Introduction to Scala.js

[t's still Scala after all

Anton Sviridov, 21 May 2024 @ Imperial College London
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Who am ]

- Anton Sviridov, keynmol

on Github,

velvetbaldmime on Twitter

- Building software for money since 2006 (on and

off)

ouilt on functional Scalo

. Currently at Sourcegraph pbuilding intelligent code

search in various languao

ges

- Last exposure to Javascript was arou

didn't go back since — ur

til Scala.js ar

f

- Longest tenure was at Disney - a lot of Disney+ is

d 2008,
ved

- | have a blog with lots of posts about various

Scala projects

Besom and Smithy4s on AWS - Scala 3 good

We write a Scala 3 web service that talks to AWS Comprehend servic
without using AWS SDK, through the power of Smithy4s. We then ta

https://blog.indoorvivants.com

Simple anti-toddler game with Scala Native a

To save my Slack and Discord from messages sent by a toddler, | nee
software. Let's build one with Raylib and Scala Native.

Scala Native and Swift: building Twotm8 Mac
Let's build a Swift Ul (MacOS) client app for Twotma8, using both Swi

Smithy4s full stack (p.4): Frontend and closi

Where we build parts of our app's frontend and discuss the overall e

Smithy4s full stack (p.3): Backend testing 2o-
Where we identify meaningful levels of testing without any controver
for integration testing

Smithy4s full stack (p.2): Backend and deplo

Where we set up HTTP server, Postgres access with Skunk and Flyw



What is Scala.js

« Optimising compiler from Scala to JavaScript - all modern Scala versions

» Gives you access to all language features, most of Scala standard library, most of
Java standard library

- With exceptions like multi-threading, date/time APIs, cryptography, etc.

- Has rich interop with JavaScript and various module systems (we'll be doing a live demo of
that)

« Supports various JavaScript dialects

- Mature and battle-tested compiler



Why choose Scala.js?

. [T you like Scala, you will love Scala.js - there are no restrictions on language features you
can use! It's still Scala after all

- Mature, available in all Scala build tools
. Fast incremental linker

. Full access to JavaScript library ecosystem through interop features

- Great [DE support

. All the reasons why you'd choose Scala, with access to all the negatives of JavaScript!



1 1import org.scalajs.dom.x
: 2
RaW Sca]_a.]s 3 @main def hello =
4 val container = document.getElementById("content")
5
» Motivating exqmp\e - 6 val button = document.createElement("button")
creating a simple 7 button.innerText = "Click!"
counter 8 container.appendChild(button)
9
 Using DOM APIs from 10 val count =
SCOI\OI.jS directly 11 container.appendChild(document.createElement('"h2")
12 container.appendChild(count)
« Very similar to reference [
: 14 var counter = 250
Javaseript 15 def setCounter() =
16 counter += 1
* Very low level - easy 1o 17 count.innerText = counter.toString()
get lost in callbacks 18
19 setCounter()
20
21 button.addEventListener("click", ev => setCounter())




TODO app with Scala.js  “eneratedwin

This is not a simple TODO app - as you type out your new item, a list of similar TODO items vl appear o O pe ﬂ A |

Investigate high costs on AWS to reduce expenses |mmed|ately. st sl

Figure out what is costing me so much on AWS oh my god my ‘ Give my cousin my AWS credentials

family hasn't eaten in weeks

~ We're building a
2. * Use Al magic to fill fite * version of this

oo

eopen G1VE MYy cousin my AWS credentials




EInhtl

Qur prO] eCt Docs Examples Resources
A TODO app with Scalajs

- As TODO apps go, this one is pretty basic

. But even in V1 it has an extra feature not L s
found among its competitors - search a m I n a r

similar TODO items as you type

. We're doing it purely in browser, no Native Scala.js library for building user inte

backend, no database

BIG VIDEO LIVE DEMO & EXAMPLES DOCUMENTATION ¢

- Main Ul library we'll be using is Laminar

e https://laminar.dev
. Using JS tooling and JS libraries

Laminar lets you build web application interfaces, keeping Ul state i
underlying application state. Its simple yet expressive patterns build
foundation of Airstream observables and the Scala.js plat!



