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WHAT IS ELM
Purely Functional
Static Type System
Reactive (FRP)
Compiles to JavaScript
Open Source
Makes Web Development Delightful



WHY BOTHER?



MARKETING BLURBS
Clean syntax
No runtime exceptions
Blazing fast rendering
Libraries with SemVer guarantees
Smooth JavaScript interop
Time-traveling debugger



REDUCE BUG HUNTING

 by  / Bug Nestor Ferraro CC BY 2.0

https://www.flickr.com/photos/nestorferraro/16904621856/
https://www.flickr.com/photos/nestorferraro/
https://creativecommons.org/licenses/by/2.0/


EVERYTHING IS STATELESS

 



EVERYTHING IS IMMUTABLE

 by  / Carved Stone" Kit Carruthers CC BY 2.0

https://www.flickr.com/photos/gingerfox/8262755220/
https://www.flickr.com/photos/gingerfox/
https://creativecommons.org/licenses/by-nc/2.0/


COMPILER CATCHES 90%

 by  / swat Marc Dalio CC BY-NC-ND 2.0

https://www.flickr.com/photos/marcdalio/8246879758/
https://www.flickr.com/photos/marcdalio/
https://creativecommons.org/licenses/by-nc-nd/2.0/


ANCIENT ELM PROVERB
Once it compiles, it just works!



FAST RENDERING

 by  / Speed snapp3r CC BY-ND 2.0

https://www.flickr.com/photos/17612257@N00/4639794109/in/photolist-9HPzBL-8U28ub-851a9a-5LRAHV-diiyTv-qXypo8-eiT2V9-8izcAE-5akVhi-7sej22-217Uj-9TovPT-4rCBas-ecu7JY-4xNYKx-9rAxzT-4DCfZp-87uhSr-5ujiBB-cXs2n-cn8Mu-Fppkv-8j2FPs-6Snb1-qa2Uoo-4FEQ1Q-4xTcMs-3rThWk-6aRnQN-5Q9znQ-3acUTk-6dFaYQ-qs68e8-jWXejG-5jsdCA-a9LNWL-7GNCNM-4Yc4oz-7U9dwD-oYB2Qr-qZeaTJ-7RpbYy-9tmFyT-8H9fpY-PXPwK-9XL6o6-9y31bz-nTzpDA-cg3b9b-6UkbGF
https://www.flickr.com/photos/17612257@N00/
https://creativecommons.org/licenses/by-nd/2.0/


SEMVER GUARANTEES
Change public API of library
Try to publish as minor/bugfix
=>Nope
Powered by Static Typing



SYNTAX BASICS



HELLO WORLD
Elm

i m p o r t  H t m l  

m a i n  =  H t m l . t e x t  " H e l l o  K a r l s r u h e ! "

Result

Hello Karlsruhe!



FUNCTIONS
Elm

i m p o r t  H t m l  

g r e e t  s t r  =  H t m l . t e x t  s t r  

m a i n  =  
  g r e e t  " H e l l o  K a r l s r u h e ! "

Result

Hello Karlsruhe!



TYPE ANNOTATIONS
Elm

i m p o r t  H t m l  e x p o s i n g  ( H t m l )  

g r e e t  :  S t r i n g  - >  H t m l  
g r e e t  s t r  =  
  H t m l . t e x t  s t r  

m a i n  :  H t m l  
m a i n  =  
  g r e e t  " H e l l o  K a r l s r u h e ! "

Result

Hello Karlsruhe!



PARAMETER TYPES & RETURN TYPES
Elm

i m p o r t  H t m l  e x p o s i n g  ( H t m l )  
i m p o r t  S t r i n g  

g r e e t  :  I n t  - >  S t r i n g  - >  H t m l  
g r e e t  n u m b e r  s t r i n g  =  
  H t m l . t e x t  
    ( S t r i n g . r e p e a t  n u m b e r  s t r i n g )  

m a i n  :  H t m l  
m a i n  =  
  g r e e t  3  " H e l l o  K a r l s r u h e !  "

Result

Hello Karlsruhe!
Hello Karlsruhe!
Hello Karlsruhe!



