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presents

Make a Better Game and
Save Time + Money Doing It



What will | talk about?

1. How is QA done?
2. How to write tests?

3. How to automate?



Who am |?

e Nepo (they/them)
e QA (8y), freelance (2y)
e Consulting, work-for-hire, mentoring

e Barcelona Game Creators meetup
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https://docs.google.com/file/d/1NMVxJEWbJHuH3IZlHOR6e_pjPby2jlbK/preview
https://docs.google.com/file/d/1kJbyIuagWkUo1H9lOO_T_VDziBj-70Mm/preview

Part 1

How is QA done?



What does QA actually mean?



QA # QC




QA # QC

Automa-
tion

QA

Continuous

Improve-
ment

Commu-
nication




What is QA?

Ideation Preproduction Production Postproduction Release Live Players

N D™ D Do——  N—  Ds—

- Brainstorm - GDD - Implement - Balancing - Build

- Investigate - Vertical slice - lterate - Bug fixing - Testing

- Prototype - Development - lterate - Polishing - Marketing
plan - lterate



What is QA?

Ideation Preproduction Production Postproduction Release Live Players
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What is QA?

Ideation Preproduction Production Postproduction Release Live Players
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QA works on processes throughout the entire development process



QA strategy: the objective

Objective: Find bugs?

Yes, but...



QA strategy: the objective

Ideation Preproduction Production Postproduction Release Live Players
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QA strategy: the objective

|
Ideation Preproduction Production Postproduction Release | LivePlayers
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After this point,
defects affect
real players



QA strategy: the objective

l Ideation H Preproduction ' ' Production ' ' Postproduction ' Release |' Live Players '

e Objective: find bugs before the release



QA strategy: the objective

Ideation Preproduction Production Postproduction Release Live Players
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QA strategy: the objective

Ideation Preproduction Production Postproduction Release Live Players
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- Investigate - Verify it - Build - Download
- Work on fix works - Upload new - Play
version - Report error




QA strategy: the objective

Ideation Preproduction Production Postproduction Release Live Players
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- Investigate - Verify it - Build
- Work on fix works - Upload new
version



QA strategy: the objective

Ideation Preproduction Production

- Investigate - Verify it
- Work on fix works

Release Live Players

[




QA strategy: the objective

Ideation Preproduction Production Postproduction Release Live Players
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- Investigate
- Work on fix



QA strategy: the objective

Preproduction

Production Postproduction Release Live Players
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QA strategy: the objective

Ideation Preproduction Production Postproduction

e Objetive: find bugs as soon as possible



Shift left testing

Attention
to
Quality

Shift Left Traditional

Quality
Model Model

Plan Develop Test Deploy Monitor
& Design & Build & Release & Analyze

“It's 2017: Test automation is not optional when building mobile apps!” — Geert van der Cruijsen



Shift left testing

18 Q1 24 927
MONTHS

30

=== Banjo Kazoole: Nuts and Bolts  ===Sea of Thieves

“"Automated Testing of Gameplay Features in 'Sea of Thieves', Robert Masella, GDC



Shift left testing

Crunch!

18 Q1 24 927
MONTHS

30

=== Banjo Kazoole: Nuts and Bolts  ===Sea of Thieves

“"Automated Testing of Gameplay Features in 'Sea of Thieves', Robert Masella, GDC



What is a process?

Ideation Preproduction Production Postproduction Release Live Players

- Brainstorm - GDD - Implement - Balancing - Build

- Investigate - Vertical slice - lterate - Bug fixing - Testing

- Prototype - Development - lterate - Polishing - Marketing
plan - lterate



“A series of performed in order to achieve "

e Make code/art and in the game

e Upload a build to Steam and

e Have a meeting to about the project/team
e A brainstorming to

e ...and many more examples



Testing processes

That's a beautiful idea! But...

e How is a process tested?

e Can a meeting be tested?



Post-mortem

What went well
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Retrospective

Desde 27

Retro (30") Mar

Cada columna representa una categoria, Tenemos que pensar en nuestra semana bajo esas

categorias y comnpartir lo que nos ha afectado. Tendremes 5-10 minutos para escribir lo que

se nos ecurra, v el resto del tiempo para discutir como evitar las cosas malas y fomentar las
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Asking feedback

Space at the end of a meeting to leave feedback

Espacio reservado para dejar
dudas, consejos, peticiones o
amenazas de muerte.

