
O ‘; chore: add gcov coverage settings for SonmarCloud X 260706
:"- hhhh°12 I"I"Ier‘ged CDI‘I‘II‘I‘IIt 6d26e90 |nt0 main 2 da!s 390 View details Revert
- & fix: update gcov paths to fix @% coverage issue X 920bbsf 2 checks passed
o % fix: update gcov paths to fix 0% coverage issue v le2a2fc
ab &  hahahanjihun reviewed 2 days ago View reviewed changes
-—
» src/DustSensorHandler.h Outdated -%- Show resolved
ab @ hahahanjihun reviewed 2 days ago View reviewed changes
-—
> src/ObstacleSensorHandler.cpp -X. Show resolved
ab 10 hahahanjihun reviewed 2 days ago View reviewed changes
-_—
?> src/ObstacleSensorHandler.h Outdated -%- Show resolved

O & fix: explicit modify v 62be8ed




PR ZE 2|7 8! X2| 2H Thread

v src/DustSensorHandler.h ' QOutdated : Hide resolved
9 DustControllerx dustController; // GIO|EE HEE& Fi| ZOIE
190 +
11 + public:
A DustSensorHandler(DustControllerx dc);
ah h i -
— Nahahanjihun 2 days ago Owner

nt2tolEf 17Hm2] MHXE} implicit HEH 23U A explicit 040k E7{Z0L.
explicit DustSensorHandler(DustController* dc); O|214le2

®)

‘:l:- hhhh012 2 days ago Collaborator  Author ***
70| 2FH S22
®@

*.- Hide resolved

~ src/0ObstacleSensorHandler.h Outdated iy

9 4 ActionController* actionController; // CIO|EE TEE T mOIE

10 +

11 + public:

12 + ObstacleSensorHandler(ActionController* ac);
dah -
- hahahanjihun 2 days ago Owner *°*

0|Z{< OFEIIHX|2 explicit 20| EHZot

‘:E hhhh012 2 days ago Collaborator ~ Author ***

et o] FZ0| IXHEA

@)

v src/0bstacleSensorHandler.cpp : Hide resolved

9 4 actionController->obstacleStatus(location); // Btt2 28 HESgz FHY
10 + }
11 +
12 + void ObstacleSensorHandler::notifySideObstacle(Position loc) {
Ak -
< hahahanjihun 2 days ago Owner ***
void ObstacleSensorHandler::notifyFrontObstacle(Position loc) {
location = loc;

actionController->obstacleStatus(location);

}

void ObstacleSensorHandler::notifySideObstacle(Position loc) {
location = loc;

actionController->obstacleStatus(location);

101AH 0| &t SY8iA code smellO| Lt

d2iM O Bt AMH|SH=H| o{E?

®)

.l.: hhhh012 2 days ago Collaborator = Author ***

L= IYSHEM O X|IFHO0| o2t oldst! =l YT sde S CHojo 130l Folel & W21 O|HE E2|S fishM YT
JMHE 7H= Al $8 A 22477

&)
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hahahanjihun commented 2 days ago

1. AAE HAE #HO|A =7}
2. POS04 2= 43
3. HTML 2|2 E M4 7|52 =&st Cl Zho|=2tQl ¥ (gh-pages)

@

a8

e 9

Q

@ ¢ 9 9

@ @ 9 ¢ 9

° 9

Q

hahahanjihun and others added 16 commits 3 days ago

Add system test report

Enable system test CI on hahahanjihun

feat:system test &4 Y IE =g

Resolve CMakeLists conflict

update system test and reports

fix: add unit test main and update cmake

fix: build error

Fix: resolve linking errors in robot_tests

Fix: build yml code

Fix: build yml code2

system test 4,8,10 changed

positive 4 changed

Fix: coverage
Fix: coverage2
Fix: coverage3

change test case name

Owner

v

W

X

834150

2db7add

82e2349

3598d2c

67f8f5e

bfb8988
542b7e8
734d44d
cd3481la
62c4edB

420dafa

82cbcbb

01e356f
13f411c
2619f5e

e704973

.

&

© hhhh012 reviewed 18 hours ago

>

sonarqubecloud Bot commented 18 hours ago

.github/workflows/cpp-build.yml

¥ Quality Gate passed

Issues

+ 0 New issues
@ 0 Accepted issues

Measures

+ 0 Security Hotspots

v 100.0% Coverage on New Code

v 0.0% Duplication on New Code

See analysis details on SonarQube Cloud

© hhhh012 reviewed 18 hours ago

>

>

tests/system_test.cpp

Jae-ah reviewed 18 hours ago

tests/system_test.cpp

s Jae-ah merged commit a5483e2 into main 18 hours ago

3 checks passed

View reviewed changes

-3~ Show resolved

View reviewed changes

-%- Show resolved

View reviewed changes

-3+ Show resolved

View details Revert
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v .github/workflows/cpp—-build.yml : Hide resolved
53 + # 7. AAH HAE A¥
54 + - name: Run System Test
45 55 run: |
46 - # build 80 LHe] 2E @BHE niel(.o)0 i3l gcov 2¥

