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[Mogxoabl K GameDev'y

- Pascal (nnu Basic) DOS-rpadoumka
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[Mogxoabl K GameDev'y

- Pascal (nnu Basic) DOS-rpadoumka
- DirectDraw/DirectX, OpenGL
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[Mogxoabl K GameDev'y

- Pascal (nnu Basic) DOS-rpadoumka
- DirectDraw/DirectX, OpenGL
- Blitz3D, Scratch, LOVE

Golang
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[Mogxoabl K GameDev'y

Mail.ru Game Jam 2 (2017)

Unity (C#)

youtube.com/watch?v=WhxkAu-GAsw




[Mogxoabl K GameDev'y

BHyTpeHHNN XxakaToH

Go, GopherdS, WebGL

outube.com/watch?v=no1ZJVJ1llk



Moaxonbl k GameDev'y . o

BHYTpeHHUN XakaToH

JloMaTtb
H‘e‘

CTpouTb

CoronaSDK (lua), WebGL

11

vk.com/app6810744




[Mogxoabl K GameDev'y

Ludum Dare 42
- CoronaSDK (lua), WebGL

- ASEprite, sfxr, Bosca Ceoil

|djam.com/events/ludum-dare/42/

oh-no-this-is-monsters

61
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[Mogxoabl K GameDev'y

Ludum Dare 43

m

CoronaSDK (lua), WebGL B o e o,

hoplEH

. . 600Kh/s 900W/h BUY
|(Clessex for zurvo moaer T —
3Mh/s 1.8KW/h BUY
3.38Gh/s 8.4KW/h [

-GTX =Sk 1 pes . ' Outel P4 10 LC
ASEprite _meliek for Turbo mode! 15Mh/s 2.4KW/h EOY
{8 212wn/s 11.4KW/B 4 Lo . Zhentvs 11 19 9
A10-5800K 30Mh/s 2.1KW/h BUY
_ﬁneliek for Turbo mode! ” Kernel j3M 150 LC
R ) P
Kernel 2 300 LC
& 80Mh/s 7.8KW/h BUY
Adm Athlete 700 LC
@ 100Mh/s 6KW/h BUY
Kernel j7 1K LC

150Mh/s 11.4KW/h
A10-5800K 3K LC

Idjam.com/events/ludum-dare/43/
ludumcoin
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Lua, Lua, Lua...

[ne Go?

14



Bbibop B nonb3y Go

- Tunnazauungq, otnagka, npodpunmpoBsaHue
- NMoppepxka B IDE
- Mano Go Ha paboTte @

Golang
15 # Conf 2019



A ecnu Go...

Ectb ye?

Golang
16 Conf 2019



A ecnu Go...

Kakmne ecTtb urposbie ABMXKM Ha GO7?

Golan
17 # Conf 201



Kakne ectb nrposble ABMXKM Ha Go £
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Kak Bbibpats TOT CAMbIIA?

19
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Kak Boibpats TOT CAMbIN?

- XuBocCTb

20
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ENGI

© Watch~v | 32 % Star 384 YFork 21

Desktop + GopherdS

“SUPER ALPHA v0.6”
He obHoBRanca > 3 ner &

ToT camMbIn XakaToH

21 qithub.com/ajhager/enqi




A Azul3D

© Watch~ = 23 W Star = 428 ¥ Fork 33

3D
Desktop @

‘I

He obHoBnganca > 3 nert @

22 dithub.com/azul3d/engine

// Open the background texture.
tex, err := gfxutil.OpenTexture(abs.Path("azul3d_stenc:
if err '= nil {

log.Fatal(err)

// Create a card object.
aspect := float32(tex.Bounds.Dx()) / float32(tex.Bound:
var height float32 = 1.0
cardMesh := cardMesh(aspect, height)
cardMesh.TexCoords = []gfx.TexCoordSet{

{

Slice: cardTexCoords(®, 0, 1, 1),

H

}

card := gfx.NewObject()
card.Textures = []*gfx.Texture{tex}
card.Meshes = []*gfx.Mesh{cardMesh}
card.State = gfx.NewState()
card.State.StencilTest = true
card.State.StencilFront = gfx.StencilState{

ReadMask: OxFF,

Reference: 1,

Fail: gfx.SZero,

DepthFail: gfx.SZero,

DepthPass: gfx.SKeep,

cmp: afx.Eaual.
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Kakue Bce eLle eCTb NUrpoBble OBNXKA
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Kak Bbibpats TOT CAMbIN?

- XuBocCTb
- [Moppepxka nnatgopm

24
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[TnaTtgopmbl

- Desktop

Windows, Linux, MacOS
- Mobile

Android, iOS
- Web

HTMLS

25

Golang
Conf 2010



Kak Bbibpats TOT CAMbIN?