‘ La persona que
' esté hablando de Durd

A un post-it puede N
decir "vale, demasiado

siguiente cosa"



Iterating on processes

Can a meeting/process be tested?

e Lookback

e Think about what could be changed to improve it

Iteration unlocks continuous improvement



Project A brainstorming:

e No guide, no structure

e 4h meeting, no choice made. 2h more next week to choose an idea

Project B brainstorming:
e 1session, splitin parts:
1. Come up with ideas based on categories

2. Highlevel game proposal

e Choice madein 2h



“Any organization that designs a system (defined broadly) will
produce a design whose structure is a copy of the

organization's communication structure.”
— Melvin Conway



Conway’s Law



Summary

e QA can be applied throughout all the development process
e Objective: find+prevent defects as soon as possible
e Reduce feedback loops

e Look back (good, bad) and think about what to change



Part 2

How to write tests?



Test implementation

Integration

Pyramid testing model, Mike Cohn & Lisa Crispin



Test implementation

Integration

Pyramid testing model, Mike Cohn & Lisa Crispin



Test implementation

Integration

Pyramid testing model, Mike Cohn & Lisa Crispin

Old

Smells like waterfall
Why do you even
need so many unit

test?!



Test implementation

“Write tests. Not too many. Mostly integration” — Guillermo Rauch

& Integrated

Integration
Tests
Integration
Unit Tests
Implementation
Detail

Trophy testing model, Kent C. Dodds Microservices honeycomb testing model, Spotify



Why integration?

e When was the last time you wrote a single unit of code?

e What about a pure function?

SYSTEM
INPUT = UNDER = OUTPUT
TEST




Why integration?

e The code we write is integrated with an engine, libraries...

e The state of these systems influences results and context

CONTEXT

v

SYSTEM
INPUT = UNDER = OUTPUT
TEST

v

SIDE
EFFECTS




Why integration?

e If we don't test the whole thing, we cannot ensure it works correctly

e We have to write integration tests

JNITTESTSI0 INTEGRATIONTESTS |

L

mmerhul



How do | write integration tests?

GIVEN

One or more units
WHEN

Act on a unit
THEN

Check that system changed as expected



How do | write integration tests?

GIVEN

Prepare the scene
WHEN

Call a method

THEN

Assertions on the Nodes



var sut: PackedScene = load("res://modules/characters/gato/gato.tscn")

func test_state_machine_exists():

v L

var gato: Node = add_child_avtofree(sut.instantiate())

var state_machine: Node = gato.find_child("StateMachine")

t_not_null(state_machine, "StateMachine does not exists")




T ACTION_NAME act"

st TEMP_FILE := "user://temp.txt"
FILE_C ENT : {"control_scheme {"input_actions":[],"
t _changes() -> void:

InputMap.add n(ACTION_NAME)

FileAccess.open(TEMP_FI
tring (FILE_CONTENT)

FileAccess.WRITE)

res://addons/input_remapper/service/storage_service.gd")
storage_stub.settings_file = TEMP_FILE

input_remapper = sut.new(storage_stub)

res://addons/input_remapper/model/input_action_button.gd")\

ACTION_NAME, Helper e _input ent(KEY_0))

t_sC ) .input_actions. input_action)

input_remapper.r

(input_remapper curre cheme().name, "one")
(input_remapper.g o cheme() .input_actions.s
InputMap.t r E))
= InputMap.ac je ACTION_NAME)
"The action has no input events")

InputMap.erase_a (ACTION_NAME)
DirAccess.remc ab (TEMP_FILE)




t ACTION_NAME act"

st TEMP_FILE "uyser://temp.txt"

FILE ENT : {"control_scheme

t _changes() -> void:

InputMap.add n(ACTION_NAME)

FileAccess.open(TEMP_FI

tring (FILE_CONTENT)

GIVEN

res://addons/input_remapper/service/storage_service.gd")

storage_stub.settings_file =

input_remapper = sut.ne

res://addons/input_

ACTION_NAME, Helper

) .input_actions.

(input_remapper
(input_remapper
InputMap.f
= InputMap.