5= hhhh012 18 hours ago - edited ~ Collaborator  ***

yml ZE DX|HN A2 HH2|X| 22 = W 7 ZotA CHA| ZRU0|. OIF| £LHE2HRE F2|E| HI0|E SIfsict

v tests/system_test.cpp -¥- Hide resolved
‘-_L- Jae-ah 18 hours ago Collaborator

#{#{2|X| = 100 10 t+ O Ct A0} RO|i=0|?? CHE BHEG| D340}
@

v tests/system_test.cpp : Hide resolved
““* hhhh012 18 hours ago Collaborator ~ ***
Positive TC 4% 0|F2 0|3 Aok &|= 217177 7t C1E 4|22 Hi= A 2 H 24| o YEtstA?
®
: hahahanjihun 18 hours ago Owner  Author *°*
2 & LEHOIL|7E O|A X Lt oA vHHo E A Z2dI?
®
EE hhhh012 18 hours ago Collaborator ***

Ofojot L7} &7 HR WRCL X3 MEH7t K2
@
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: Jae-ah commented 3 hours ago Collaborator ~ =+*

1. yml It % system test case A28 T +F
2. system test caseftdl Yo 25 HE 23

©

£+ Jae-ah added 2 commits 3 hours ago

< ‘;:- feat: system test case +3 77ddel8
o : feat: system test case ¥ yml 4% " cch2842

View reviewed changes

ﬂ ©  sanghai02 reviewed 3 hours ago

sanghai02 left a comment Collaborator  =++

2t A0 chai M comment HOHRIEH CHA #2 &
@

» .github/workflows/cpp-build.yml OQutdated - Show resolved

» src/ActionController.cpp Outdated -%. Show resolved

3 Jae-ah added 2 commits 3 hours ago

<o %5 feat: action controllers+d ¥ HEE4 2ZE 3= 37} ~ af31937
© i feat: WEEY 2jue 3c 4y v 162cdGt
G ‘5 Jae-ah force-pushed the feat/system_code branch from 8bageaf to 5948334 2 hours ago Compare

View reviewed changes

ﬂ L0 sanghai02 reviewed 2 hours ago

% «Qithub/workflows/cpp-build.yml

O (x AUSSC HuEE A Bast

[ =; Jae-ah force-pushed the feat/system_code branch from 5948334 to 8c4b252 2 hours ago

£ Jae-ah added 6 commits 2 hours ago

o i AuESeCc HeRIX Mz masR

ALHS2RE HH2UX| ARMS EAE3

¢
K

2UERRE FuE|X] A s

£LHERIRE ABRIX| M2E Faes

¢
K

negativelH2E <3

9
K

cppcheck yml#E

sonarqubecloud Bot commented 26 minutes ago

&

¥ Quality Gate passed

Issues
+ 0 New issues
@ 0 Accepted issues

Measures

+ 0 Security Hotspots

+ 100.0% Coverage on New Code
+ 0.0% Duplication on New Code

See analysis details on SonarQube Cloud

@

5. Jae-ah merged commit d376b22 into main now
2 checks passed

7 This branch has not been deployed

Mo deployments

Pull request successfully merged and closed

You're all set — the feat/system_code branch can be safely deleted.

~ Bcdb252

Compare

X b95edel

~ c37ebdf
~ 381409f
~ b64d5de
~ T7db3b78

~ 13dceeb

View details Revert

Delete branch
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v .github/workflows/cpp-build.yml Outdated : Hide resolved

= sanghai02 3 hours ago Collaborator

Bl HAS = static analysisE ZIE Al0fl LS Loigt 271 =3 ZDLE §H =0 LoHET| BS0A,
BT AFE = eloFE A Z2d|.

--checkers-report=checkers-report.txt.
O o2 33t 8 A LS

®

=* Jae-ah 3 hours ago Collaborator
Of L= 3000 Lt2E A B2 0| F Ofuich Y23 =d. o|ci2 DXMEA

®

~ srcfActionController.cpp Outdated

Author =**

+ Hide resolved

[ sanghai02 3 hours ago Collaborator

FHE0IM = HRCIAL, sie 2= Je J3eI0 27| FoisiAM BRE 22FZ0| OFE L= 2 ZOHM i 2= O1of| T X|2{0f

g
®)

Jae-ah 3 hours ago Collaborator
OF SHCHaICt, O B2 X0k st=Z 71Ut Y 24|
(@)

Author

+github/workflows/cpp-build.yml

sanghai02 2 hours ago

X2 BL7H #7H DoIM ALISEIS.E Hi2|X] viedo] o £|1 Yl A 2,
ymi T BUIHUE TN SELHS A ZAS? 0/A Selst ¥ #F 4 ULt

®

Jae-ah 2 hours ago Collaborator  Author

OfL| O] L7} HER 24712 et off 2 E0{RUX| 3533 DX §HEH CRA| FAISEA

®)

Jae-ah 1 hour ago Collaborator  Author

O O[A| ELI7t [on New Code] 2t £(0f RLFO}. 2| 24 FE7}HHH A Sl0IA ZAHE ¢t SICt HLI7H 0.02 == 2t J
Y=l dgolof.

