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The aim of this course is to teach the foundations of functional
programming and how to apply them in the real world.
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Functional Programming.

Bryan O'Sullivan,

O’RE”_LY Jobhn Goerzen & Don Stewart



Introduction

2018-09: Haskell

e

2019-12-08: Protocol Oriented Programming in Swift

ISR




Developer Tools

Protocol-Oriented
Programming in Swift

Session 408

Dave Abrahams Professor of Blowing-Your-Mind




q

Supports value types
Supports static type relation

Non-monollthlc
roactive modeling
o |nstance data on models

(nitlalization burdens on models

Supports ré
Doesn't IMpPos

Doesn't Impose
Makes clear what to implement

-




Introduction

2018-09: Haskell

e

2019-12-08: Protocol Oriented Programming in Swift
2020-01-09: Magic Read Along

» N H




wsn Hardy Jones & Brian Lonsdorf
@ ©@st58 & @drboolean




O | wat ched a wwidé oalh @outa

protocol oriented programming € and th
basically just introduced typeclasses and they
were | 1 ke O0We I nvented

w Hardy Jones & Brian Lonsdorf
. . @st58 & @drboolean




How to make ad-hoc polymorphism less ad hoc

Philip Wadler and Stephen Blott
University of Glasgow™

October 1988

Abstract

This paper presents fype classes, a new approach
to ad-hoc polymorphism. Type classes permit over-
loading of arithmetic operators such as multiplica-
tion, and generalise the “eqtype variables” of Stan-
dard ML. Type classes extend the Hindley/Milner
polymorphic type system, and provide a new ap-
proach to issues that arise in object-oriented pro-
gramming, bounded type quantification, and ab-
stract data types. This paper provides an informal
introduction to type classes, and defines them for-
mally by means of type inference rules.

1 Introduction

Strachey chose the adjectives ad-hoc and parametric
to distinguish two varieties of polymorphism [Str67].

Ad-hoc polymorphism occurs when a function is
defined over several different types, acting in a dif-
ferent way for each type. A typical example is
overloaded multiplication: the same symbol may be
used to denote multiplication of integers (as in 3%3)

1 11 * 1°* 1 * Cad 'a | " 1 ra

integers and a list of floating point numbers.

One widely accepted approach to parametric
polymorphism is the Hindley/Milner type system
[Hin69, Mil78, DM82|, which is used in Standard
ML [HMMS86, Mil87], Miranda![Tur85], and other
languages. On the other hand, there is no widely
accepted approach to ad-hoc polymorphism, and so
its name is doubly appropriate.

This paper presents type classes, which extend the
Hindley /Milner type system to include certain kinds
of overloading, and thus bring together the two sorts
of polymorphism that Strachey separated.

The type system presented here is a generalisa-
tion of the Hindley/Milner type system. As in that
system, type declarations can be inferred, so explicit
type declarations for functions are not required. Dur-
ing the inference process, it is possible to translate a
program using type classes to an equivalent program
that does not use overloading. The translated pro-
grams are typable in the (ungeneralised) Hindley/
Milner type system.

The body of this paper gives an informal introduc-
tion to type classes and the translation rules, while
an appendix gives formal rules for typing and trans-
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this post was submitted on 13 Jan 2020
382 points (92% upvoted)
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Well, there are many... but I'll keep this relatively brief.

Remember that the original designer of Swift was Chris Lattner, who started and led the
LLVM project. LLVM is written in C++ and the Clang C++ compiler is one of the primary
drivers for its continued development. So Chris was very familiar with C++ and
incorporated his experience with C++ to decide how to design Swift (including what not to
do). But that's not all. When it came time to select a lead Swift compiler engineer and a
lead Swift standard library designer, who did Apple turn to? Doug Gregor for the compiler
and Dave Abrahams for the library. Both were some of the main contributors to the C++11
standard and widely recognized as world-class C++ experts. Doug is also a co-author for
my “C++ Templates” book — | asked him to join that project because he is a friend, but
also because he was behind some of the most fundamental new template work done
during the C++11 standardization cycle (including variadic templates and the ill-fated
C++0x concepts work).

All that to say that Swift was tremendously influenced by C++. (Apple does not
acknowledge this. I've been told that it is because more senior Apple decision-makers
dislike C++ at a personal level, in part because of the bitter rivalry between C++ and
Objective-C in the 1980s.)
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The next episode of the @swiftbysundell podcast will
be about Protocol-Oriented Programming and the Swift
Standard Library, and my special guest will be none
other than @DaveAbrahams - who gave the legendary
WWDC talk about POP back in 2015 ‘&

Swift
Sundell

Reply with your questions for us

Meet Crusty

3:12 PM - Apr 20, 2020 - Twitter Web App
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Replying to @johnsundell @swiftbysundell and @DaveAbrahams

Q: Any response to @drboolean's point (from Episode
"Il Am Not Full of Beans! on the @MagicReadAlong
podcast) that Swift just copied #typeclasses from
#Haskell and said they invented protocols? Listen to

that podcast here: magicreadalong.com/?
offset=148122...

5

Looks like swift is rediscovering typeclasses & calling it
Protocol-Oriented Programming
developer.apple.com/videos/play/ww...
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@drboolean
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Dave Abrahams #BLM @DaveAbrahams - Apr 22

. ) Replying to @code_report @johnsundell and 3 others

We never claimed to have invented protocols for Swift—after all even Swift's
predecessor Objective-C has a similar feature called “protocols.” We were
open about stealing great ideas from programming languages including
#Haskell. But Swift's protocols are not #typeclasses 1/2

O 1 2 QO 14 T

Dave Abrahams #BLM @DaveAbrahams - Apr 22

@/ They were designed to be great for generic programming, for which

associated types turn out to be important
(parasol.tamu.edu/~jarvi/papers/...). That feature isn't supported by
#typeclasses (@mixtureofmusings.com/2016/05/19/ass...). 2/2

O 2 1 QO 12 T
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Replying to @code_report @meetingcpp and 10 others

Lol, reminder to others that | was definitely wrong there

)

t’ Brian Lonsdorf @drboolean - Apr 25, 2020
Replying to @drboolean @DaveAbrahams and 4 others

Also, happy to admit how wrong it was :) | got an initial impression from the
video a few years back and didn't see the difference until now. TIL...

