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Introduction

BEVY GAME DEVELOPMENT

Bevy Meetups

Virtual & global meetups live streamed
on YouTube: bevygamedev.com

e 26 speakers
e >30.000 views
e >800 subscribers
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Bevy Meetup Speakers

@ Used Rust before

@ Learned Rust for Bevy
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Bevy Meetup Speakers

Learning Rust
with Bevy?
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PITCH

‘ Crates.io Type 'S' or '/* to search . © Browse All Crates | Y

Bevy makes on ramp LEVAALEE [ oo

Bevy Engine's entity component system

#bevy #ecs #game

Readme 52 Versions Dependencies Dependents

B evy 3 CS Metadata

& pkg:cargo/bevy_ecs@017.2 @

license m crates.io _ downloads - docs - _ 15 days ago

® v1.86.0

What is Bevy ECS? & MIT or Apache-2.0
</> 61K SLoC

Bevy ECS is an Entity Component System custom-built for the Bevy game & 642 KiB

engine. It aims to be simple to use, ergonomic, fast, massively parallel,

opinionated, and featureful. It was created specifically for Bevy's needs, but it Install

can easily be used as a standalone crate in other projects. X .
Run the following Cargo command in your
project directory:

ECS

H cargo add bevy_ecs
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PITCH
Rust - the hard parts

Explicit lifetimes

Sharing data (Rc, RefCel, ...)

Multithreading (Arc, Mutex, ...)
Arc<Mutex<HashMap<Playerld, PlayerData>>>
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PITCH
Example 1 - multithreaded data access

e
1struct Game {
2 players: Vec<Player>,
3 balls: Vec<Ball>,
4 scores: Scores
5
6

}

7

8 move_stuff(&mut game);
9 collistons(&mut game);
10 score(&mut game);
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PITCH

Example 1 - multithreaded data access

O e

1struct Game {

players: Vec<Player>,
3 balls: Vec<Ball>,

4 scores: Scores
5
6

Wrap Game in Mutex?
Individual Locks? 5
Manual managing Threads?
Threadpool?

}

7

8 move_stuff(&mut game);
9 collisions(&mut game);
10 score(&mut game);
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ECS 101

What is an ECS anyway?
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ECS 101

Like a Database

Entities and Components make Columns
and Rows in a Database
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ECS 101

Systems

Systems take access to certain components
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ECS 101

System Scheduler

Systems with non overlapping access to
data can run in parallel
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Easy Mode Rust

Lets revisit the example

1struct Game {

2 players: Vec<Player>,
3 balls: Vec<Ball>,

4 scores: Scores

S

6

7// hard to parallelize
8 move_stuff(&mut game);
9 collisions(&mut game);
10 score(&mut game);
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EASY MODE RUST

Example 1 - fearless multithreading

® 00

1 fn move_stuff(mut movable: Query<&mut Position, With<Velocity>>)
2fn collisions(mut colliders: Query<(&mut Position, &mut Velocity)>)

3fn scores(mut scores: Query<(&mut Score, &Name)>)
4

5app.add_systems(Update, (move_stuff, collisions, scores));

Query signature defines data access pattern
Smart scheduler providing dependency injection
Non overlapping access will be parallelized
Bonus: separation of concerns
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EASY MODE RUST

Example 2 - iterator invalidation

1 fn damage_nearby_enemies(enemies: &mut Vec<Enemy>) {
for enemy in enemies.iter_mut() {
if /* nearby check */ {
enemy.health -= 10;
if enemy.health <= 0 {
// Want to remove dead enemy but...

2
3
4
5
6
7
8
9
0

=
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EASY MODE RUST

Example 2 - iterator invalidation

® Defer removal 1 fn damage_nearby_enemies(enemies: &mut Vec<Enemy>) {
for enemy in enemies.iter_mut() {
e Cache manua”y if /* nearby check */ {
enemy.health -= 10;
if enemy.health <= 0 {
// Want to remove dead enemy but...

2
3
4
5
6
7
8
9
0]

-
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EASY MODE RUST
Example 2 - bevy ecs commands defer action

® 00
1 fn damage_nearby_enemies(
mut enemies: Query<(Entity, &mut Health), With<Enemy>>,
mut commands: Commands,

for (entity, mut health) in &mut enemies {
if {

health -= 10;
if health <= 0 {
commands.entity(entity).despawn();
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EASY MODE RUST

Example 3 - self referential types

1struct Player {

% name: String,

3 health: 132,

4 best_friend: 7?77

5
6

7 let mut alice = Player { name: "Alice", health: 100, best_friend: 7?7 };
8 let mut bob = Player { name: "Bob", health: 100, best_friend: 7?7 };
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EASY MODE RUST

Example 3 - self referential types

LN N

1struct Player {

2 name: String,
health: i32,
best_friend: ??

3
4
5
6
7
8

+
let mut alice = Player { name: "Alice", health: 100, best_friend: ?? };
let mut bob = Player { name: "Bob", health: 100, best_friend: ?? };

e Option<Rc<RefCellPlayer>>>
e Complex & runtime panics
e How to parallelise this?
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EASY MODE RUST

Example 3 - referencing other entities

00

1 #[derive(Component)]

2 struct Player {

3 name: String,

4}

5#[derive(Component)]

6 struct BestFriend(Entity);

7

8 fn social_system(players: Query<(Entity, &Player)>, friends: Query<&BestFriend>) {
9 for (entity, player) in players.iter() {

10 if let Ok(BestFriend(friend_id)) = friends.get(entity) {
11

12 }

13

14 }
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EASY MODE RUST

Example 3 - ECS native relations

00

1 #[derive(Component) ]

2 #[relationship(relationship_target Friends)]
3struct FriendsWith(pub Entity);

