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This is not a language war talk.



This is not a language war talk.



This is not a language war talk.



This is not a language war talk.



This is a language comparison talk.



This is a language comparison talk.

This is part 1 of 2.
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Ad Hoc vs Parametric Polymorphism

Function Name Types Behavior

Parametric Same Different Same

Ad Hoc
Same Different Different



func main() {
var a, b int = 1, 2
var c = math.Min(a, b)
fmt.Println(a + b)

}





func main() {
var a, b int = 1, 2
var c = math.Min(a, b)
fmt.Println(a + b)

}



// FAIL: cannot use a (type int) as type
// float64 in argument to math.Min

func main() {
var a, b int = 1, 2
var c = math.Min(a, b)
fmt.Println(a + b)

}











Type Constraints are to Types as
Types are to Values
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Example #1

Adding Two Integers

auto add(int a, int b) -> int {
return a + b;

}
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func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b
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add :: Int -> Int -> Int
add a b = a + b

Keyword Before 
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fn

func

-
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func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b

Keyword Before 
Function

Integer
Trailing Return 

Type
Return Necessary

auto int (int32_t)

type int

fn i32

func Int
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auto add(int a, int b) -> int { return a + b; }

int add(int a, int b) { return a + b; }

fn add(a: i32, b: i32) -> i32 { a + b }

func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b

Keyword Before 
Function

Integer
Trailing Return 

Type
Return Necessary

auto int (int32_t) YES YES

type int NO YES

fn i32 YES NO

func Int YES NO

- Int YES NO
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auto add(int a, int b) -> int { return a + b; }

int add(int a, int b) { return a + b; }

fn add(a: i32, b: i32) -> i32 { a + b }

func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b



int add(int a, int b) { return a + b; }

fn add(a: i32, b: i32) -> i32 { a + b }

func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b

template <typename T>
auto add(T a, T b) -> T { return a + b; }



int add(int a, int b) { return a + b; }

fn add(a: i32, b: i32) -> i32 { a + b }

func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b

auto add(auto a, auto b) { return a + b; }



fn add(a: i32, b: i32) -> i32 { a + b }

func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b

auto add(auto a, auto b) { return a + b; }

T add(T)(T a, T b) { return a + b; }



func add(_ a: Int, _ b: Int) -> Int { a + b }

add :: Int -> Int -> Int
add a b = a + b

auto add(auto a, auto b) { return a + b; }

T add(T)(T a, T b) { return a + b; }

fn add<T>(a: T, b: T) -> T { a + b }



add :: Int -> Int -> Int
add a b = a + b

auto add(auto a, auto b) { return a + b; }

T add(T)(T a, T b) { return a + b; }

fn add<T>(a: T, b: T) -> T { a + b }

func add<T>(_ a: T, _ b: T) -> T { a + b }



auto add(auto a, auto b) { return a + b; }

T add(T)(T a, T b) { return a + b; }

fn add<T>(a: T, b: T) -> T { a + b }

func add<T>(_ a: T, _ b: T) -> T { a + b }

add :: t -> t -> t
add a b = a + b



auto add(auto a, auto b) { return a + b; }

T add(T)(T a, T b) { return a + b; }

fn add<T: std::ops::Add<Output = T>>(a: T, b: T) -> T { a + b }

func add<T>(_ a: T, _ b: T) -> T { a + b }

add :: t -> t -> t
add a b = a + b



auto add(auto a, auto b) { return a + b; }

T add(T)(T a, T b) { return a + b; }

fn add<T: std::ops::Add<Output = T>>(a: T, b: T) -> T { a + b }

func add<T: Numeric>(_ a: T, _ b: T) -> T { a + b }

add :: t -> t -> t
add a b = a + b



auto add(auto a, auto b) { return a + b; }

T add(T)(T a, T b) { return a + b; }

fn add<T: std::ops::Add<Output = T>>(a: T, b: T) -> T { a + b }

func add<T: Numeric>(_ a: T, _ b: T) -> T { a + b }

add :: Num t => t -> t -> t
add a b = a + b
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template< typename T>
auto f(T t) -> T

f :: t -> t

∞

1



template< typename T>
auto f(T t) -> T

id :: t -> t

∞

1
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Example #2

Shapes: Circle & Rectangle



class circle {
float r;

public:
explicit circle(float radius) : r{radius} {}
auto name() const -> std::string { return "Circle"; }
auto area() const -> float { return pi * r * r; }
auto perimeter() const -> float { return 2 * pi * r; }

