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BROOKLYN ZELENKA

SHAMELESS SELF PROMOTION. SHAMELESS.

» Organizes C&C, VanFP, VanEE

» Last VanEE in person

» Co-founder of Robot Overlord Inc, developer at MetalLab

» Author of Quark, Algae, and Witchcraft
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USE THE @TYPES, LUKE

WHAT WE'RE GOING TO COVER REU\K IIIIDES
» Why types have a bad rep 3

» Elixir's type system -
» Typespecs

» Dialyxir

» Defining our own types

» Structs

» Parametric polymorphism
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WHY TYPES HAVE A BAD REP




WHY TYPES HAVE A BAD REP

Overheard at LambdaConf 2015



WHY TYPES HAVE A BAD REP

TYPES FOR THE COMPILER (EX. C & JAVA)

» Boilerplate
» Don’t add to the code expressivity

» Source of (annoying) warnings



WHY TYPES HAVE A BAD REP

TYPES FOR PROGRAMMERS (EX. HASKELL, ELIXIR, SWIFT)

» Annotate the meaning ot a piece of code
» Help to structure your code
» Double as documentation

» Catch some bugs before you run your code!



ELIXIR'S TYPE SYSTEM



ELIXIR HAS “WEAR”
DYNAMIC TYPES.




ELIXIR'S TYPE SYSTEM

WEAK, DYNAMIC TYPES

» Type inference at run time
» Static analysis tools do exist (Dialyxr)

» Determine code behaviour through parametric polymorphism
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TYPESPECS

OPTIONAL, GRADUAL TYPING

» ex. @spec add(integer, integer) :: integer
» Similar syntax to @doc, etc.
» Lives outside of the function definition
» Has an “@" before it

» Generates documentation
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DIALYXIR (DIALYZER)

erlang.org
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DIALYXIR (DIALYZER)

EXAMPLE OUTPUT

STATIC ANALYSIS mnons%'

-

LY

\’

-

memegeneralor.net

X ~/D/V/quark ¢ master dialyzer

Starting Dialyzer

dialyzer --no_check_plt --plt /Users/expede/.dialyxir_core_18_1.2.1.

plt =Wunmatched_returns =-Werror_handling -Wrace_conditions =-Wundersp

ecs /Users/expede/Documents/Volunteer/quark/_build/dev/lib/quark/ebi

n
Proceeding with analysis...

quark.ex:62: Type specification 'Elixir.Quark':m(fun()) => fun() is

a supertype of the success typing: 'Elixir.Quark':m(fun()) =-> fun((_

) => any())

compose.ex:73: Type specification 'Elixir.Quark.Compose':"'<|>"'(fun()

yfun()) => fun() 1is a supertype of the success typing: 'Elixir.Quark

.Compose':"'<|>'(fun(),fun()) => fun((_.) => any())

curry.ex:69: Overloaded contract for 'Elixir.Quark.Curry':uncurry/2

has overlapping domains; such contracts are currently unsupported an

d are simply +ignored

sequence.ex:1: The specification for 'Elixir.Quark.Sequence':'__prot

ocol__'/1l states that the function might also return 'true' but the

inferred return is 'Elixir.Quark.Sequence' | 'false' | [{'origin',1}
| {'pred',1} | {'succ',1},...]

Unknown functions:
'Elixir.Quark.Sequence.Atom':"'__+impl__"'/1
'Elixir.Quark.Sequence.BitString':"'__impl__"'/1
'Elixir.Quark.Sequence.Float':"'__1impl__"'/1
'Elixir.Quark.Sequence.Function':"'__1impl__"'/1
'Elixir.Quark.Sequence.List':"'__1impl__"'/1
'Elixir.Quark.Sequence.Map':"'__impl__"'/1
'Elixir.Quark.Sequence.PID':"'__impl__"'/1
'Elixir.Quark.Sequence.Port':"'__impl__"'/1
'Elixir.Quark.Sequence.Reference':"'__impl__"'/1
'Elixir.Quark.Sequence.Tuple':"'__impl__"'/1

done 1in Oml.45s



DEFINING OUR OWN TYPES




DEFINING OUR OWN TYPES

CUSTOM TYPE EXAMPLE
number_with_remark :: {number, .t}
add(nhumber, number) :: number_with_remark

def add(x, y), do: {x + v,




SIRUCTS



STRUCTS

STRUCT TYPES

» Multiple named fields

» Can get their own type
Algae.Maybe

@type t :: Just.t | Nothing.

Nothing
@type t :: %Nothing{}
[ ]

Just
@type t :: %Just{
[ ]

LET THE NERDINESS FLOW

THROUGH YOU

memegenerator.not



PARAMETRIC POLYMORPHISM



PARAMETRIC POLYMORPHISM

PROTOCOLS

» Give a definition of a function name per data type or struct “type”

Witchcraftt.Monoid, for: List
identity( 1list), do: []
append(as, bs), do: as bs

Witchcraft.Monoid, for: Map
identity( map), do: %{}
append(ma, mb), do: Dict.merge(ma, mb)
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