®



System Test = 1’4 9 A1} : gh-pages

RobotCleaner System Test Report

Total PASS FAIL Success Rate

30 30 0 100.0%

I S
TC-POS-01 UC-00 -> UC-01 = 3|0| MX| S8 PASS
TC-POS-02 UC-00 -> UC-03 1HX| &E&E Ha PASS
TC-POS-03 UC-00 -> UC-01 -> UC-02 2E A|[AA(RIF) PASS
TC-POS-04 UC-00 -> UC-01 -> UC-02 2E{ A[RA(RIF 25|11 LER) PASS
TC-POS-05 UC-03 -> UC-01 && 4 = slo| PASS
TC-POS-06 25| 1% T4 FHolE 3o PASS
TC-POS-07 UC-03 23| 9155 FE 4 PASS
TC-POS-08 UC-00 — UC-03 O|ZIY (MUX| =) Lt A |X] PASS
TC-POS-09 UC-00 -> UC-03 -> UC-01 -> UC-02 T H| =xI =¥ PASS

TC-POS-10 UC-00 — UC-01 DIZIY) (24 FOHE, T 71 2T !X PASS



System Test +3 11’4 8! A1}

TC-NEG-01 CLEANING % startCleaning 35 E& PASS
TC-NEG-02 CLEANING % resumeCleaning 5 PASS
TC-NEG-03 RESHX| %2 SystemState HE A= PASS
TC-NEG-04 AVOIDING Z startCleaning E& PASS
TC-NEG-05 SYUsH MEHZ changeState & PASS
TC-NEG-06 FORWARD & EX| THAH7t d=fEl S48t gt Tg PASS
TC-NEG-07 slu| & MY Zoi= xHEd PASS
TC-NEG-08 FORWARD #EHolM moveForward 5% $& PASS
TC-NEG-09 BACKWARD AE{0l| A moveBackward 55 &2 PASS
TC-NEG-10 LEFT #Ef0M turnLeft 35 S5 PASS
TC-NEG-11 RIGHT AE{0|lA turnRight B2 &% PASS
TC-NEG-12 STOPPED #E{0| A stopMotor 55 E& PASS
TC-NEG-13 == DustLevel &% PASS
TC-NEG-14 0f< 2 DustLevel &3 PASS
TC-NEG-15 OFF 4El0f| A deactivateCleaner £& PASS
TC-NEG-16 NORMAL 2EjollM activateCleaner 55 S PASS
TC-NEG-17 BOOST HEH0IA boostPower 5 =& PASS
TC-NEG-18 NORMAL #Ej0|A| normalizePower 5 £& PASS
TC-NEG-19 OFF #EH0AM normalizePower $& PASS

TC-NEG-20 OFF AE{0M boostPower S & PASS



System Test =3 2p’H 5! Za}

TC-POS-01 UC-00 -> UC-01 %= 3|u| XA 58 PASS

—— System: X =
[Cleaner] F A 7|
[Motor] H Z
[ActionController] Z
[System] State H &
[Motor] A X|

[Cleaner] H 47| &
[ActionController]
[Motor] %3 A
[System] State #H &
—— System: X =
[Motor] ™ Z
[Cleaner] & 4 7|




System Test =3 2p’H 5! Za}

TC-POS-02 UC-00 -> UC-03 11¥X| EE F4 PASS

[System] State ™ &
——— System: A=
[Cleaner] #H & 7|
[Motor] X Z
[System] State H

[DustController]
[Cleaner] Z &
[Cleaner] ¢ Ht
[System] State
——— System: X =




System Test =2 1P’d 5! Zu}

TC-P0OS-03 UC-00 -> UC-01 -> UC-02 2E{ A|#A(IZ) PASS

[Positive Test - 03]
[System] State ¥ &
——— System: XS H
[Cleaner] & 2 7|
[Motor] & Z
[ActionController] #®
[System] State ™ &
[Motor] 3 X|
[Cleaner] H A7 &
[ActionController]
[Motor] £ Z
[ActionController]
[ActionController]
[Motor] %t 3 #
[System] State ¥ &
—— System: A& AL | —
[Motor] & Z
[Cleaner] A A 7|




