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The conference app!

& sixty-north.com/c/accu-2017/
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github.com/abingham/accu-2017-elm-app
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What is Elm?




What is wrong
with JavaSeript?




Common complaints

> Hopeless type system

> Bolt-on modularity

> “flavor of the week”

> Requires tests, but hard to test
> Unexpected runtime errors

> Not really one language




How doesg Elm

help?




EIm directly addresses many JS deficiencies

J s JavaScript

Hopeless type system
Bolt-on modularity

“Flavor of the week”

Requires tests, but hard to
[est

Unexpected runtime errors

Not really one language

} Elm

Haskell-inspired type system
INntuitive native module system
Prescribed patterns, “opinionated”
Far fewer tests needed
"No runtime exceptions”

A single, BDFL-style language



Where doeg Elm
fit in the world?




Elm is for developing web clients

Elm

4 N
D Elm
\_ J

as part(g) of a larger page

or

-

\_

J

controlling a full page






Elm Is an open-source project

E "he reguit of

V.

} elm-lang.org n czapliCki’g
Qe\nio,» fhegig

(__ ’ github.com/elm-lang/ T

groups.google.com/forum/#!forum/elm-discuss

@ Prezi
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The Language




- Statically typed
- Compiled (to JavaScript)

- Immutable data structures
— » Type inferencing
 Partial application, currying

HASKELL FOR WEB PAGES




Primitive types

42 : Int

3.14 : Float

“Ulmaceae” : String

‘4’ : Char
True : Bool

False : Bool




Functions

multiply : number -> number -> number
multiply x y =
X *y

double : number -> number

double =
multiply 2
quadruple : number -> number

quadruple =
double >> double
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Homogenous, iterable data types

import Array exposing (..)
import Dict exposing (..)
_ import Set exposing (..)
M‘evmv&i;u@.

list : List number

MQPPE«V\S list = [1, 2, 3]

e, dict : Dict.Dict number String
7 dict = Dict.empty |> Dict.insert 42 "answer"

array : Array.Array number et .
array = Array.fromList [2, 3, 4]

set : Set.Set number |
set = Set.fromList [1, 1, 2, 2, 3, 3] ﬂfogs% EV\C&QXEMS

remmove.s duptaaaﬁes
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Records and type aliases

type alias Full

{ firstName :
, LastName :

}

type alias User
{ name : Fu
, age : Int

me : User ¥
me = User (Full

getFirstName :
getFirstName =

fleld

Name =
String

tring  1se cuskom

_ type

Name "Austin" "Bingham") 42

User -> String
.name >> .firstName

ALCLCLSS0TS
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U

d

on types

type Shape

-- A circle has a radius

= Circle Float
-- A square has an edge length

| Square Float
-- Regular polygons have a number
-- of sides and an edge length

| RegularPolygon Int Float

—1

ttern ma

a-
| way to model welr d not so weird) sh

render : Shape -> String
render shape =

case shape of +«
Circle radius ->

circte”  exhaustive
|
Square length ->
"square”

RegularPolygon sides length ->
"regular polygon”




Modules and importing

module Loader exposing (load)

load : String -> String
load filename =

Loader.elm

L ——— TR

import Loader

process = Loader.load "data.csv"

import Loader as L

process = L.load "data.csv"

import Loader exposing (load)

process = load "data.csv"
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The Elm Architecture




The EIm Architecture

Model, messages, update, and view

model

update

nsq Cmd msg

ElIm runtime

rendered/
HTML
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The architecture In code...

- - MODEL
0 Ihe shape of the data type alias Model = { id: Int, ... }
-- VIEW
. view : Model -> Html Msg
Q How It looks view =

-- M5G VOCABULARY
type Msg = Reset |

e How It changes -- UPDATE
update : Msg -> Model -> (Model, Cmd Msqg)
update msg model =
case msg of
Reset -> ...
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Some assembly required

skandard flags Yyour your
&‘jf?@- {0‘. import Html ! mad@i l@.SSQSQS tnikial

import Platform.Cmd | |
raiin —impert Platform.Sub) _starting “actions”
model

main : Program Never Model Msg .—"

| main = -

Yyour Html.program
: S— { init = ( initialModel, Platform.Cmd.none™)

ViEw T p, View = view

» Update = update

" subscriptions = \ -> Platform.Sub.none

| .
messaqes
N from

w F?c;{&& "




What is “Program”?

main : Program Never Model Msg

Platform.program A headless program without a view function

Html.program A program with an HTML view

A program with an HTML view and which calls update when the

Navigation.program
route changes
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Cmds vs. messages r
ask the

runtimve to

SQ& Update “d(ﬁ) Séu“f”f”
notifications /

from bthe __wMsg Html

“We create data that describes what we want to do, and the Elm Runtime does the dirty work.”
—elm-lang.org
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Virtual DOM