TEMP_FILE

_input

{"input_actions

FileAccess.WRITE)

(storage_stub)

remapper/mo
ent(KEY_0))

input_action)

cheme().name, "one")

cheme().input_actions.s
E))
ACTION_NAME)

"The action has no input events")

(ACTION_NAME)
(TEMP_FILE)

InputMap.era

DirAccess.rem

1/input_action_button.gd")\



Scene Project Debug Editor Help

fempty] X +

File Edit Search GoTo Debug

Filter Scripts Q
# character_selection.gd
& main_menu.gd

£ main_menu_options.gd
& player_preview.gd
! 9’-»{(.;.‘%‘.‘/ 1,.: r -\
& smoke_test.gd
# test_game_rules.gd
scene_manager.gd 17
Filter Methods Q
ready

change_scene

persist

¢

extends Node
## Manages scene transitions

& ~ func _ready() -> void:

7
8
9
18
1
12
13
14
15

44

EventBus.change_scene.connect{change_scene)

I'2D 3D X Script XLGame & Assetlib

@onready var curtain: Curtain = $UI/Curtain

## Change scenes with the curtain animation
« func change_scene(event: EventBus.ChangeSceneEvent) -> void:
curtain.play_snimation()

await curtain.change_scene_now

for child in $CurrentScene.get_children():

child.queuve_frae()

simn dhabesan o miiamh e eew

P runall current: P test_game_rules.gd = P test_scoreboard_ul_shown_on_player_death
|.| passing 19.0|Failing D.OIPending uo[omhans o.olams 0.0|Warﬂl'ngs 00
+ o4 |a 2 4| 0 easing |sme & T

Everything passed!
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Michiball - Godot Engine
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https://docs.google.com/file/d/1XT9Hv8OBRlbNuSGhI6yVMYOlJqCWt551/preview

L
Scene Project Debug
Scene Import
+ L FitQ F 3
~ O DialogueUI ¥ ©
v 4] TransparentB ©
[=] CheckerBa @
v [ AvatarContai ®
@cChara § ©
O EmptySpac @
v [ TextContaine ©
O EmptySpac ©
~ [ MarginCont ©®
~ O PanelCon ®@
v O Margin ©
ElMess ©
~ @0 MarginCo ©
v OPanelC ©
v [ Margi ©
@aNa ©
o) NextMessageAud
) CloseDialogueAuc

Editor Help
O dialogue_ui X -+
File Edit Search GoTo Debug

Filter Scripts Q

1
& dialogue_message.gd P
£ dialogue_ui.gd

£ player.gd 3

* state_machine.gd 4
% state_machine_state.gd

£ test_ui.gd 5

£ throwable_item_pool.gd (5

7

8

9

10

Filter Methodls Q 4 1

TestDialogueULtest_name_... 12

TestDialogueULtest_viewp... 13

TestDialogueUItest_messa... 10

TestDialogueULtest_ui_is_...
TestDialogueULtest_ui_is_v... 15
TestDialogueULtest_ui_is_r...

TestDialogueAvatarUI._get... 16
TestDialogueAvatarULtest_.... 17
TestDialogueAvatarUI test_... 18

19

<

dialogue_ui.tscn - Godot Accessibility Toolkit - Godot Engine

’2D ¥ 3D K Script XL Game & AssetlLib

test_ui.gd [2 Online Docs & Search Help ¢

extends GutTest

class TestDialogueUI extends GutTest:

var sut: PackedScene = load("res://modules/core_systems/dialogue_system/view/dialogue_ui.tscn")

var test_dialog: DialogueContainer = load("res://modules/core_systems/dialogue_system/tests/test_dialogue.t

func test_name_and_message() -> void:
var ui: Control = add_child_autofree(sut.instantiate())
var message: DialogueMessage = test_dialog.messages[8]

vi.set_message(message)

assert_eq(ui.find_child("NameLabel").text, message.name)
assert_eq(ui.find_child("Messagelabel").text, message.message)

func test_viewport_size() -> void:
var ui: Control = add_child_autofree(sut.instantiate())

AR AR RS R R A AR A U R AR A AT AR AR AT R AR RS S AT

P> Run All I test_ui.gd = TestDialogueUI m test_name_and_message

- +| Passingl Sync: E]ﬂi ,-‘
Running...