System Test =3 2p’H 5! Za}

TC-POS-04

UC-00 -> UC-01 -> UC-02 2E{ A|AHA (1% 93]

k
to
rn
B

[Positive Test - 04]
[System] State t1 &
-— System: A S H A
[Cleaner] 27| & ¢
[Motor] & Z
[ActionController] ™
[System] State ¥ &
[Motor] A X|
[Cleaner] 27| & ¢
[ActionController] &
[Motor] £ Z

[ActionController] 2EEZC 2

[Motor] £ 3 =
[System] State # &
——— System: A S
[Motor] = Z
[Cleaner] & 4 7

IE'::I'

A=
L

Z X! 3 I

Allj_:'I-lll

PASS



System Test =2 1P’d 5! Zu}

TC-POS-05 UC-03 -> UC-01 & 34 = 31| PASS

[Positive Test - 0@5]
[System] State ™ &
—— System: A &
[Cleaner] A A 7|
[Motor] A Z
[System] State
[DustController]
[Cleaner] Z &
[Cleaner] & dt
[System] State
——— System: A&
[ActionController
[System] State ¥ &

[Motor] & X

[Cleaner] & £ 7|
[ActionController]

[Motor] = &
[ActionController] 2EZ o =
[Motor] 2 & &

[System] State tH &4

—— System: A &

[Motor] A Z

[Cleaner] & 4 7|

oo k>

— oY [MECr2 oY mop o

Xy




System Test =3 2p’H 5! Za}

Jp
r
0%
e}
2

TC-POS-06 25| A = 3l PASS

[Positive Test — 06]
[System] State #H &

——— System: At 3 H A
[Cleaner] A 4 7| el
[Motor] # Z
[ActionController] X & #
[System] State ¥ &
[Motor] & X

[Cleaner] & 4 7|
[ActionController]

[Motor] % Z
[ActionController]

[Motor] Zt 3 H
[System] State #H &

—— System: A3 A =7
[Motor] X &

[Cleaner] 27 ¢ ON
[ActionController] ® 4 X of 2
[System] State H &

[Motor] A X|

[Cleaner] H 27| &
[ActionController]

[Motor] % Z
[ActionController] 2 EXZC =2
[Motor] 2 & &

[System] State ¥ &

—-— System: X&& 2 =3 —-
[Motor] = %

[Cleaner] H A 7] ¢ ON




System Test =3 2p’H 5! Za}

TC-POS-07 UC-03 23| Y& &3 & PASS

[System] State H &
——— System: XS
[Cleaner] &H 4 7|
[Motor] & Z
[System] State '#
[DustController]
[Cleaner] Z & &
[Cleaner] &t

[System] State 'H
——— System: A S
[System] State 'H
[DustController]
[Cleaner] & &

[Cleaner] €t

[System] State '#




System Test =3 1P’ 5! A}

TC-POS-08 UC-00 — UC-03 OJZI] (MHUX| Z=21) gt F4 |X| PASS

TC-POS-10 UC-00 — UC-01 O|ZIY (22 FollE, TY 71E) =T |/X| PASS

[System] State ¥H &
——— System: XIS

[Cleaner] & 4 7|
[Motor] & Z




System Test =3 11’4 3! Ay}

TC-POS-09 UC-00 -> UC-03 -> UC-01 -> UC-02 | =Xt % PASS

[Positive Test - 09]
[System] State ¥ &
—— System: A&
[Cleaner] & A
[Motor] & Z
[System] State ®
[DustController]
[Cleaner] &4
[Cleaner] <t
[System] State
——— System: A&
[ActionController
[System] State t Z
[Motor] & X|
[Cleaner] 27| &Y
[ActionController] ¢
[Motor] & Z
[ActionController]
[ActionController]
[Motor] Z+ 3 &
[System] State ¥ &
—— System: A&
[Motor] = ZI
[Cleaner] & 2 7|

— 02 oX M 2 r2 oy




System Test =3 2p’H 5! Za}

TC-NEG-01 CLEANING Z startCleaning & $&

TC-NEG-02 CLEANING & resumeCleaning &

[Negative Test - 01]
[System] State ¥H &4

——— System: XS FH A
[Cleaner] 47| & ¢&
[Motor] H ZI

[System] & Z OO A A

RVCController::startCleaning()
if (systemState == SystemState::CLEANING) {

std::cout << "[System] #x{f o|o] HA F\n";

return;

[Negative Test - 02]
[System] State ¥ &
——— System: XIS 3 4
[Cleaner] d 27| & &
[Motor] # Zl

[System] &z O] O

if (systemState == SystemState::CLEANING) {
std::cout << "[System] §X O|0] HA FH\n";

return;




System Test =3 2’H 5! Zat

TC-NEG-03 FESHX| 42 SystemState HF Al PASS

TC-NEG-04 AVOIDING & startCleaning 2= PASS

[Negative Test - 03] [Negative Test — 04]