Virtual DOM

o Build the virtual DOM




Virtual DOM

\Virtual

DOM

e Render the live DOM




Virtual DOM

\Virtual

DOM

od  (aiv; new (div)
ONOERONO
O ONO

e Render the new virtual DOM




Virtual DOM

\Virtual

DOM

od  (aiv) new (div)
ONOERONO
O ONO

o Update DOM based on the diff

ol



Elm’s Virtual DOM is fast

Backbone
Ember
Angular
React

Om
Mercury

Elm

262

399

685

600

TodoMVC Benchmark

951

2191

1713

1381

1,200 1,800 2,400

Average time in milliseconds over 16 runs (lower is better)

Nttp://elm-lang.org/blog/blazing-tast-html

Shorter bars are Bettet = Naive

Speed in Milliseconds = Optimized

5000
4500
4000
3500
3000
2500
2000
1500
1000

500

http://elm-lang.org/blog/blazing-tast-ntml-round-two
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1he ElIm Architecture
N Miniature
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Talking to the web




The real world breaks sometimes

everv&k&%g
worked
type Result error value |

= Ok value «————
| Err errore_

SQMQ%L«EMS
- wenk WTONG

send : (Result Error a -> msg) -> Request a -> Cmd msg

translate a
result to your ——
vo&&bul&‘t‘v
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Decoding JSON

Json.Decode.Decoder a

a Start with primitive decoders

int : Decoder Int

e Combine them into more complex decoders
list i1nt : Decoder (List Int)

e Extract fields from JSON structures
field "prices" (list int) : Decoder (List Int)
0 Construct records from decoded values

map Stock (field "prices" (list 1int)) : Decoder Stock
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. Decoder a -> String -> Result String a

decodeString




Encoding JSON

Json.Encode

° Convert primitive objects to Va lue objects

int : Int -> Value

e Convert aggregates of Values into Values

list : List Value -> Value

e Encode Values into strings

encode : Int -> Value -> String
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encodeInts : List Int -> String
encodelnts =
List.map Json.Encode.1nt

>> Json.Encode. list
>> Json.Encode.encode 2



HTTP

lype-sate interaction with web servers and other services

type alias Data = { . . .}
type Message = DataFetched (Result Http.Error Data)
dataDecoder : Json.Decode.Decoder Data

update

Request Http.send

ElIm runtime
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JavaScript Interop




Flags

Javascript

-~

var flags {
debug = True;
connectlonStrlng

}

var Elm = . . . :
var mountNode

\_

'sqlite://test.db’;

ELm.MyApp.embed(mountNode,

-~

| | type

document.getElementById( 'main');

flags);

malin

\_

main :

Elm

alias Flags
{ debug : Bool
, connectionString

}

: String

Html.Program Flags Model Msg

Html.programwWithFlags
{ init

~_w» \flags -> .

view view

, update = update

, Subscriptions

}

~

J
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Subscriptigns subsamtphams nu sk
resultk A our

) massaga %mp@.
type Msg = NewMessage String - —

subscriptions : Model -> Sub Msg SFQ&L{:L@ MQSSQQQ

subscriptions model = ¥y conskructor
/ WebSocket.listen "ws://echo.websocket.org" NewMessage

/ main =
| Html.program

{ 1n1t = 1n1it
view = view
update = update
subscriptions =

_subscriptions

’
4
/4

subseribe v main
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Ports

/ Elm \
ort module Spelling exposing (..)

Y

-- port for sending strings out to JavaScript
port check—-String -> Cmd msg

-- port for listening for‘§Udu~q\ions from JavaScript

\\\ﬁfrt suggestions : (List String ->™msg) -> Sub msg 4////
\ / Javascript

var app = El".Spelling.fullscreen();

app.ports.ché&k.subscribe(function(word) {
var suggestions = spellCheck(word);
app.ports.suggestions.send(suggestions);

\ ~‘ . : } ) . y
N . - ’ L /-,H

~

]

Example taken from https.//quide.elm-lang.org/interop/javascript.htmi
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https://guide.elm-lang.org/interop/javascript.html

A Tour of the
ACCU 2017 App











































Caveat Elm-ptor

> Language and core are evolving

> Best practices are far from settled
> Bus factor and mind share

> Tooling has room for improvement

> [t’s just different

60



Links

Presentation code and examples
github.com/abingham/elm-presentation-material

Jupyter kernel for EIm
github.com/abingham/jupyter-elm-kernel

ACCU Schedule app
github.com/abingham/accu-2017-elm-app
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Don't forget the put a (green) card in a
box!




Thank you!

Austin Bingham
W @austin_bingham

SixtyNOeRTH y.@sixty_north



