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Apple Leadership

Jonathan lve
Chief Design Officer

Jonatken we is Aoples Chief Desinn Officer,
raporting o CFQ Tim Coax.

lony is responsible for 21 desicn at Apple,

Acluding the look ord feel of Apple hordware, ase
sterface, packaging, maar archtentura prajects
such os Apple Fork and Aople's rcianl stures, as well
33 new idess and fvturae inttiatives.

Sirca 1936, Jany has lad Apole’s design team, which
s widely regorded o5 ore of the weorld's best,

He holds over E000 patents end hos been
recagnzed with numeraus design awaras, including
the Design Muscurn London's hirst Cesigrer of ihe
Year in 2003, the Desicn and Art Dirsction |DEAD)
President's Award in 2006 and the Canpar-Hewitt
National Cesign Museumn's Procuct Design Award in

2007

In 2012, D&AD romed Jony and hiz team the Best
Design Studin o the past B0 yaars, Their viork is
feetured in the permarent colcclns of muscums
around tha worle, including the Musaum of Modearm
At in New Yare and tan Pampodnu in Pana.

Jony camed a Bachelor of & 1s degree at Newcastle
Poytechnic. &s 3n undercracaate, he twice veon the
Hayal Saciaty of Arrs' prastiginus Student Rasign
FAward, and years laler the REA awardsc hn the tile
af Hoyal Besignar Tar Industy. He also Anlds
hunorary doctorates from the Rova’ College of Art,
the Fhade 1sland Scanol of Design and Narthumbria
Uriversity.

A native of Londor, Sir Jonathan lve was mace 3
Knight Commandar af the Bntish Empire in 20013 “far

seryices W desion ond enterprise.”’
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Il is like Jonathan Ive would have designed a
orogramming language - it is minimalistic, user-
friendly and it just works
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How many of you. ..

. write JavaScript at work”



Did you ever. ..

..ship an app with confidence it
wouldn't crash in production”



Did you ever. ..

. feel completely safe after a
large refactor of the frontend code”



Did you ever. ..

..become overwhelmed by

the amount of frontend tech
n /20187



Did you ever. ..

Teel like not all team members
are comfortable with fronteno
tasks’”



Check, check, check...

>

JavaScript fatigue
v
Worrysome refactors

2
Becliecice reonichctiaeys

5
Nail-biting deploys



will argue that EIm addresses these



while also providing

a dedicated pair-programmer

NO runtime errors

error messages that actually help



John Carmack &

e Follow
‘%» S0 AA Cannack

That should be an inspiration for every error
message.

Gregory Schier < GregorySohier
Thanks @ehmlang for the nost useful error message I've vver seen

9:5C PM - 24 May 20016

429 Retwocts BOT Likes . ﬂ e Q' b ' P ‘, b

Q) 14 171 420 W so7 (|

a Tweet vour reply

Rob Pike @rob _pke 22 May 201¢€

@ Rap ving 1o @ID AA Carnmnack
SGregorySchier @dmicng Erors: the fiest Unix Fortran compiler had JIM [unk
in middie) and JOE junk on end). That was it.

Q 2 D% O B

Awesomeclaw @awesoms Claw - 25 May 2010
| 1eal like that's actually slightly more usatul than Sk lines of T4+ tamplats
Qrors,
Q
Keith Kaisershot @ablitter - 24 May 2015
Hep ying 1o @ID_AA_ Carmack

MPW used to generate my favorite ones. .0 *Th s array Fas no size, and that's
Lad® "Too many encrs or cne line [make f'ewer)”

Q) 2 1L 9 ) 44 4

SteFAN aRe ¥tz Cmatafan 25 May 2016
@ *You ran out of HAM, go visit your Apple dealsr” was a good one too.
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Detected errors in 1 module.

== ALIAS PRODBLEM = o o o o o o oo o o o o o o o o e o o s o e o e o e o o s o e e o e o o o o o o s e ././Maze.elm
This type alias is recursive, forming an infinite typel

21| type alias Node =

22| {x : Int

23| + ¥ ¢ Int

24| , children : List Node
25| }

when I expand a recursive type alias, it just keeps getting bigger and bigger.
S0 dealiasing results in an infinitely large type! Try this instead:

type Node
= Node { x : Int, y : Int, children : List Node }

This is kind of a subtle distinction. I suggested the naive fix, but you can
often do something a bit nicer. So I would recommend reading more at:
<https://github.com/elm-lang/elm-compiler/blob/0.17.0/hints/recursive-alias.md>



User interface expert, experiencec
with javascript and single-page

Worked with large
appPSs

Norwegian companies
ike SpareBank1 anc

Erik Wendel NSE

Serving Elm in

oroduction to TM+ O
USEers >
Web Development ~ounder of
| ead at BEKK Oslo Elm Meetup (2016)
Consulting, Oslo Oslo Elm Day (2017)

(450 people)



Agenda

1. How Elm works
Compared to the JS of today

2. App Example
Counter app

3. Does Anyone Use EIm?
A few stories and examples



Agenda

1. How Elm works
Compared to the JS of today



.