[System] State ¥ & _[Eisgﬁ';‘{eﬁaifﬁﬁ
——— System: i S [(Cleaner] ® 27| &4

[Cleaner] & A 7 [Motor] X Zl
[Motor] ® ZI [ActionController] &

o & 5 X o [System] State ¥ &
[System] | & &} X| [Motor] A X

[Cleaner] 47| & ¢
] (o]

TE-

[ActionController
[Motor] %
[System] # IH AEjoAM Ha

if (newState < SystemState::IDLE || newState > SystemState::BOOSTING) { if (systemState == SystemState::AVOIDING) {
.s " O&EE 2=} 2 2 HE\n"; = -
SRR S U St il i S Rl std::cout << "[System] x| MEfolM HA AlZH 27Nn";

return;
return;




System Test =3 2p’H 5! Za}

TC-NEG-05 5%t MEi2 changeState &

TC-NEG-06 FORWARD & FX| tHA|7} 4=fel S48 Ee Mgt

[Negative Test - 05]

[System] State H &

——— System: XS H A Al E ——
[Cleaner] 47 ¢ ON
[Motor] #H Z

[System] O] O] = & gt & El

if (newState == systemState) {

std::cout << "[System] O|0] Sgt MEf\n";

return;

PASS

PASS

[Negative Test - 06]
[System] State H &
——— System: XS
[Cleaner] &

[Motor] # ZI

[Motor] & =

[Motor] 2 ™

AHEf 7t of g L c}
AHEj 7t of e L cf

if (status != DriveSetting::STOPPED) {
if(status != DriveSetting: :BACKWARD) {
std::cout << " [Motor] Z® 7ts$t AEi7} ofgLICh\n";
return;



System Test =3 2p’H 5! Za}

TC-NEG-07 3|u| F XY YOS xHEY PASS

TC-NEG-08 FORWARD AEH0|A moveForward 2 $& PASS

[Negative Test - 07]
[System] State # &

——— System: A S %
[Cleaner] & £ 7

[Motor] #H Zl
[ActionController] X gt Zof
[System] State #H &
[Motor] A X|

[Cleaner] 47| &¢ OF
[ActionController] & Z
[Motor] & %
[ActionController] ¥ %

[Negative Test - 08]
[System] State ¥H &
——— System: Xt HA
[Cleaner] & 4 7|
[Motor] & Zl

[Motor] O| O] %

if (status == DriveSetting:: FORWAR
std::cout << " [Motor] O|O] FZI
return;




System Test =3 2p’H 5! Za}

TC-NEG-09 BACKWARD #AEH0|A moveBackward 55 §&

TC-NEG-10 LEFT ZENOl|lM turnLeft 55 &5

[Negative Test - 09]

[System] State ¥ &

—— System: Ats H A Al & —
[Cleaner] & £ 7|

[Motor] # %

[ActionController] Y FO & Z X! g m AlZE.,..

[System] State ¥ &
[Motor] H X|
[Cleaner] A 7] §¢Y OF

F
[ActionController] % 2 57 2¢4g. £ =.,..
[Motor] & =

if (status == DriveSetting::BACKWARD) {
return;

[Negative Test - 10]
[System] State ¥ Z
——— System: X &
[Cleaner] FH £ 7|
[Motor] #H Z

[Motor] 3 X

[Motor] Z 3 A
[Motor] O| O Z 3™

if (status == DriveSetting::LEFT)

std::cout << "[Motor] O|O| Z3H =

return;

PASS

PASS

gLchn";




System Test =3 2p’H 5! Za}

TC-NEG-11 RIGHT &EH0l|A turnRight 5 S&

TC-NEG-12 STOPPED 4E{0i| A stopMotor 55 S&

[Negative Test - 11]
[System] State ¥ &
——— System: Xt 5 ¥
[Cleaner] 3 27| &
[Motor] & Z

[Motor] & X|

[Motor] £ 3 #

[Motor] O| 0] 23 H

if ( == DriveSetting: :RIGHT)
std::cout << "[Motor] 0|0 23
return;

PASS

PASS

[Negative Test - 12]

[System] State ¥ &

——— System: A& 2 A ZF ——
[Cleaner] H A7 ¢ ON
[Motor] #H Z

[Motor] & X

[Motor] Ol O] A X[ &Ej @LlCH

if (status == DriveSetting::STOPPED) {
std::cout << "[Motor] O|O] ™X| A€} L|CHAN";
return;




System Test =3 2’H 5! Zat

TC-NEG-13 224 DustLevel & PASS

TC-NEG-14 0f 2 DustLevel 23 PASS

i - [Negative Test - 14]
[Negative Test - 13] [System] State 2

[SYStem] State ¥ & ——— System: A S
——— System: A S % [Cleaner] & & 7|
2 A [Motor] #H Z

[Cleaner] & & 7| [DustController] = - E A2 X
[Motor] & Z [System] State 'i'j
DustController] | & [IEEEETETELIER)]

[Dus I 7 [Cleaner] Z# & &
[Cleaner] ¥t 2

[System] State

—— System: A&

ok 03!

