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I’m Eugene Petrenko

● or just @jonnyzzz
● I’ve been using Kotlin when

○ trait keyword was used for interfaces
○ init keyword was not yet invented
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Why Kotlin?
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JetLang or Jet

● The code name
○ “jet” in config files under .idea

● Jet prefix for many internal projects at 
JetBrains

● *.jet files extension
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Code Style Settings under .idea
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Codename Kotlin

● Public announcement
○ JVMLS 2011

● *.kt file extension
○ translations are not good for *.kot
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https://www.google.com/maps/place/Kotlin/@51.9147882,17.648726,3a,75y,90t/data=!3m8!1e2!3m6!1sAF1QipOZfLiZdd62EIGQ5biWh-y3lICadzACvotpAPXR!2e10!3e12!6shttps:%2F%2Flh5.googleusercontent.com%2Fp%2FAF1QipOZfLiZdd62EIGQ5biWh-y3lICadzACvotpAPXR%3Dw203-h114-k-no!7i3328!8i1872!4m8!1m2!2m1!1skotlin!3m4!1s0x0:0x9a6e8002b1394dc8!8m2!3d51.9147984!4d17.6487422
https://www.google.com/maps/place/Kotlin/@51.9147882,17.648726,3a,75y,90t/data=!3m8!1e2!3m6!1sAF1QipOZfLiZdd62EIGQ5biWh-y3lICadzACvotpAPXR!2e10!3e12!6shttps:%2F%2Flh5.googleusercontent.com%2Fp%2FAF1QipOZfLiZdd62EIGQ5biWh-y3lICadzACvotpAPXR%3Dw203-h114-k-no!7i3328!8i1872!4m8!1m2!2m1!1skotlin!3m4!1s0x0:0x9a6e8002b1394dc8!8m2!3d51.9147984!4d17.6487422


JetBrains, @jonnyzzz, GOTOpia 2020

kotlinlang.org
since 2014
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Kotlin 1.0
since February, 2016
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What (else) is 
Kotlin?
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https://www.google.com/maps/place/Kotlin/@52.0040431,17.8674884,7.99z/data=!4m8!1m2!2m1!1skotlin!3m4!1s0x47052f8927a0964b:0x9a6e8002b1394dc8!8m2!3d51.9148003!4d17.6487417
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https://commons.wikimedia.org/wiki/File:Kotlin_Island_west_side.jpg#filelinks
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http://turizm.sputnik.ru/items/derevyanniy-mayak-v-kronshtadte
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https://www.google.com/maps/place/Derevyannyy+Mayak/@59.9952078,29.7060953,12.82z/data=!4m5!3m4!1s0x4696456d349cb3f7:0x1ba879ec2cf2421!8m2!3d59.9839243!4d29.7620826


JetBrains, @jonnyzzz, GOTOpia 2020Google Maps https://www.google.com/maps/place/Kotlin+Island/@59.9679901,29.8659225,10.99z/data=!4m5!3m4!1s0x4696454b3c730d79:0x84277e6a3fbe0093!8m2!3d60.0125003!4d29.7336138

https://www.google.com/maps/place/Kotlin+Island/@59.9679901,29.8659225,10.99z/data=!4m5!3m4!1s0x4696454b3c730d79:0x84277e6a3fbe0093!8m2!3d60.0125003!4d29.7336138
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… Kotlin is named after an 
island near St. Petersburg, 
Russia, where most of the 
Kotlin development team is 
located
… We followed the 
precedent established by 
Java and Ceylon, but we 
decided to go for something 
closer to our homes
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Kotlin Island (Kronstadt city)

● near Saint Petersburg, Russia
● 32 km away from JetBrains office
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Warm-up
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play.kotlinlang.org
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Overloaded Operator plus
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“null” for null

● It is easier to see a null value
● We got used to that behaviour
● Hello null, (have you seen that?)
● A puzzler
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“nullnull”
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The answer is ...
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Nothing
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Nothing type in Kotlin

● The type has no values
● Subtype of any other type
● Means execution is terminated

○ e.g. exception is thrown
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Nothing Expressions
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TODO(): Nothing as Impl
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Shorter (but different) - ?.
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Functional with let
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Nothing (type) helps
to code clean
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How do
Generics Work?

11
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Consider a generic fun
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Show Kotlin Bytecode
CMD/CTRL + SHIFT + A

Decompile Button
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Decompiled as Java
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Will it crash?
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Decompiled as Java

castToY is inlined!

cast erased (!)
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Type Erasure

● Replace <T> with an upper type
● Insert type casts
● Add bridge methods for substituted 

generics (for implementing members)
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The Erased Workarounds

● Do not cast to T (cast is erased)
● Pass Class<T> as a parameter

○ call Class<T>#cast() method
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Reified Generics

● inline function
○ method is inlined to the call site

○ lambdas are inlined too

● <reified T> are substituted with the 
actual types
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Reading JSON
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History of JVM Generics

Background: how we got the generics we 
have (Or, how I learned to stop worrying 
and love erasure). Brian Goetz, June 2020

http://cr.openjdk.java.net/~briangoetz/valh
alla/erasure.html

http://cr.openjdk.java.net/~briangoetz/valhalla/erasure.html
http://cr.openjdk.java.net/~briangoetz/valhalla/erasure.html
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Coroutines with 
Kotlin

?
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kotlinx.coroutines

● easy to integrate
● supports

○ Futures, Guava, Rx, Android, 
JDK8, JS,...