https://laminar.dev

[Laminar

Motivating example - a simple counter

1 v //> using platform scala-js
//> using dep com.raquo::laminar::17.0.0

« Laminar is declarative

import com.raquo.laminar.api.L.* e Built on primiti\/es like
Var, EventStream,
v @main def hello = o
val counter = Var(0) £;|SJI‘C'I

v | val app = div(

p (
"count 1is ",

child.text <—— counter, and helpers to keep

onClick ——> { _ => counter.update(_ + 1) }

) orograms concise
)

- Has lots of quiet syntax




[Laminar

Motivating example - a simple counter

1 v //> using platform scala-js
//> using dep com.raquo::laminar::17.0.0

import com.raquo. laminar.api.L.x

run

v @main def hello =

vV

val counter = Var(0)

T —

val app = div( «

p (

)

"count 1is ", o

child.text <—— counter, «
onClick ——> { _ => counter.update(_ + 1) }

Mutable reactive variable

Creating HTML elements
(<div>)

Adding text to element

Binding a text fragment to
changes in reactive variable

Binding events (onClick) to
a callback




35% of your frontend code
Wil have notning to do
With wep technolodies

Thisis my (likely Incorrect) thesis. Vast majority of the code you write
will be apout data manipulation and business logic.

SO why not use a great language tor that?



Frontend tooling from
JavaScript world



" tailwindcss

TaillwindCSS

* Modern CSS framework Rapidly build modern web:
without ever leaving your

with utility classes

Adds a Whl]c . of A utility-first CSS framework packed with classes like flex, pt-4, te
professionalism to and rotate-90 that can be composed to build any design, directly in

otherwise abysmal design
Quick search...

e https://tailwindcss.com/

figure class="bg-slate-100 rounded-xl p-8 dark:bg-slate-800
- = - R - R - - . = Il - - - -~



https://tailwindcss.com/

Vite

- Modern backbone of
JavaScript tooling

- Bundling, live reload,
olugins, proxying etc.

. Voted “less likely to be .
abandoned within o Vite

month” in the JS build Next Generation Frontend

tools class Tooling
e htt S://vVite s.dev Get ready for a development environment that can finally

catch up with you.



https://vitejs.dev/

G@tﬂﬂg started Scala.js ¥ Scala CLI ¥ Vite

A template for the quickest of
quickstarts

Minimal template to get you started with Scala.js, Scala CLI and Vi

1. Run npm install

2. In two separate terminals:

htt S: ithub.com ke anI o npm run watchScalajs - for continuously rebuilding Sca
scalais-scala-cli-vite-temnlate o npm run dev - forrunning Vite's live server

3. Happy hacking! Your project will reload automatically as you

g Demo
l‘ l.l-1 |

X CleanShot.2024-05-20.at.19.35.03.mp4 ~

17:52 frontend ~/p/k/scalajs-scala-cli-vite-template
1154 B rrontend., NSc 1S
18:38 calajs-frontend.)s (x
18:47 ,-frontend > scalajs-talk-at-i1mperialg@.0.0 watchScalaj
20:18 frontend > scala-cli package . -w -f -0 scalajs-front
)0 :34 frontend dule-kind es
20:50 tml
21:09 -frontend. js Wrote /Users/velvetbaldmime/projects/keynmol
22:09 js-frontend. ] —cLi—vite—tcprateﬂgcaLajg—frow:ond.j5, run
9+ 22 s-frontend. Js node ./scalajs-frontend.js
23 ,-frontend. )
2:38 -frontend
48 X .CSs?direct
02 ndex.css?direct
""""""""" )8 ndex.css?d1irect
Py | s?7direct
6 nl


https://github.com/keynmol/scalajs-scala-cli-vite-template
https://github.com/keynmol/scalajs-scala-cli-vite-template