N

02 oY [N Eere oy oy

if (dustLevel < 0.0f) { if (dustLevel > 100.0f) {
std::cout << "[DustController] |&sIX| %42 HXZF HX\n"; std::cout << "[DustController] ZX|gl HXZo| {P FLct. 3 2 #2\n";

LS — [
return: dustLevel = 100.0f;




System Test =3 2p’H 5! Za}

TC-NEG-15 OFF AEHO|M deactivateCleaner £& PASS

TC-NEG-16 NORMAL AEHO|M activateCleaner 2 & PASS

[Negative Test - 15] [Negative Test - 16]

[System] State H & [System] State ¥ &

——— System: A & ——— System: At E H A

[Cleaner] & 4 7| [Cleaner] ¥ 27| & ¢

[Motor] & ZI [Motor] H Zl

[Cleaner] A A 7| [Cleaner] O O] NORMAL & E{ € L|C}

[ =]

[Cleaner] O| O] OFF AMEf ¢ L] C}

if (powerLevel == PowerSetting::0FF) { if (powerLevel == PowerSetting::NORMAL) {
std::cout << "[Cleaner] O|O0] OFF AEHRILICH\n"; std::cout << "[Cleaner] O|0] NORMAL AEHRILICH\n";
return; return;




System Test =3 2p’H 5! Za}

TC-NEG-17 BOOST 4EN0l|A boostPower 5 S& PASS

TC-NEG-18 NORMAL AEHO|M normalizePower 2 & PASS

[Negative Test - 17] [Negative Test - 18]

[System] State ¥ & [System] State H &

——— System: A & ——— System: X3 FH A

[Cleaner] & & 7| [Cleaner] & 4 7

[Motor] # Z [Motor] H Z

[Cleaner] 248 & ¢ [Cleaner] O| O] NORMAL AEef ¢ L|cCt
B

[Cleaner] O| O] BOOST

if (powerLevel == PowerSetting::B00ST) A if (powerLevel == PowerSetting::NORMAL) {
std::cout << "[Cleaner] 0|0] BOOST AEHRLICH\n"; std::cout << "[Cleaner] O|0] NORMAL AEHQILICH\n";
return; return;




System Test =3 2p’H 5! Za}

TC-NEG-19 OFF AEHOAM normalizePower & PASS

TC-NEG-20 OFF AE{0|A boostPower &5 PASS

[Negative Test - 19] [Negative Test - 20]
[System] State ¥ & [System] State # 3
-—— System: A& ——— System: X &
[Cleaner] & A 7| [Cleaner] 3 4 7|
[Motor] H Z [Motor] & Zl
[Cleaner] & A 7| 0 [Cleaner] H £ 7|
[Cleaner] H| & A M M =H [Cleaner] Hl & 4

CleanerHandler: :normalizePower() CleanerHandler: :boostPower()

if (powerLevel == PowerSetting::0FF) { if (powerLevel == PowerSetting::0FF) {
std::cout << "[Cleaner] H|&M MEjOM FH =H E7N\n"; std::cout << "[Cleaner] H|&M MEe{oM HH =H E7N\n";
return; return;




System Code & 2

74
=

1} : clang-tidy

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
158
151

/home/runner/work/RobotCleaner/RobotCleaner/tests/test_negative.cpp:41:23: warning: The value '999' provided to the cast expression is not in the valid range of values for

/home/runner/work/RobotCleaner/RobotCleaner/tests/../src/Types.h:4:12:

/home/runner/work/RobotCleaner/RobotCleaner/tests/test_negative.cpp:41:23:

41

4

41

| t.rvc.changeState(static_cast<SystemState=(999));

| P e P P P P A A P P P P P P

| enum class SystemState{

| B e

T P A A P o P P P P P s P Pt s

| IDLE, /7 71 HE

| B e e S E P e
| CLEANING, // 8& &

| A P Pt Pt P Pt Pt P P Pt PPt Pt PP P Por Mo

| AVOIDING, // =H &

| B

| BOOSTING // Hs Ha B
|

| t.rvc.changeState(static_cast<SystemState=(999));

| B P A B B BN PSS\ EN

1 warning generated.