4

5#[derive(Component, Deref)]

6 #[ relationship_target(relationship FriendsWith)]

7struct Friends(Vec<Entity>);

8

9let el = world.spawn_empty().1d();

10 let e2 world.spawn(FriendOf(el)).id();
11 let e3 world.spawn(FriendOf(el)).id();
12

13 let friends = world.entity(el).get::<FriendsWith>().unwrap();
14 assert_eq! (&**friends, &[e2, e3]);
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Conclusion

Bevy ecs comes with a lot of batteries included
Flattens learning curve

Hides more involved techniques

Does only defer learning the hard parts

Allows for quicker successes
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More inspiration

Axum DI for web services (link)

Articles explaining DI method (link)

The bevy ecs is inspired by Flecs ECS (
TinyGlade steam game using bevy ecs (
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https://tokio.rs/blog/2021-07-announcing-axum
https://promethia-27.github.io/dependency_injection_like_bevy_from_scratch/
https://github.com/SanderMertens/flecs
https://store.steampowered.com/app/2198150/Tiny_Glade/

Thank youl
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SPEAKER NAME

Professional Role

TALK
NAME
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INTRODUCTION

Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Curabitur vitae turpis mi. Phasellus sodales eu risus sit
amet dapibus. Donec semper purus in dui luctus
dapibus. Nullam sed ullamcorper urna. Phasellus
ullamcorper sodales sem nec ullamcorper. Maecenas
blandit urna ac diam tempus viverra.
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INTRODUCTION

Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Curabitur vitae turpis mi. Phasellus sodales eu risus sit
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INTRODUCTION

Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Curabitur vitae turpis mi. Phasellus sodales eu risus sit
amet dapibus. Donec semper purus in dui luctus
dapibus. Nullam sed ullamcorper urna. Phasellus
ullamcorper sodales sem nec ullamcorper. Maecenas
blandit urna ac diam tempus viverra.
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SECTION
TITLE

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Lorem ipsum dolor sit amet,
consectetur adipiscing elit.
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e Lorem ipsum dolor sit amet,
consectetur adipiscing elit.

e Nam est ligula, faucibus nec urna
sed, tristique volutpat massa.

e Phasellus congue leo nunc, eu
vehicula enim interdum vitae.
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Title

SECTION
TITLE

Lorem ipsum dolor sit amet, consectetur

adipiscing elit. Lorem ipsum dolor sit amet,

consectetur adipiscing elit.

Lorem ipsum dolor sit amet,
consectetur adipiscing elit.

Nam est ligula, faucibus nec urna
sed, tristique volutpat massa.

Phasellus congue leo nunc, eu
vehicula enim interdum vitae.
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Title

SECTION
TITLE

Lorem ipsum dolor sit amet, consectetur

adipiscing elit. Lorem ipsum dolor sit amet,

consectetur adipiscing elit.

Lorem ipsum dolor sit amet,
consectetur adipiscing elit.

Nam est ligula, faucibus nec urna
sed, tristique volutpat massa.

Phasellus congue leo nunc, eu
vehicula enim interdum vitae.
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SECTION
TITLE
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adipiscing elit. Lorem ipsum dolor sit amet,
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e Lorem ipsum dolor sit amet,
consectetur adipiscing elit.

e Nam est ligula, faucibus nec urna
sed, tristique volutpat massa.

e Phasellus congue leo nunc, eu
vehicula enim interdum vitae.
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Section Title

Subsection Title

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Nam est ligula, faucibus nec urna sed, tristique volutpat
massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae. Lorem ipsum dolor sit amet, consectetur
adipiscing elit.

Nam est ligula, faucibus nec urna sed, tristique volutpat

massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae.
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Section Title

Subsection Title

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Nam est ligula, faucibus nec urna sed, tristique volutpat
massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae. Lorem ipsum dolor sit amet, consectetur
adipiscing elit.

Nam est ligula, faucibus nec urna sed, tristique volutpat

massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae.
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Section Title

Subsection Title

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Nam est ligula, faucibus nec urna sed, tristique volutpat
massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae. Lorem ipsum dolor sit amet, consectetur
adipiscing elit.

Nam est ligula, faucibus nec urna sed, tristique volutpat

massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae.
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Section Title

Subsection Title

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Nam est ligula, faucibus nec urna sed, tristique volutpat
massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae. Lorem ipsum dolor sit amet, consectetur
adipiscing elit.

Nam est ligula, faucibus nec urna sed, tristique volutpat

massa. Phasellus congue leo nunc, eu vehicula enim
interdum vitae.
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Section Title

Subsection Title

Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Nam
est ligula, faucibus nec urna sed,
tristique volutpat massa.
Phasellus congue leo nunc, eu
vehicula enim interdum vitae.
Lorem ipsum dolor sit amet,
consectetur adipiscing elit.
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Section Title

Subsection Title

Lorem ipsum dolor sit amet,

consectetur adipiscing elit.
Note: For use with the projector it
is best to use a light theme in
order to improve the accessibility
and readability of the code.

You can paste the code from
VScode that includes the
formatting and optionally adapt
the background with the "Fill
color” button.

func hello() {
fmt.Println("Hello world! ")
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func hello() {
fmt.Println("Hello world! @")




func hello() {
fmt.Println("Hello world! Q")




func hello() {
fmt.Println("Hello world! @")




tht}
B

func hello() {
fmt.Println("Hello world! .")




func hello () {
fmt.Println("Hello world! @")




Section Title

Subsection Title

func hello () {
fmt.Println("Hello world! (3")
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Greetings
anad
conclusion
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Greetings
anad
conclusion
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Greetings
and

conclusion
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SPEAKER NAME

mail@speaker.com
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SPEAKER NAME

Mmail@speaker.com
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