Ll

Run in progress

Qutput Debugger Audio Animation Shader Editor GUT FileSystem

11 7 1 Tabs

Copy

4.6.1.stable

Clear

T

a - + O
> 2 i 5 ® Forward+ v
Inspector Signals Groups
EwmB: (> ®
% player.gd v L
Filter Properties Q Y
@ Resource
> Resource (1 change)
@ RefCounted
+ Add Metadata


https://docs.google.com/file/d/1Px_sDVyjGpTQnHQ3-_3RMSHICGfSmYSO/preview

Test runners

©
GUT by Butch Wesley (link) ’

m gdUnit4 by Mike Schulze (link)

el

&
~ ' GoDotTest by Chickensoft Games (link) ... OF write your own!


https://github.com/bitwes/Gut
https://github.com/chickensoft-games/GoDotTest
https://github.com/godot-gdunit-labs/gdUnit4

Tests for
Find an issue and cover it with a test
Goal: prevent something bad from happening

100% coverage isn't helpful



Screenshot test

Compare screenshots to find differences

List of items:
e |ltem 1
e |[tem 2

* |[tem 3
e [tem 4

ORIGINAL SCREENSHOT



Screenshot test

What is the difference between these 2 images?

List of items:
e |ltem 1
e |[tem 2

List of items:
e |ltem 1
* |[tem 2

* |[tem 3
e [tem 4

* |[tem 3
* |[tem 4
e |tem 5

ORIGINAL SCREENSHOT TEST SCREENSHOT



Screenshot test

What is the difference between these 2 images?

List of items:
e |ltem 1
e |[tem 2

List of items:
o [tem 1
e |tem 2

* |[tem 3
e [tem 4

* |[tem 3
o |temm4

H New
ORIGINAL SCREENSHOT DIFFERENCE



Screenshot test

What for?
'l:.,. Back

e Ul testing
e Texture checks

e Shader testing

Character selection screen, Michiball



Screenshot test

Main menu, Michiball

1.0 | Pending 0.0 ‘ Orphans 1.0 | Errors 0.0 | Warnings 0.0
Passing | Sync: K

/screenshot/test_menus.gd

test_main_menu_screen

fail: [0.00110918209877] expected to be < than [0.001]: snapshot is different




® main_menu_options.tscn - Michiball - Godor Engine a - ]

scene Project Debug Editor Help '20 ¥3D X Script XLGame & Assetllb P U B @ E &5 € Compatlbllity v
scene  lmport i O sceng_manage O character_selection nmah'unenu_omns X -+ s¢ Inspector tode  History :
+ @ Fitername ttQ J& ¢ Fle Edit Search GoTo Debug @oniinepocs Lsesrchmelp ¢ ) & K o o 3 () &
« B MainMenuOptions & ©  FilterScipts Q 18 « func test_title_screen() -> void: g“si_ & Icon v &2
L. m Heoxcontainer @ & character_selection.gd 19 var title_scene: PackedScene = load(“res://src/core/game_menu/title_screen.tscn") ===—_ Filter Properties a ¥
l & Play % N O & man_menu.gd 20 var _title: Node = add_child_auvtofree(title_scene.instantiate()) a .
+ B veoxContainer © & main_menu_options.gd 21 awsit(wait_frames(4, "weit para que cargue la escena")) 5
L. & settings AN © B player_previewgd 22 o O @ Y
(= R 23 var result: ComparisonResult = take_screenshot("title")
B Leon © & testmenusgd Expand Mode  KeepSize v
T e 24 assert_lt(result.difference_by_percent, THRESHOLD, "snapshot is different")
25 Stretch Mode Scale v
Bl Icon @ i -
- i = id: H
v & Credits s 26 ~ func test_main_menu_screen() -> void: g ip
& icon ® 27 var main_menu_node = load("res://src/core/game_menu/main_menu_options/main_menu_options.tscn”) : Flip V on
e PP 28 var _main_menu: Node = add_child_autofree(main_menu_node) © Control
‘E o % test_menus.gd 1 29 await(wait_frames(4, "wait para que cargue la escena")) “ Layout
30 This node 15 a child of a
Fiiter Methods Q
5n var presult: ComparisonResult = take screepshot(“main_menu™) regular control
Dk 32 assert_1t(result.difference_by_percent, THRESHOLD, "snapshot is %f different" % result.differe Clip Contents on
T take_screenshot 33
System i Custom Min £ « 16.0
) o test_tilg screen. 34 « func test_settings_general_screen() -> void:
core/game_men i ; o . - ;
- AT IR NN 35 var settings_scene: PackedScene = load("res://src/core/game_menu/settings/settings.tscn") y €D
Filter Files Q 37 ftestsettings generdl sc.. 36 var _settings: Node = add_child_sutofree(settings_scene.instantiate()) Layout Directio Inherited v
& roster_charactergd IESLACHIRgE A 3a%: - 37 avelt(wait_frames(4, “wait para que cargue la escena")) LajoutMad O Anchors v
test_settings video_scre... 38
i roster_charactertscn Anchors Pre ) EJ Centerle v
Sk e aedure. S 108%  9: & Tabs
& roseer_contanergd TR e
® tnan selection.gd P> RunAll Current: P test menus.gd | =Tl | @ Localization
> I credits » Toolti
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> I customize_game_seie... * Focus
s s -
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https://docs.google.com/file/d/1EGtrcNEQ-sVBLIWvU-pfm0OpDN_ZpTH8/preview