● Coroutines, Channels, 
Select, Flows, etc.
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Recursion

?
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StackOverflowError
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StackOverflow

● check StackOverflow
● add -Xss1G for the JVM
● tailrec keyword in Kotlin (if possible)
● replace calls with loops

○ move stack to heap manually
● read Roman Elizarov’s post
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Co-Recursion is OK
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Co-Recursion

● yield() will free call stack
○ callback added to heap & executed

● runBlocking is thread safe
○ may be slower

● easy to code
○ compiler implements stack on heap
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Deep Recursive Coroutine (1.4)
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Learn and Try Coroutines

Server-side Kotlin with Coroutines
https://youtu.be/hQrFfwT1IMo

Kotlin Coroutines in Practice
https://youtu.be/a3agLJQ6vt8

https://youtu.be/hQrFfwT1IMo
https://youtu.be/a3agLJQ6vt8
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Build with Kotlin

?15
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Conway's Game of Life

● Cells in 2D array
● Simple Evolution Rules
● How does it behave?

○ Given starting layout
○ Will someone survive?
○ A periodic evolution?

https://commons.wikimedia.org/wiki/File:Game_of_life_glider_gun.svg

https://commons.wikimedia.org/wiki/File:Game_of_life_glider_gun.svg
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Evolution Rules
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Iteration Code in Console
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Console Output in Unicode 
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Console Output in Unicode 
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Kotlin/Native
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Console App with Kotlin/Native
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Kotlin/Native

● Included into 
Kotlin releases as Beta

● LLVM based

● No Virtual Machine!
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Kotlin/Native Tooling

● Executable

● Static, Dynamic, Shared libraries

● C, Objective-C/Swift Frameworks

● klib
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Consoles does not like Unicode



JetBrains, @jonnyzzz, GOTOpia 2020

Running in Browser!

● Switch to Kotlin/Common
○ stdlib was enough

● Compile to 
○ JS (for browser & console)
○ JVM (for console)
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Kotlin/JS
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JavaScript with Kotlin/JS
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HTML Canvas

● Kotlin/JS code
● Render HTML via DSL
● HTML Canvas
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HTML DSL in Kotlin
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Kotin/JS and Canvas
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Kotin/JS and Canvas
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Mobile App

45
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Mobile Support?

● iOS app with
Kotlin/Native & Xcode

● Android with
Kotlin/JVM

Android Robot - Wikipedia https://en.wikipedia.org/wiki/File:Android_robot.svg
Apple Logo - Wikipedia https://en.wikipedia.org/wiki/File:Apple_logo_black.svg

https://en.wikipedia.org/wiki/File:Android_robot.svg
https://en.wikipedia.org/wiki/File:Apple_logo_black.svg
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Kotlin/Native
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*.kt

common

expect ...

*.kt, *.java, *.jar

JVMactual...

*.kt, *.js, NPM

JSactual...

*.kt, C, Swift, Framework

Nativeactual...
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iOS How To

● Compile Kotlin code as 
Objective-C/Swift Framework 

● Call Kotlin Classes from Swift
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iOS with Kotlin

common

*.kt
expect fun

expect class

...

Kotlin/Native

*.kt
actual fun

actual class

...

compiled
iOS

framework
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iOS Rendering

● UILabel
● Unicode Emoji

○  🕸, 🐜, 🐛, 🦗, 🐞, 🦠
● Same Kotlin code
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Kotlin + Swift Interop!
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Kotlin + Swift & Xcode
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iOS App - same code
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An Animated Gif

● Use Kotlin/JVM
● Render via Java API
● Save as Gif
● Serve as HTTP server via Ktor.io
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Rendering in Java AWT
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Gif Generator Tool
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Kotlin Multiplatform Mobile

● Known as KMM, K/N, KMP, MPP
● JS, JVM, Native, Android, iOS, Wasm
● Example

○ github.com/jonnyzzz/kotlin-game-of-life

https://github.com/jonnyzzz/kotlin-game-of-life
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https://www.ketchupy.pl/
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Kotlin for Server-Side & JVM

● Ktor.io - an asynchronous framework for 
creating microservices, web applications

● Kotless - framework for serverless apps
● SpringFramework
● … and the whole JVM ecosystem

https://ktor.io/
https://github.com/JetBrains/kotless
https://blog.jetbrains.com/kotlin/2020/08/the-state-of-kotlin-support-in-spring/


JetBrains, @jonnyzzz, GOTOpia 2020

Multiplatform Projects
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At JetBrains

● We use Kotlin for JVM
○ IntelliJ-based IDEs, tools
○ Servers (TeamCity, YouTrack, …)

● We use Kotlin Multiplatform
○ Space (Web, Server, Mobile)

●

?19
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expect fun
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actual fun
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Thank you!
_

@jonnyzzz