1:21 PM - Dec 31, 2020 - Twitter Web App
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Dave Abrahams #BLM @DaveAbrahams - Jan 10

Replying to @code_report @hniemeye and 6 others

Communicates language flavors really well! Biggest un-noted difference
between “constrain” vs. “consent” approaches (32:00) is in “constrain,”
generics not typechecked until instantiated => error backtraces, generic
programming HARD. Slide at 14:00 shows how C++ lost “consent.”

(W) ¥ T

Dave Abrahams #BLM @DaveAbrahams - Jan 10

2/2 That said, | think Rust traits (ca. 2012) provide all of those features
except possibly the last (composed copyable values are more
accessible/idiomatic in Swift). Traits arrived in 2012, so | was wrong to claim
“first” without at least “mainstream,” and even that's arguable.

O 1 n ¥ T
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[-] MrMobster
One of the key purposes of Swift was to replace Objective-C and that’s why it has some OOP semantics and dynamism

compatible with Obj-C. But protocols are a different thing altogether. They are not classes, but sets of type constraints
which also serve as vtables for dynamic dispatch. Swift protocols and Rust traits are very similar. The only major
difference that comes to my mind right now is that Swift can have optional protocol members, I don’t think that Rust
allows that. Both Rust and Swift have extensions, associated type constraints, custom trait implementation mappings

etc.
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[-] MrMobster

One of the key purposes of Swift was to replace Objective-C and that’s why it has some OOP semantics and dynamism
compatible with Obj-C. But protocols are a different thing altogether. They are not classes, but sets of type constraints
which also serve as vtables for dynamic dispatch. Swift protocols and Rust traits are very similar. The only major
difference that comes to my mind right now is that Swift can have optional protocol members, I don’t think that Rust
allows that. Both Rust and Swift have extensions, associated type constraints, custom trait implementation mappings

etc.

[-] MrMobster

In Obj-C (and it's spiritual ancestor Smalltalk) the notion of protocol is part of the class-based OOP system. In Swift,
this notion is generalized to all kinds of types. Combine it with type constraints and you get something quite different
from the original OOP construct, even if it looks similar on the surface. This is why I am saying that Swift protocols are
more similar to Rust traits. Personally, I prefer the Rust approach (since I think it makes more sense conceptually),
but Swift optional protocol members are nice to have as well.

And then of course we have C++ concepts, which are very interesting as well. They are somewhat like traits/protocols

but sans the vtable part and with more ways to describe constraints. I am not sure yet however whether concepts can
be considered a proper higher-order type system for C++4 or whether they are another language within the language
for checking types (just like templates are a language within a language for generating types).
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Typescrl pt Documentation Download Connect Playground Search
TypeScript 3.7 is now available. Get the latest version today!
@ This site uses cookies for analytics, personalized content and ads. By continuing to browse this site, you agree to this use. Learn more
Documentation l N te rfa ces
Tutorials v - h
Introduction
What's New v
One of TypeScript's core principles is that type checking focuses on the shape that values have. This is sometimes called
Flanchiook Z “duck typing” or “structural subtyping”. In TypeScript, interfaces fill the role of naming these types, and are a powerful way
Declaration Files v of defining contracts within your code as well as contracts with code outside of your project.

Project Configuration Our First Interface

The easiest way to see how interfaces work is to start with a simple example:

function printLabel (labeledObj: { label: string })
console.log(labeledObj.label) ;

let myObj = {size: 10, label: "Size 10 Object"};
printLabel (myObj) ;

{

The tune rheckaer crhecke the Fall t0 nrint! abael The nrintl abkael fiinction hac a cinale narameater that reatiirec that the v
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The Design of C++ Graph Libraries:
Boost Graph Library

ona of tha mast highly regarmied and axpantly designed C «+ Brary peogects in the waork? *
harb Suller and Andros Aloxandrescy, C++ Coding Siandards

" bOOS t THE BOOST MPL LIBRARY

Copyright: Copynight © Aleksey Gurtovoy and David Abrahams, 2002-2004
License: Distributed under the Boost Software License, Version 1.0. (See accompanying file LICENSE_1_8. txt or copy al hitp:/www. boost org/LICENSE _1_0.1x1)

The Boost. MPL library is a general-purpose, high-level C++ template metaprogramming framework of compile-time algorithms, sequences and metafunctions. It provides a conceptual foundation and an extensive set of
powerful and coherent lools that make doing explict metaprogramming in C++ as easy and enjoyable as possible within the current languags

Are Graphs Hard in Rust? Payas Rajan
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trait Shape {
fn area(&self) -> f32;
}

impl Shape for Square {
fn area(&self) -> 32 {

self.length * self.length
}

}

fn print_area(shape: &impl Shape) {
println!("The area is {}", shape.area());
}

Hendrik Niemeyer - ROSEN Technology and Research Center GmbH - Twitter: @hniemeye

= B .-‘_'I‘ -

A Friendly Introduction to Rust Hendrik Niemeyer
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Rust threw away a lot of things.

The Rust That Could Have Been
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collection<T> =
) { length() -> int
- item(int) -> T }

is_big(c: { length() -> int
=> bool { Siale }

g(is_big(my_collection))
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