Available as an open source Godot plugin!

d

https://github.com/Nokorpo/GDsnap



https://github.com/Nokorpo/GDsnap

https://github.com/Nokorpo/GDsna



https://github.com/Nokorpo/GDsnap

https://github.com/Nokorpo/GDsna



https://docs.google.com/file/d/1hB4CuTDfI1qcHdWSm5ijTTWIt4bDpAeX/preview
https://github.com/Nokorpo/GDsnap

Performance test/benchmark

Example: https://benchmarks.godotengine.org/

-

Rigid Body 3D

200.0

150.0 ’
100.0

50.0
0.0

Godot Engine Benchmarks


https://benchmarks.godotengine.org/

What for?

e Track resource usage evolution during a level's development

Blighttown,

Dark Souls




Performance test/benchmark

What for?

e Prevent commonly repeated objects from causing trouble

‘\
™ NPC teeth Mesh, Cities Skylines 2

< Cities Skylines 2 gameplay




More test types!

- Q

. Integration
Tests

Unit Tests

Trophy testing model, Kent C. Dodds



Static analysis

- Q

Integration

Tests

Unit Tests

—>

Trophy testing model, Kent C. Dodds




Static analysis

e Game isn't executed, the test just reads its files

e Very useful and almost free. Examples:

o Compilation errors and linters

o Script that checks file naming, config files...




Smoke test

—> £

Integration
Tests

Unit Tests

Trophy testing model, Kent C. Dodds



Smoke test




Open game scenes and check whether they have errors

Testing res://src/core/game_menu/character_selection/character_selection.tscn...
Testing res://src/core/game_menu/character_selection/player_selection_preview.tscn...
Testing res://src/core/game_menu/character_selection/roster_character.tscn...
- Testing res://src/core/game_menu/credits/credits.tscn...
- Testing res://src/core/game_menu/customize_game_selection/game_mode_selection.tscn...
SCRIPT ERROR: Parse Error: Invalid argument for "new()" function: argument 4 should be "bool" but is "Resource".

at: GDScript::reload (res://src/core/game_menu/game_mode_selection/game_mode_selection.gd:22)

ERROR: Failed to load script "res://src/core/game_menu/game_mode_selection/game_mode_selection.gd" with error "Parse

error".
at: load (modules/gdscript/gdscript.cpp:3022)
- Testing res://src/core/game_menu/game_mode_selection/game_mode_selection.tscn...




& Tests Gato APP
t‘w Smoke test execution found 1 errors == and O

warnings 4\. Check the results in

Failing scenes

res://modules/core_systems/dialogue_system
/view/dialogue_ui.tscn

Unique errors

SCRIPT ERROR: Invalid assignment of property or
key 'layer’ with value of type 'int' on a base object
of type 'Window'.




Summary

e Write tests. Not too many. Mostly integration

e Tests for specific issues

o Static analysis

o Smoke test

o Screenshot test
o Performance test

(@)

e Prevent something bad from happening without your knowledge



Part 3

How to automate?



Who will make a coffee?

e Pablo, college student, brews 1L every 2-3 months when he has to
cram, buys whatever coffee the supermarket has in store...

e A coffee pod machine



@)

@)

O

@)

process

Interruptions, forgetting a step, mistakes
Blue screen, power outage, program update broke compatibility
... and more

manual processes

Or make containment plans (eg. checklist, redundancy)



Running !