Bullding our app



Implementation plan

 Represent data and application state
- Continuously persisting state

- COMmponents breakdown

- Sample components code

- Wiring it all together



1 import upickle.default.{ReadWriter}
Application data g
3 case class TodoItem(
« derives ReadWriter is o 4 title: String,
Scala 3 feature to derive a 5 description: String,
JSON codec for a case class 6 deleted: Boolean = false
« Note Todoltem is only ever 7 ) derives ReadWriter
soft deleted 8
9 case class SearchIndex(
» Searchindex references [Ds gy inverted: Map[String, Map[Int, Floatl],
from Todoindex 11 totalCount: Int
12 )
13
14 case class TodoIndex private (
15 private val todos: Map[Int, TodoItem],
16 private val lastId: Int
17 ) derives ReadWriter




Application state

. Searchindex will be
automatically computed
from Todolndex

case class AppState(
index: TodoIndex,

. We need both available to search: SearchIndex

different components of the
app (e.g. for listing and for
searching)




Persisting state

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

object SaveState:
private val INDEX_KEY
private val DRAFT_KEY

"hello-scalajs”
"hello-scalajs—draft"

private def readFrom[T: ReadWriter](key: String, default: T) =
dom.window. localStorage.getItem(key) match
case null => default
case other =>
Try(read[T] (other)).getOrElse(default)

private def save[T: ReadWriter](key: String, signal: SignallT]) =
signal.map(upickle.default.write(_)) ——> { written =>
dom.window. localStorage.setItem(key, written)

}

def restoreIndex(): TodoIndex =
readFrom[TodoIndex] ("hello-scalajs", TodoIndex.empty)




Persisting state

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

object SaveState:

"hello-scalajs" Generic methods for anything

"hello—scala{i:fréfif////////Seﬂcmsgbk5rWO~Ex)N

private def readFrom[T: ReadWriter] (key: String, default: T) =
dom.window. localStorage.getItem(key) ma*
case null => default
case other =>
Try(read[T] (other)).getOrElse(default)

private val INDEX_KEY
private val DRAFT_KEY

This creates a binder that we
can attach to elements -
orocess will continue until
element is destroyed

private def savelT: ReadWrité}](key: Strina,-signal: SignallT]) =
signal.map(upickle.default.write( )) ——> { written =>
dom.window. localStorage.setItem(key, written)
s \N\\\\\\\\\\\\\\\\\\\\\\
def restoreIndex(): TodoIndex =
readFrom[TodoIndex] ("hello-scalajs", TodoIndex.empty)

Browser AP| for storing data in local storage




Persisting state

@malin def hello =
val indexInit = SaveState.restoreIndex()
val state = Var(AppState(indexInit, SearchIndex.create(indexInit)))

Var#signal allows reacting to changes
val app = & & &

div( ¥
SaveState.saveIndex(state.signal.map(_.index)),
p("TODO app with Scala.js", cls := "text-6x1"),

- And so our app begins!

- Restore application state Tailwind CSS classes look like this

. Create mutable Var

 Bind synchronisation process to the top-level <div> element of the app



SimilarTodoltemsWidget.scala
TodoltemForm.scala

TodoltemCard.scala TodoltemList.scalo




28 def TodoItemCard(id: Int, item: TodoItem, callback: (Int, Action) => Unit) =
def actionAndStyle(color: String, action: Action) =
List(
cls = s"m-2 text-md $color p-2 border-1 border-slate-700",
onClick ——> { _ => callback(id, action) }

)

TodoltemCard

w W w Ww Ww WN

div((
| idAttr := s"todo-$id",
cls := "bg-white rounded-md border—slbte—300 p—4 border-1",
cls := (if item.deleted then "opacity-50" else "opacity-100"),
p
if item.deleted then
button(
"Reopen”,
actionAndStyle("bg-amber-200", Action.Restore)
)
else
button
"Done",
actionAndStyle("bg-1ime-200", Action.Delete)