};

class rectangle {
float w, h;

public:
explicit rectangle(float height, float width) : h{height}, w{width} {}
auto name() const -> std::string { return "Rectangle"; }
auto area() const -> float { return w * h; }
auto perimeter() const -> float { return 2 * w + 2 * h; }

};



class Circle {
float r;
this(float radius) { r = radius; }
string name() const { return "Circle"; }
float area() const { return PI * r * r; }
float perimeter() const { return 2 * PI * r; }

}

class Rectangle {
float w, h;
this(float width, float height) { w = width; h = height; }
string name() const { return "Rectangle"; }
float area() const { return w * h; }
float perimeter() const { return 2 * w + 2 * h; }

}



struct Circle { r: f32 }
struct Rectangle { w: f32, h: f32 }

impl Circle {
fn name(&self) -> String { "Circle".to_string() }
fn area(&self) -> f32 { PI * self.r * self.r }
fn perimeter(&self) -> f32 { 2.0 * PI * self.r }

}

impl Rectangle {
fn name(&self) -> String { "Rectangle".to_string() }
fn area(&self) -> f32 { self.w * self.h }
fn perimeter(&self) -> f32 { 2.0 * self.w + 2.0 * self.h }

}



class Rectangle {
let w, h: Float
init(w: Float, h: Float) { self.w = w; self.h = h }
func name() -> String { "Rectangle" }
func area() -> Float { w * h }
func perimeter() -> Float { 2 * w + 2 * h }

}

class Circle {
let r: Float
init(r: Float) { self.r = r }
func name() -> String { "Circle" }
func area() -> Float { Float.pi * r * r }
func perimeter() -> Float { 2 * Float.pi * r }

}



data Circle = Circle {r :: Float}
data Rectangle = Rectangle {w :: Float, h :: Float}

name :: Circle -> String
name (Circle _) = "Circle"

area :: Circle -> Float
area (Circle r) = pi * r ^ 2

perimeter :: Circle -> Float
perimeter (Circle r) = 2 * pi * r

name :: Rectangle -> String
name (Rectangle _ _) = "Rectangle"

area :: Rectangle -> Float
area (Rectangle w h) = w * h

perimeter :: Rectangle -> Float
perimeter (Rectangle w h) = 2 * w + 2 * h



data Circle = Circle {r :: Float}
data Rectangle = Rectangle {w :: Float, h :: Float}

circleName :: Circle -> String
circleName (Circle _) = "Circle"

circleArea :: Circle -> Float
circleArea (Circle r) = pi * r ^ 2

circlePerimeter :: Circle -> Float
circlePerimeter (Circle r) = 2 * pi * r

rectangleName :: Rectangle -> String
rectangleName (Rectangle _ _) = "Rectangle"

rectangleArea :: Rectangle -> Float
rectangleArea (Rectangle w h) = w * h

rectanglePerimeter :: Rectangle -> Float
rectanglePerimeter (Rectangle w h) = 2 * w + 2 * h



void print_shape_info(auto s) {
fmt::print("Shape: {}\nArea: {}\nPerim: {}\n\n",

s.name(), s.area(), s.perimeter());
}



void printShapeInfo(T)(T s) {
writeln("Shape: ", s.name(),

"\nArea: ", s.area(),
"\nPerim: ", s.perimeter(), "\n");