- ’)KuBoCTb

- [Nopgaepkka nnatdopm
- Web HTML5
- Mobile
- Desktop

26

Lo~ Golang
Q@ Conf 2o



Kak Bbibpats TOT CAMbIN?

- KuBocTb

- NMopaepskka nnathopm
- Web HTMLS
- Mobile
- Desktop

- MpepocTaBnsiemoe AP

27
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[locMOTpKMM Ha OCTaBLUMECH 0

Eblteni Gplxel 2=




Oak

®© Wwatch~ = 39 % Star | 655 Y Fork 35

Software renderer &
Desktop Windows &

29

github.com/oakmound/oak




OPixel

©Owatchv | 92 W Star | 2,502

2D
Desktop &

30

¥ Fork

145

qithub.com/faiface/pixel




o9 Flappy Bird

Korok

® Wwatch~v 35 % Star 349 Y Fork 37

2D

Desktop, mobile, web

[enaet (genan?) oanH kutaeu

He cmor 3anyctutb gaxe desktop @

FlappyBird

31 github.com/KorokEngine/Korok  drawcall: 3
60 fps




G3N

®© Watch~ 59 % Star 784 YFork 74

3D

Desktop cgo — cnomaHa
wasm syscall/js — kak?
HeT npumepos

[ToyTK HET OOKYMeEHTaLun

32 qgithub.com/g3n/enqgine




@ GODOT

®© watchv 1,275 % Star 24,410 ? Fork 4,748

3D + 2D
Desktop, mobile, web A%

Scene Project Debug Editor Help 1330 S script dAssetLib &
C + + / C# / G D S . t '.'.b ; O [unsaved](*) X i  Scene
Crl p - : @ 0 B Ky & View dL

e 0 O O Node2D

O Node2D

O Node2D
nv.tr  icon.png

o Canvasltem

Output Debugger Audio Animation Material

godotengine.org

33




lee’ GODOT-GO

®© Watch~ 18 % Star 166 YFork 14

GDNative API

godotengine.org/article/look-gdnative-architecture

[1narnH
.50, .dylib, .dll

HeT mobile, web &

34 github.com/ShadowApex/godot-go

func (p *Player) X Process(delta gd.Real) {
velocity := gd.NewVector2(0, 0)

if godot.Input.IsActionPressed("ui right") {
velocity.SetX(velocity.GetX() + 1)
}

if velocity.Length() > 0 {
normal := velocity.Normalized()
velocity = normal.OperatorMultiplySca
} else {
p.animatedSprite.Stop()

}
position := p.GetPosition()
newPosition := position.OperatorAdd(velocity.

newPosition.SetX(godot.Clamp(newPosition.GetX
newPosition.SetY(godot.Clamp(newPosition.GetY
p.SetPosition(newPosition)




raylib

® watch~v 151 W Star 2,365 ? Fork 278

3D + 2D
C library

s ‘.’ Py HTML
=S| wlE

35 qithub.com/raysan5/raylib




EEHhh

‘ ®© Wwatch~ 21 | ‘ W Star 391 | ‘ YFork 36

cgo binding

Desktop + Android @ Floppy Gopher

36 github.com/gen2brain/raylib-go




UTtOo ocTaetca?
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Ebiten #

VQWatchv 78 Y unstar | 1,934 ¥ Fork 128
e = | ek

2D
Desktop, mobile, web

38 github.com/hajimehoshi/ebiten




Getting Started
Ebiten # e
I en Hello, World!

Graphics
Fill
Render an Image

[JokymeHTauums

Geometry Matrix
Filter (TBD)
Offscreen (TBD)
Color Matrix (TBD)
Tiling (TBD)

Input

Keyboard (TBD)
Mouse (TBD)
Gamepad (TBD)

Documents

Cheat Sheet

EAQ

Performance Tips

PN Al TG

39




Ebiten #

[Mpumepsl

40

Airship

Airship effect like Final

Fantasy 6 with pseudo
raster scrolling.

Paint

Drawing tool using an
offscreen image as a

canvas.

Drag & Drop Hi-DPI Masking

Drag & drop by handling Hi-DPI rending by Masking by DrawImage and

input. specifing a special a composition mode.
scale.

Perspective Ray Casting

Pseudo raster scrolling Renderng ray casting

by rendering thin parts regions.
of an image.



Ebiten #

[Tpnmepbl

2048 Blocks

ARt e VT ST SO YN Brocitos Bae o,
WL SV I I i S IV PO N B I

Golang
! Conf 2019



Ebiten #

Kog — Go Way

ebiten.NewImageFromImage (source image.Image, ...)