How does Elm compare to React?

Elm is a language compiling to JavaScript

it is not another library or a framework



.

How does Elm compare to React?

Elm and JavaScript are totally different

In terms of syntax and semantics



.

How does Elm compare to React?

Elm uses pure functions and virtual dom

to create a tree of components



.

How does Elm compare to React?

Elm does not allow component state

all state is stored in top-level store, like Redux



.

How does Elm compare to React?

Elm uses the Redux architecture

actually, it is the other way around - Redux was inspired by Elm



"Elm is basically
React-Redux with
type safety”




This is how it works

<div 1d="container"></div>
<script src=“main.js"></script>

<script>
var node = document.getElementById('container');
var app = Elm.Main.embed(node);

</script>



A quick overview

1. Correctness, maintainability and
developer-friendliness comes first

2. A functional language of the ML family
(F#, OCaml, Haskell)

3. No run-time errors (1)

4. Heavily opinionated



Key Language Features

1. All data is immutable, and there is no null

2. Expression-oriented, no statements

Everything evaluates to a value

3. Pure (side-effects handled by runtime)

Like redux-saga

4. Architecture as a built-in feature
Redux is a JavaScript-adaptation of The Elm Architecture

5. Small but expressive feature set

Fits together like Lego
Therefore: it's pretty easy to learn



Let's see some codel



increment x =
X + 1

five = increment 4

Functions

Kind of important in functional
programming



increment : Int -> Int
increment x =
X +

five : Int
five = increment 4

Type Inference

Elm is smart, but you'd still
want to have explicit types



—-— constant

X : Int

X = 42

-- tuple Data

pOSition . (Int, Int) Constants, tuples og objects

position = (3, 2)

-- object (called record)
person : { name : String, age : Int }
person =

{ name = "Erik"

, age = 30

J



type alias Coordinates = (Int, Int)

playerPosition : Coordinates
playerPosition = (0,0)

type alias Discount = Int

studentDiscount: Discount
studentDiscount = 10

Type Alias

Allows us to define
new types



type alias Customer =
{ name: String
, age: Int
J

erik : Customer
erik =
{ name = "Erik"
, age = 24
}

Type Alias

Works best with objects



type alias Customer =
{ name: String
,-age: Int,
, customerType: String
. StudentDiscount: Int

J
Example
eri K + Customer Three types of customers:
erik = ordinary, students and
{ name = "Erik" e
, age = 25
, customerType = "Student"”,

, StudentDiscount = 50

}



type alias Customer =

{ name: String

s amesalinit
customerType: String
studentDiscaunt N TNE = r o iicr oo
companyName: String

-

D

a2

2. Hard to find the possible values of
} Customerlype

: 3. You don't get any help from the compiler
erik : Customer e P

arilk = 4. You end up with lots of fields with dummy
{ name = "Erik" values
, age = 59
, customerType = "Corporate",

, studentDiscount = 0
, companyName = "BEKK Consulting”

I



type CustomerType
= Student

Corporate

Private

Union Types

Surprisingly useful!



type CustomerType

= Student Int
Corporate String
Private

Union Types

Every branch can contain different values



type CustomerType Student Discount | Corporate CompanyName | P
getDiscount : CustomerType -> Discount
getDiscount class =
case class of
Student discount ->
discount
Corporate name ->
0
Private ->

0 Union Types

Values are unwrapped
with pattern matching



type Maybe a = Just a | Nothing

Maybe

Eliminating the need for null and
undefined



type Maybe a = Just a | Nothing

type alias Game =
{ highscore: Maybe Int

}

Maybe

Eliminating the need for null and
undefined



type Maybe a = Just a | Nothing

type alias Game =
{ highscore: Maybe Int

}

getHighscore : Game -> String
getHighscore game =
case game.highscore of
Just score ->
toString score
Nothing ->
"No highscore”

Maybe

The compiler will force us to
handle all cases (similarily
with ajax and other unsafe
operations)



<div class="ninja">
<span>Banzai!</span>
</div>

HTML

Creating it in Elm



ERN

div [ class "ninja" ]
- span []
[ text "Banzail!" 1 HTMI
]

Like React without JSX (hyperscript)



main : Html a
main =
div [ class "ninja" ]

span [ ] HTML

[ text "Banzai!" ]

What does a mean?