)

w W w
@

W

O LI R S R L T S T

’

span(item.title, cls := "text-4x1"),
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def TodoItemCard(id: Int, item: TodoItem, callback: (Int, Action) => Unit) =
def actionAndStyle(color: String, action: Action) =
List(
cls := s"m-2 text-md $color p-2 border-1 border-slate-700",
onClick ——> { _ => callback(id, action) }

)

N
00

TodoltemCard

div|(
| idAttr := s"todo-$id",
¥ cls := "bg-white rounded-md border—slbte—300 p—4 border-1",
cls := (if item.deleted then "opacity-50" else "opacity-100"),
o
if item.deleted then
button(
"Reopen”,
actionAndStyle("bg-amber-200", Action.Restore)

eted items are 50%
nsparent

0O N O U1 & WIN P © O
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nder different button
nending on state

R o

)

else
button
"Done",
actionAndStyle("bg-1ime-200", Action.Delete)

O 00 N OO U1 B
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)

’

-~ . span(item.title, cls := "text-4x1"),

Render item title
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Todolteml.ist

- We pass Var it we plan to modity
the state and Signal it we're only
reading. There are safer way of
doing this, but this will do

- We render a list of elements
using children <— binder

O 00O O U b W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

def TodoItemList (
state: Var[AppState]

)

val actionUpdate =
(id: Int, act: Action) =>
state.update: state =>
act match
case Action.Delete =>

state.copy(index = state.index.delete(id))

case Action.Restore =>

div(
cls :=

state.copy(index = state.index.restore(id))

"grid gap-4 grid-cols-1",

children <—— state.signal

.map (
.map:

_.index)

todo =>

todo. 1items

sortBy(_._ 1)
reverse

.map (

)

TodoItemCard(_, _, actionUpdate)



4 @maln def hello =

5 val indexInit = SaveState.restoreIndex()

6 val state = Var(AppState(indexInit, SearchIndex.create(indexInit)))

7/

8 val app =

g div(

102 SaveState.saveIndex(state.signal.map(_.index)),

11 p("TODO app with Scala.js", cls := "text-6x1"),

12 p(

13 "This 1s not a simple TODO app — as you type out your new item, a list of similar "
14 + "TODO items will appear on the right",

15 cls := "text—-sm mx-2"

16 ),

1/ TodoItemForm(state, "", ""); Once we hqve OH Of our
18 TodoItemList(state) .

1 \ individual components,
20 the app comes together
21 renderOnDomContentLoaded ( ke this!

222 dom.document.getElementById("hello"),
23 app

24 )




;"::o':’ | ' -

I amebout to show you how it's done.




Scalajs Ecosystem

e Tons of Scala libraries are published for Scala.js and Scala JVM: https://
index.scala-lang.org/search?platforms=sjs1

e Laminar is not the only game in town:

o Use Slinky or scalajs-react it you prefer React

e Use Outwatch or Calico it you prefer pure functional programming

e Play online with https://scribble.ninja/


https://index.scala-lang.org/search?platforms=sjs1
https://index.scala-lang.org/search?platforms=sjs1
https://slinky.dev/
https://github.com/japgolly/scalajs-react
https://scribble.ninja/

Conclusion

https://scalajs-talk-at-imperial.fly.dev

Scala.js is mature and cool

L aminar is cool

https://github.com/keynmol/scalajs-talk-at-imperial

't you know Scala, you can be
oroductive immediately

[=]

It you don't know Scalg, it's an
exceptional vehicle to learn it

't you know JS, give Scala.js a go, you
already know most of the frontenad
tooling and gotchas!



https://github.com/keynmol/scalajs-talk-at-imperial
https://scalajs-talk-at-imperial.fly.dev/