Golang
42 t Conf 2010



Ebiten #

Kog — Go Way
// +build android ios

43



Ebiten #

Kog — Go Way

type Graphics interface {
SetThread(thread *thread.Thread)
Begin()
End()
SetWindow(window uintptr)
SetVertices(vertices []float32, indices []Juintl6)

Flush()
NewImage(width, height int) (Image, error)

44
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Ebiten #

MenoneHHasa 3arpyska KapTUHOK
HemHoro nyduwe c go-bindata, statik, ...

Golang
46 ’ Conf 201



Ebiten #

OrpaHun4yeHHbIn API
Ho ecTtb Bcskne DrawlmageOptions.ColorM un T.n.

Golang
47 ’ Conf 201



Ebiten #

Ou4eHb XUpPHbIK U MegneHHbIn ana Beba GJS/WASM
9+Mb Ha nycTblILKe
GJS eule v rmYHbIN

48



Ebiten #

“Ho ENGO-10 MHe To4Ho nogounget!”

S




Engo

®© Watch~ 46 % Star 1,102 YFork 92

2D

Desktop, mobile, web
+ VulkanAPI

50 github.com/EngoEngine/engo




Engo

[JokymeHTauums

51

Tutorials

This is our full blown tutorial series.

Foreword

Hello World

Our First System

Camera Movement
HUD
Tilemaps
Spritesheets and Automatic City Building
HUD Text

Road Building

Conceptual Explanations

1ese are links to all of our explanations on how certain concepts in engo
work.

Animation

Building for Mobile



Engo

[JokymeHTauus

Road Building

In this tutorial

Recap

Remember what we did in the last tutorial?
We used engo.Mailbox to send messages between systems so we could update our HUD text to give

the player information during gameplay.

Final Code

The final code for tutorial 8 is available here at GitHub.

Golang
52 ’ Conf 2010



Engo

[Tpnmepbl
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Engo

A cross-platform game engine written in Go following an
interpretation of the Entity Component System paradigm.

v1.0 is now available!

{2 Golang
) Conf 2010
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Engo

56

Kak BKNOYNTb peHaep?



Engo

// Setup i1s called before the main loop starts. It allows
you to add entities and systems to your Scene.
func (*myScene) Setup(u engo.Updater) {
world,  := u.(*ecs.World)
world.AddSystem(&common.RenderSystem{})

{2 Golang
SO Confooe

57



Engo

58

Kak gobaButb cnpamnTt
Ha cUeHy?



Engo

type MySuperPuperGopher struct {
ecs.BasicEntity
common .RenderComponent
common .SpaceComponent

G. o Golang

59 Conf



Engo

type MySuperPuperGopher struct {

60

ecs.BasicEntity
common .RenderComponent
common .SpaceComponent

common .MouseComponent

[&]
Go

Golang
Conf



Engo

type MySuperPuperGopher struct {

61

ecs.BasicEntity

common .RenderComponent
common .SpaceComponent
common .MouseComponent

common.AnimationComponent

[&]
Go

Golang
Conf



Engo

type MySuperPuperGopher struct {

62

ecs.BasicEntity

commorn.

common.

commaon

common.

commaon

RenderComponent
SpaceComponent

.MouseComponent

AnimationComponent

.AudioComponent

[&]
Go

Golang
Conf



Engo

type MySuperPuperGopher struct {
ecs.BasicEntity LOAD'NG- oo
common .RenderComponent O
common .SpaceComponent
common .MouseComponent @ .
common.AnimationComponent ég
common . AudioComponent —%

common.CollisionComponent

2 Golan
63 GO Conf s



Engo

KOMMOHEeHTbl camMmu cedbsd He OOHOBAT

Golang
64 t Conf 2010



Engo

KOMMOHEeHTbl camMmu cedbsd He OOHOBAT

func (*myScene) Setup(u engo.Updater) {
world,  := u.(*ecs.World)
world.AddSystem(&common.RenderSystem{})
world.AddSystem(&common.MouseSystem{})
world.AddSystem(&common.AnimationSystem{})
//

65

e

Golang
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Engo

game.AddSystem(&engo.RenderSystem{})
game.AddSystem(&engo.AnimationSystem{})

spriteSheet := engo.NewSpritesheetFromFile("hero.png", 150, 150)

10UV

animationAction := &engo.AnimationAction{Name: "run", Frames: []int{®, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}}

hero := scene.CreateEntity(&engo.Point{®, 0}, spriteSheet, animationAction)

// Add our hero to the appropriate systems
for _, system := range w.Systems() {
switch sys := system.(type) {

case *engo.RenderSystem:

sys.Add (&hero.BasicEntity, &hero.RenderComponent, &hero.SpaceComponent)
case *engo.AnimationSystem:

sys.Add(&hero.BasicEntity, &hero.AnimationComponent, &hero.RenderComponent)
case *ControlSystem:

sys.Add (&hero.BasicEntity, &hero.AnimationComponent)