¢

31
L

nl=
A=2
o

5'.

note: enum declared here

note:

tests/test_negative.cpp:41:23
: clang-analyzer-optin.core.EnumCastOutOfRange
SystemStatez}t=

EHH0| F2lx[X]

changeState 2&f0f| M =

OrS 7}

LS —

099'S

'SystemState' [clang-analyzer—optin.core.EnumCastOutOfRange]

The value '999' provided to the cast expression is not in the valid range of values for 'SystemState'

ZHH| 2 FHAEIGHA]



2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855

System Code X £

Z1}: cppcheck (AL &= 2|AE

=== Checkers Report Detail ===

Critical errors

There was critical errors (syntaxError, unknownMacro)
ALl checking is skipped for a file with such error

Open source checkers

Yes Check64BitPortability::pointerassignment
Yes CheckAssert::assertWithSideEffects

Yes CheckAutoVariables::assignFunctionArg

Yes CheckAutoVariables::autoVariables

Yes CheckAutoVariables::checkVarLifetime

Yes CheckBool::checkAssignBoolToFloat

Yes CheckBool::checkAssignBoolToPointer

Yes CheckBool::checkBitwiseOnBoolean

Yes CheckBool::checkComparisonOfBoolExpressionWithInt
Yes CheckBool::checkComparison0fBoolWithBool
Yes CheckBool::checkComparison0fBoolWithInt

Yes CheckBool::checkComparisonOfFuncReturningBool
Yes CheckBool::checkIncrementBoolean

Yes CheckBool::pointerArithBool

Yes CheckBool::returnValueOfFunctienReturningBool
Yes CheckBoost::checkBoostForeachModification
Yes CheckBufferOverrun::analyseWholeProgram

Yes CheckBufferOverrun::argumentSize

Yes CheckBufferOverrun::arrayIndex

Yes CheckBufferOverrun::arrayIndexThenCheck

Yes CheckBufferOverrun::bufferOverflow

Yes CheckBufferOverrun::negativeArraySize

Yes CheckBufferOverrun::objectIndex

Yes CheckBufferOverrun::pointerArithmetic

Yes CheckBufferOverrun::stringNotZeroTerminated
Yes CheckClass::analyseWholeProgram

Yes CheckClass::checkConst

Yes CheckClass::checkConstructors

Yes CheckClass::checkCopyConstructors

Yes CheckClass::checkDuplInheritedMembers

Yes CheckClass::checkExplicitConstructors

Yes CheckClass::checkMemset

2856
2857
2858
2859
2868
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2888
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896

Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

CheckClass::checkMissingOverride

CheckClass: :checkSelfInitialization

CheckClass: :checkThisUseAfterFree
CheckClass::checkUnsafeClassRefMember
CheckClass: :checkUselessOverride
CheckClass::checkVirtualFunctionCallInConstructor
CheckClass::initializationListUsage
CheckClass::initializerListOrder
CheckClass::operatorEgRetRefThis

CheckClass: :operatorEqToSelf

CheckClass: :privateFunctions
CheckClass::thisSubtraction
CheckClass::virtualDestructor

CheckCondition: :alwaysTrueFalse
CheckCondition::assignIf

CheckCondition: :checkAssignmentInCondition
CheckCondition::checkBadBitmaskCheck
CheckCondition: : checkCompareValueOutOfTypeRange
CheckCondition::checkDuplicateConditionalAssign
CheckCondition: :checkIncorrectLogicOperator
CheckCondition::checkInvalidTestForOverflow
CheckCondition::checkModuloAlwaysTrueFalse
CheckCondition: :checkPointerAdditionResultNotNull
CheckCondition::clarifyCondition
CheckCondition: : comparison

CheckCondition: :duplicateCondition
CheckCondition: :multiCondition

CheckCondition: :multiCondition2
CheckExceptionSafety::checkCatchExceptionByValue
CheckExceptionSafety: : checkRethrowCopy
CheckExceptionSafety::deallocThrow
CheckExceptionSafety::destructors
CheckExceptionSafety: :nothrowThrows
CheckExceptionSafety::rethrowNoCurrentException

CheckExceptionSafety: :unhandledExceptionSpecification

CheckFunctions: :checkIgnoredReturnValue
CheckFunctions: :checkMathFunctions
CheckFunctions: :checkMissingReturn
CheckFunctions::checkProhibitedFunctions
CheckFunctions::invalidFunctionUsage
CheckFunctions: :memsetInvalid2ndParam

2897
2898
2899
2900
2901
2902
2963
2964
2905
2906
2907
2908
2909
2910
2911
2012
2013
2914
2915
2916
2917
2918
2919
20920
2921
2922
2923
2924
2925
2926
2927
2028
2929
2930
2931
2932
2933
2934
2935
2936
2937

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

CheckFunctions: :memsetZeroBytes
CheckFunctions::returnLocalStdMove
CheckFunctions: :useStandardLibrary
CheckIO: :checkCoutCerrMisusage

ChecklI0: :checkFilelsage

CheckI0: :checkWrongPrintfScanfArguments
CheckLeakAutoVar: : check
CheckMemoryLeakInClass: :check
CheckMemoryLeakInFunction::checkReallocUsage
CheckMemoryLeakNoVar: : check
CheckMemoryLeakStructMember: : check
CheckNullPointer: :analyseWholeProgram
CheckNullPointer::arithmetic
CheckNullPointer: :nullConstantDereference
CheckNullPointer: :nullPointer
CheckOther::checkAccessOfMovedVariable
CheckOther::checkCastIntToCharAndBack
CheckOther::checkCharVariable
CheckOther::checkComparePointers