(Android/iOS, Web, Windows/Mac/Linux)
Uploading a build to a (itch.io, Steam, App Stores...)
Tasks that only 1 person in the team knows how to do

Tasks that must happen every X time
o (eg. clean up a directory, generate a changelog, generate documentation)

Image/video conversion to a specific format/resolution



Continuous Integration (Cl)

e Run scripts in response to:

o Commit push
o Pull request merge
o Every X time (cron)

o Press of a button

e Automation for the whole team

e lterate faster, more consistently



Cl with Unity

Manually triggered 29 minutes ago

) GerardGascon -o- d242b00 master

main.yml|
on: workflow_dispatch

@ Test my project ~ 5m37s @

Status Total duration

Success 13m 37s

Matrix: Build my project

e @ 1jobcompleted

Show all jobs

Artifacts

Unity



Cl with Unity

Manually triggered 1 hour ago Status Total duration Artifacts
) GerardGascon -o- 44b687b master Failure 33m7s -
main.yml|

on: workflow_dispatch

Matrix: Build -
Q Test 15m 39s @ ® @ Build (StandaloneLinux6... 14m 25s U n Ity
€ Build (StandaloneOSX, osx) 7m 0s

€ Build (StandaloneWindo... 17m 18s



Cl with Godot

Triggered via schedule 4 days ago Status Total duration Artifacts
& nepo-dev o 8c52f8e main Success 2m 16s -
release.yaml

on: schedule

® @ Linuxbuild 1m49s @ ® @ Discord notification 10s

@ Windows build 1m 49s



Continuous Integration (Cl)

name: Build + Deploy
on: workflow_dispatch

env:
ITCHIO_USERNAME: nokorpo
ITCHIO_GAME: michiball
BUTLER_API_KEY: ${{ secrets.BUTLER_API_KEY }}
GODOT_VERSION: 4.4.1

jobs:
web:
name: Build and deploy to itch.io
runs-on: ubuntu-latest
container:
image: barichello/godot-ci:4.4.1
steps:
- name: Checkout
uses: actions/checkout@v2
with:
1fs: true
name: Setup
run: |
mkdir -v -p ~/.local/share/godot/export_templates
mv . /root/.local/share/godot/templates/${GODOT_VERSION}.stable
~/.local/share/godot/export_templates/${GODOT_VERSION}.stable
name: Web Build
run: |
mkdir build
godot --export-release --headless "Web" ./build/index.html
name: Itch.io Deploy
run: |
1s ./build
butler push ./build $ITCHIO_USERNAME/$ITCHIO_GAME:html5

() &

GitHub Jdocker

(Actions)



Continuous Integration (Cl)

name: Build + Deploy
on: workflow_dispatch

env:
ITCHIO_USERNAME: nokorpo .
ITCHIO_GAME: michiball <~ Variables:
BUTLER_API_KEY: ${{ secrets.BUTLER_API_KEY }}
SR e Names, passwords, API keys...
jobs:
web:
name: Build and deploy to itch.io
runs-on: ubuntu-latest
container:
image: barichello/godot-ci:4.4.1
steps:
- name: Checkout

name: Setup

name: Web Build

Itch.io Deploy




Continuous Integration (Cl)

name: Checkout
uses: actions/checkout@v2
with:
1fs: true
name: Setup
run: |

mkdir -v -p ~/.local/share/godot/export_templates «— Setup Godot
mv /root/.local/share/godot/templates/${GODOT_VERSION}.stable

~/.local/share/godot/export_templates/${GODOT_VERSION}.stable
name: Web Build

bl «— Generate web build
godot --export-release --headless "Web" ./build/index.html

name: Itch.io Deploy

run: - |
ls ./build
butler push ./build $ITCHIO_USERNAME/$ITCHIO_GAME:html5




Continuous Integration (Cl)

Execution
time

Storage

Github 1.000 min/mo

CircleCl 2.000 min/mo

Itch.io




Summary

e Obijective: find defects as soon as possible
e Test and iterate processes to achieve continuous improvement

e \Write tests. Not too many. Mostly integration.

o Tests for specific issues

o Prevent something bad from happening without your knowledge

e Avoid human error and bottlenecks with automation



e Slides
e More information
e Examples

e Relevant links

https://nokorpo.com



https://nokorpo.com