FUNCTION APPLICATION
AKA DATA PIPELINES

Elm

g r e e t  :  I n t  - >  S t r i n g  - >  H t m l  
g r e e t  n u m b e r  s t r i n g  =  
  s t r i n g  
  | >  S t r i n g . r e p e a t  n u m b e r  
  | >  H t m l . t e x t  

m a i n  :  H t m l  
m a i n  =  
  g r e e t  3  " H e l l o  K a r l s r u h e !  "

Result

Hello Karlsruhe!
Hello Karlsruhe!
Hello Karlsruhe!



FUNCTIONAL REACTIVE
PROGRAMMING

IN ELM



SIGNALS
Elm

i m p o r t  H t m l  e x p o s i n g  ( H t m l )  
i m p o r t  M o u s e  

t o H t m l  :  I n t  - >  H t m l  
t o H t m l  x  =  
  H t m l . t e x t  ( t o S t r i n g  x )  

m a i n  :  S i g n a l  H t m l  
m a i n  =  
  S i g n a l . m a p  t o H t m l  M o u s e . x

Result

0



SIGNALS (CONT.)



SIGNALS (CONT.)



SIGNALS (CONT.)



STUFF YOU CAN DO WITH SIGNALS
merge multiple signals
map signals (transform each value)
filter signals (drop events)
... lots of other interesting stuff ... :)



 

MORE ON SIGNALS
http://elm-lang.org/guide/reactivity

https://github.com/evancz/elm-architecture-tutorial

http://elm-lang.org/guide/reactivity
https://github.com/evancz/elm-architecture-tutorial


THE ELM COMPILER IS
YOUR FRIEND

 by  / The dog and his man C. I. Ştefănescu CC BY 2.0

https://www.flickr.com/photos/icstefanescu/14107384014/
https://www.flickr.com/photos/icstefanescu/
https://creativecommons.org/licenses/by/2.0/


TYPOS
m y F u n c t i o n  s t r  =  
  S t r i n g . r e p e a t  3  s t r  

m a i n  :  H t m l  
m a i n  =  
  H t m l . t e x t  ( m y F u n c t i n o  " E l m " )

- -  N A M I N G  E R R O R  - - - - - - - - - - - - - - - - - - - - - - -  e r r o r s / S p e l l i n g . e l m  

C a n n o t  f i n d  v a r i a b l e  ` m y F u n c t i n o `  

9 │    H t m l . t e x t  ( m y F u n c t i n o  " E l m " )  
                ^ ^ ^ ^ ^ ^ ^ ^ ^ ^  
M a y b e  y o u  w a n t  o n e  o f  t h e  f o l l o w i n g ?  

    m y F u n c t i o n



TYPE MISMATCH
s u b M i s m a t c h  =  
{  n a m e  =  " A l i c e " ,  a g e  =  2 4  }  = =  {  n a m e  =  " B o b " ,  a g e  =  " 3 0 "  }

- -  T Y P E  M I S M A T C H  - - - - - - - - - - - - - - - - - - - - -  e r r o r s / S u b M i s m a t c h . e l m  

T h e  r i g h t  a r g u m e n t  o f  ( = = )  i s  c a u s i n g  a  t y p e  m i s m a t c h .  

2 │  {  n a m e  =  " A l i c e " ,  a g e  =  2 4  }  = =  {  n a m e  =  " B o b " ,  a g e  =  " 3 0 "  }
                                   ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^
( = = )  i s  e x p e c t i n g  t h e  r i g h t  a r g u m e n t  t o  b e  a :  

    {  . . . ,  a g e  :  n u m b e r  }  

B u t  t h e  r i g h t  a r g u m e n t  i s :  

    {  . . . ,  a g e  :  S t r i n g  }



FORGOT A CASE?
t y p e  C o l o u r  =  R e d  |  G r e e n  |  B l u e  

c o l o u r T o H e x  :  C o l o u r  - >  S t r i n g
c o l o u r T o H e x  c o l o u r  =  
  c a s e  c o l o u r  o f  
    R e d    - >  " # f 0 0 "  
    G r e e n  - >  " # 0 f 0 "



FORGOT A CASE?
- -  M I S S I N G  P A T T E R N S  - - - - - - - - - - - - - - -  e r r o r s / F o r g o t t e n C a s e . e l m  

T h i s  ` c a s e `  d o e s  n o t  h a v e  b r a n c h e s  f o r  a l l  p o s s i b i l i t i e s .  