CheckOther: :checkComparisonFunctionIsAlwaysTrueOrFalse

CheckOther::checkConstPointer
CheckOther: : checkDuplicateBranch
CheckOther: :checkDuplicateExpression
CheckOther::checkEvaluationOrder
CheckOther::checkFuncArgNamesDifferent
CheckOther::checkIncompleteArrayFill
CheckOther: :checkIncompleteStatement
CheckOther::checkInterlockedDecrement
CheckOther::checkInvalidFree
CheckOther: : checkKnownArgument
CheckOther: : checkKnownPointerToBool
CheckOther::checkMisusedScopedObject
CheckOther:: checkModuloOfOne
CheckOther: :checkNanInArithmeticExpression
CheckOther::checkMNegativeBitwiseShift
CheckOther::checkOverlappingWrite
CheckOther::checkPassByReference
CheckOther: : checkRedundantAssignment
CheckOther: : checkRedundantCopy
CheckOther: : checkRedundantPointerOp
CheckOther: : checkShadowVariables

2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes

CheckOther: :checkSign0fUnsignedVariable
CheckOther::checkSuspiciousCaseInSwitch
CheckOther: :checkSuspiciousSemicolon
CheckOther: :checkUnreachableCode
CheckOther: :checkUnusedLabel
CheckOther::checkVarFuncNulluB
CheckOther: :checkVariableScope
CheckOther: :checkZeroDivision
CheckOther::clarifyCalculation
CheckOther: :clarifyStatement
CheckOther::invalidPointerCast
CheckOther: : redundantBitwiseOperationInSwitch
CheckOther: :warning0ldStylePointerCast
CheckPostfixOperator::postfixOperator
CheckSizeof::checkSizeofForArrayParameter
CheckSizeof::checkSizeofForNumericParameter
CheckSizeof::checkSizeofForPointerSize
CheckSizeof::sizeofCalculation
CheckSizeof::sizeofFunction
CheckSizeof::sizeofVoid
CheckSizeof::sizeofsizeof
CheckSizeof::suspiciousSizeofCalculation
CheckStl::checkDereferencelnvalidIterator
CheckSt1l::checkDereferencelnvalidIterator2
CheckSt1l::checkFindInsert
CheckSt1l::checkMutexes

CheckStl::erase

CheckStl::if_find
CheckStl::invalidContainer
CheckStl::iterators
CheckSt1::knownEmptyContainer
CheckStl::misMatchingContainerIterator
CheckStl::misMatchingContainers
CheckSt1l::missingComparison
CheckSt1l::negativelndex
Check5t1l::out0OfBounds

CheckSt1l: :outOfBoundsIndexExpression
CheckSt1:: redundantCondition
CheckStl::size

CheckStl::stlBoundaries
CheckSt1l::st10ut0fBounds

2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

CheckStl::string_c_str
CheckSt1l::useStlAlgorithm
CheckStl::uselessCalls
CheckString::checkAlwaysTrueOrFalseStringCompare
CheckString::checkIncorrectStringCompare
CheckString::checkSuspiciousStringCompare
CheckString::overlappingStrcmp
CheckString: :sprintfOverlappingData
CheckString::strPlusChar
CheckString::stringlLiteralWrite
CheckType::checkFloatToIntegerOverflow
CheckType::checkIntegerOverflow
CheckType: :checkLongCast

CheckType: :checkSignConversion

CheckType: :checkTooBigBitwiseShift
CheckUninitVar: :check

CheckUninitVar: :valueFlowUninit
CheckUnusedFunctions::analyseWholeProgram
CheckUnusedVar: :checkFunctionVariableUsage
CheckUnusedVar: :checkStructMemberUsage
CheckVaarg: :va_list_usage
CheckVaarg::va_start_argument



System Code 8% M A1} : cppcheck (src)

[src/CleanerHandler.cpp:60]: (style) The function 'getPowerLevel' is never used.
[src/DustSensorHandler.cpp:7]: (style) The function 'notifyDust' is never used.
[src/MotorHandler.cpp:65]: (style) The function 'getStatus' is never used.
[src/ObstacleSensorHandler.cpp:7]: (style) The function 'notifyFrontObstacle' is never used.
[src/ObstacleSensorHandler.cpp:12]: (style) The function 'notifySideObstacle' is never used.
[src/RVCController.cpp:26]: (style) The function 'getSystemState' is never used.
[src/RVCController.cpp:33]: (style) The function 'startCleaning' is never used.

HA1™ - The function XXX is never used
=

H . IZME L 4l 2XQ1 RVCController, MotorHandler, SensorHandler
SO0llAM EelEl F 7719 HH gt 2EE[X]| 910 US

—

> ZH2to| g5 System Operation % Test M & &4:0[7| i20| 2XI7} S
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