Golang
66 ’ Conf 2010



Engo

for _, system := range w.Systems() {
switch sys := system.(type) {
case *engo.RenderSystem:

sys.Add (&hero.BasicEntity, &hero.RenderComponent, &hero.SpaceComponent)
case *engo.AnimationSystem:

sys.Add (&hero.BasicEntity, &hero.AnimationComponent, &hero.RenderComponent)
case *ControlSystem:

sys.Add (&hero.BasicEntity, &hero.AnimationComponent)

}
}
sys.Add (&hero.BasicEntity, &hero.RenderComponent, &hero.Sp
case *engo.AnimationSystem:
sys.Add (&ero.BasicEntity, &hero.AnimationComponent, &hero
case *ControlSystem:
sys.Add (&hero.BasicEntity, &hero.AnimationComponent)
}
.,

67




Engo

Kak obpaboTaTtb click/tap?



Engo

btn.AddToWorld (u)
mouseSystem.Add (&btn.BasicEntity, &btn.MouseComponent,

&btn.SpaceComponent, &btn.RenderComponent,

)
scene.World () .AddSystem(&systems.MousableSystem/{

Callback: func(dt float32) {
1f btn.MouseComponent.Clicked {

scene.jolin ()

F1)

o Golang
69 Go Conf
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Engo

“All problems in computer science
can be solved by another level of

indirection”
David Wheeler

Golang
7 t Conf 2019



Engo

- CtpaHHas peanusauua ECS

Golang
72 t Conf 201



Engo

- CtpaHHas peanusauua ECS

// RunOptions are the options used to Run engo
type RunOptions struct {

// Update is the function called each frame during the runLoop to
update all of the systems. If left blank, 1t defaults to &ecs.World{}. Use
this if you plan on utilizing engo's window / GL management but

don't want to use the ECS paradigm.

Update Updater

Golang
73 t Conf 2010



Engo

- CtpaHHas peanusauua ECS
- barn, HexBaTka gOKYMeHTauumn

Golang
74 t Conf 2010



Engo

- CtpaHHas peanusauua ECS
- barn, HexBaTka gOKYMeHTauumn
- Pabortaert

75



Engo

HaTtnBHbIM HA KOMNEe
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Engo

bpaysep Ha komne

77




Engo

bpaysep Ha komne

CeTtb?

gorilla/websocket
_I_
Js.Global () .Get ( WebSocket ")

-M Golang
8 OO Conf oo




Engo

Bpay3ep Ha komne

[Tpon3BOANTENBHOCTL?
[apy cexyHn mup nopoxaet

. SO Confooe




Engo

bpaysep Ha TenedoHe
Samsung / iPad

80




Engo

bpaysep Ha TenedoHe
Samsung / iPad

GJS / WASM dawnn: 7+Mb
[TapcuHr Ha HoyTe: 2 cek
[TapcuHr Ha Tene@oHax: +

81




A ecnu Go...

“A pasBe eLle YTo-HMbyab ecTb?”

olan
82 # onf 2010



Handmade Web HTML5

83

2 Golang
Go Conf



Handmade Web HTML5

- WebGL
github.com/nuberu/webgl|

- js WebSockets

- GopherdS / WASM

84




Handmade Web HTML5

Ebiten - 9 Mb
Engo - 7 Mb

durak-durak - 1.5 Mb

85
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Handmade Web HTML5

86

Ebiten - 9 Mb
Engo -7 Mb

durak-durak - 1.5 Mb

$packages["reflect"] 168859
$packages["fmt"] 93209
$packages["encoding/json"] 140254
$packages["math/rand"] 68914
$packages["syscall/js"] 15510
$packages["github.com/nuberu/webgl"”] 272875
$packages[".../handmade/net"] 17650
$packages[".../handmade/render"] 76125
$packages[".../handmade/events"] 24128
$packages[".../handmade/resources"] 4661
$packages[".../handmade/objects"] 23629
$packages[".../handmade/scenes"] 64204
$packages["main"] 8316

o Golang
Go Conf
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DEMO TIME

KaptuHka: https://www.teepublic.com/t-shirt/5102595-golang-gopher-unicorn

Go

Golang
Conf



CkopocTb: 7. 1o dnHMwa:930m

Demo

ATERCATTUS

GOPHER

LENOVO

88




Demo
[TonpoboBarth:

ater.me/go_races

cxoaHUKN:
github.com/atercattus/golangconf19 examples

Golang
89 Q Conf 2010



UTo BbIOpaThH?

- Desktop

Godot-go Bbirnaaut kpyTto / Raylib gna gywwm
- Mobile

Android — raylib; iOS — ?
- Web

Handmade nnn Hukak

Golang
90 t Conf 2010



ater.me/conf/gocl9.pptx [lpeseHTayus

ater.me/go races [lemka

vk.com/ac <
. Bonpochl

Ratercattus & ¥ &

: ®(C.D>® Go oo