5 │ >   c a s e  c o l o u r  o f  
6 │ >     R e d    - >  " # f 0 0 "  
7 │ >     G r e e n  - >  " # 0 f 0 "  

Y o u  n e e d  t o  a c c o u n t  f o r  t h e  f o l l o w i n g  v a l u e s :  

    M a i n . B l u e  

A d d  a  b r a n c h  t o  c o v e r  t h i s  p a t t e r n !



RUNTIME EXCEPTIONS?
JavaScript

f u n c t i o n  r e p e a t F i r s t ( l i s t )  {  
  v a r  r e p e a t e d  =  l i s t [ 0 ] . r e p e a t ( 3 ) ;  
  a l e r t ( r e p e a t e d ) ;  
}

Runv a r  l i s t 1  =  
  [  ' h i p ' ,  ' h o p ' ,  ' h o o r a y ! '  ] ;  
. . .  
r e p e a t F i r s t ( l i s t 1 ) ;

Runv a r  l i s t 2  =  [ ] ;  
. . .  



. . .  
r e p e a t F i r s t ( l i s t 2 ) ;

COMPILE TIME > RUNTIME
r e p e a t F i r s t  l i s t  =  
  l e t  e l e m  =  L i s t . h e a d  l i s t  
  i n  S t r i n g . r e p e a t  3  e l e m

>  e l m - m a k e  R e p e a t F i r s t . e l m  - - o u t p u t  r e p e a t - f i r s t . h t m l  
- -  T Y P E  M I S M A T C H  - - - - - - - - - - - - - - - - - - - - - - - - - -  R e p e a t F i r s t . e l m  

T h e  2 n d  a r g u m e n t  t o  f u n c t i o n  r e p e a t  i s  c a u s i n g  a  m i s m a t c h .  

8 │       S t r i n g . r e p e a t  3  e l e m  
                        ^ ^ ^ ^  
F u n c t i o n  ` r e p e a t `  i s  e x p e c t i n g  t h e  2 n d  a r g u m e n t  t o  b e :  
    S t r i n g  
B u t  i t  i s :  
    M a y b e  a  

H i n t :  I  a l w a y s  f i g u r e  o u t  t h e  t y p e  o f  a r g u m e n t s  f r o m  l e f t  
t o  r i g h t .  I f  a n  a r g u m e n t  i s  a c c e p t a b l e  w h e n  I  c h e c k  i t ,  I  
a s s u m e  i t  i s  " c o r r e c t "  i n  s u b s e q u e n t  c h e c k s .  S o  t h e  p r o b l e m  



CORRECTED VERSION
r e p e a t F i r s t  l i s t  =  
  l e t  e l e m  =  L i s t . h e a d  l i s t  | >  M a y b e . w i t h D e f a u l t  " "  
  i n  S t r i n g . r e p e a t  3  e l e m

>  e l m - m a k e  R e p e a t F i r s t . e l m  - - o u t p u t  r e p e a t - f i r s t . h t m l  
S u c c e s s !  C o m p i l e d  1  m o d u l e s .  
S u c c e s s f u l l y  g e n e r a t e d  r e p e a t - f i r s t . h t m l



PROTECTION FROM RUNTIME EXCEPTIONS



SUMMARY
No runtime exceptions!
Refactoring is easy and safe
Coherent approach to user interaction with signals
Fast rendering
Can be introduced into existing JS code bases
Uniform Structure for Apps (the Elm Architecture, not
covered today)



Q. E. D.
ELM MAKES

WEB DEVELOPMENT

DELIGHTFUL
 



LINKS:
http://elm-lang.org/
Online Editor/Sandbox
Elm Friday (Tutorial/Blog Series)

http://elm-lang.org/
http://elm-lang.org/examples/
https://blog.codecentric.de/en/2015/11/elm-friday-table-of-contents/


 
 

 
 

QUESTIONS?
THANK YOU!
 @bastiankrol
 basti1302

 bastian.krol@codecentric.de

https://twitter.com/bastiankrol
https://github.com/basti1302
mailto:bastian.krol@codecentric.de
https://www.codecentric.de/