]



mailn : Html Msg
EN
div [ class "ninja" ]
span [ onClick DoSomethingCool ]
[ text "Banzai!" ]

HTML

The Html-type includes the type
that will be created by user
Interactions

(like Redux actions)



-- our entire app state (store)
model: Model

The Elm
-- represent data with html (react) :
view: Model -> Html Msg Architecture

-- changes to app state (reducers)
update: Msg -> Model -> Model



Which JavaScript-libraries would you need to get this out of the box?
1. React

Virtual DOM

2. Redux
Our built-in architecture

3. ImmutabledS
~or full immutability

4. TypeScript eller Flow
~or (a considerably weaker) type satety

5. ESLint
Enforcing code style and code-level sanity



Agenda

2. App Example
Counter app






elm*

Apo.elm ®

module Main exposing (..)

import Html exposing (Html, button, div, text)
import Html.Events exposing (onClick)

main : Program Never Model Msg
main =
Html.beginnerProgram
{ model = model
, view = view
, update = update
}

0 0 0 dun
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App.elm °

—— MODEL

type alias Model =
Int

model : Model
model =
0

eim* 0 Q@ @ 557 T oMkz W U8 e [Elofies T 5 upoate



£im*

App.aim «

—— VIEW

view : Model —> Html Msg
view model =
div []
[ button [ onClick Decrement 1 [ text "-" ]
, div [] [ text (toString model) ]
, button [ onClick Increment 1 [ text "+" 1]

]

0 00 4

S L

L
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T 6 update



£im*

App.aim «

type Msg
= Increment
| Decrement

update : Msg —> Model —> Model
update msg model =
case msg of
Increment ->
model + 1

Decrement ->
model - 1

0 00 4

S L

L

Uilr-8.  Em

[=h o fites

T 6 update



Agenda

3. Does Anyone Use EIm?
A few stories and examples



Non e

—lm has been around for quite a few years,
attracting attention and generating

conterence talks, but is it really ready for
production?

s anyone using it in their business-critical,
user-tacing applications? It so, what's their
stories?



Oslo Elm Meetup

First meetup in May 2016
Huge interest with no marketing
150 members and 42 attendees

* Sciuedule g nem Moy

Uzcoming (1) ¢

1 . £'m Hoox Night #9
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Oslo Elm Day

One-day, single-track conference in -
Oslo, June 2017

105 attendees
10 speakers from 5 countries
All talks are on YouTube

Next edition: most likely fall 2018



Does Anyone Use

... yes!




Here's two example apps
written in Elm for different reasons
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%2_- Purzhase On tima? My journeys Login Menu =

Good morning, where do you want to go?

Travallers | will be traveling fram To Time

1 adult L Station /s Station s Ncw

Get inspiration for your holiday in Norway here!
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Summary Of Experience Reports

1. Many are experimenting with or using Elm
2. People are happy! (100% ‘would use again”)

3. Easy onboarding, especially for FPers and

React-developers

4 World's biggest adoptor has around 250k LOC
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Bad-use cases for Elm:

you're making a prototype

..or something else that's small

when dev speed trumps code quality
you use a lot of third party code (like map libs)

the team doesn’t know func. prog. and don't want to learn



(
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Great use-cases for Elm:

you know the refactors are coming

complex domain logic
you're re-creating Excel et. al in the browser

code correctness is especially important

team has little or no knowledge of javascript



Challenges, adressed!

JavaScript fatigue
Worrysome refactors
Dedicated frontend devs

Nail-biting deploys



Elm gives you..

a lang without runtime errors a currently small ecosystem
superb refactoring support a lang without a huge backer
frontend for the entire team some boilerplate

en delightful dev experience

with Redux built-in
ane Reaet s vireakB O



s it a good deal?
| think sol!
What do you think?



Did this make you
curious?

1. Check out my free workshop material
github.com/ewendel/elm-workshop

(shameless plug)

2. Join the Elm slackteam

The elm community is truly amazing
elmlang.herokuapp.com

3. Check out your local ElIm meetup

meetup.com/topics/elm-programming/



....

- slides and workshop available at
is.gd/forward_elm

twitter.com/osloelmday

- I cnpll U U 4
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http://twitter.com/osloelmday