}



fn print_shape_info<T>(s: T) {
println!("Shape: {}\nArea: {}\nPerim: {}\n",

s.name(), s.area(), s.perimeter());
}



fn print_shape_info<T>(s: T) {
println!("Shape: {}\nArea: {}\nPerim: {}\n",

s.name(), s.area(), s.perimeter());
}

// 27 | s.name(), s.area(), s.perimeter());
// | ^^^^ method not found in `T`



fn print_shape_info<T>(s: T) {
println!("Shape: {}\nArea: {}\nPerim: {}\n",

s.name(), s.area(), s.perimeter());
}

// 27 | s.name(), s.area(), s.perimeter());
// | ^^^^ method not found in `T`
// |
// = help: items from traits can only be used if the type
//            parameter is bounded by the trait
// help: the following trait defines an item `name`,
//            perhaps you need to restrict type parameter `T` with it:
// |
// 25 | fn print_shape_info<T: Shape>(s: T) {
// | ^^^^^^^^



[[ digression ]]



impl Circle {
fn name(&self) -> String { "Circle" }

}



impl Circle {
fn name(&self) -> String { "Circle" }

}

// 14 | fn name(&self) -> String { "Circle" }
// | ------ ^^^^^^^^
// | | |
// | | expected struct `std::string::String`, found `&str`
// | | help: try using a conversion method: `"Circle".to_string()`
// | expected `std::string::String` because of return type



fn add<T>(a: T, b: T) -> T { a + b }



fn add<T>(a: T, b: T) -> T { a + b }

// error[E0369]: cannot add `T` to `T`
// --> src/main.rs:4:32
// |
// 4 | fn add<T>(a: T, b: T) -> T { a + b }
// | - ^ - T
// | |
// | T
// |
// help: consider restricting type parameter `T`
// |
// 4 | fn add<T: std::ops::Add<Output = T>>(a: T, b: T) -> T { a + b }
// | ^^^^^^^^^^^^^^^^^^^^^^^^^^^



let mut c = Circle { r: 1.0 };



let mut c = Circle { r: 1.0 };

// 32 | let mut c = Circle { r: 1.0 };
// | ----^
// | |
// | help: remove this `mut`
// |
// = note: `#[warn(unused_mut)]` on by default



[[ end of digression ]]



func printShapeInfo<T>(_ s: T) {
print("Shape: \(s.name())\n" +

"Area: \(s.area())\n" +
"Perim: \(s.perimeter())\n")

}



// error: value of type 'T' has no member 'name'

func printShapeInfo<T>(_ s: T) {
print("Shape: \(s.name())\n" +

"Area: \(s.area())\n" +
"Perim: \(s.perimeter())\n")

}



😢



void print_shape_info(auto s) {
fmt::print("Shape: {}\nArea: {}\nPerim: {}\n\n",

s.name(), s.area(), s.perimeter());
}



void print_shape_info(auto s) {
fmt::print("Shape: {}\nArea: {}\nPerim: {}\n\n",

s.name(), s.area(), s.perimeter());
}

template <typename S>
concept shape = requires(S s) {

{ s.name() } -> std::same_as<std::string>;
{ s.area() } -> std::floating_point;
{ s.perimeter() } -> std::floating_point;

};



void print_shape_info(shape auto s) {
fmt::print("Shape: {}\nArea: {}\nPerim: {}\n\n",

s.name(), s.area(), s.perimeter());
}

template <typename S>
concept shape = requires(S s) {

{ s.name() } -> std::same_as<std::string>;
{ s.area() } -> std::floating_point;
{ s.perimeter() } -> std::floating_point;

};



void printShapeInfo(T)(T s) {
writeln("Shape: ", s.name(),

"\nArea: ", s.area(),
"\nPerim: ", s.perimeter(), "\n");

}



void printShapeInfo(T)(T s) {
writeln("Shape: ", s.name(),

"\nArea: ", s.area(),
"\nPerim: ", s.perimeter(), "\n");

}

template shape(T) {
const shape = __traits(compiles, (T t) {

t.name();
t.area();
t.perimeter();

});
}



void printShapeInfo(T)(T s)
if (shape!(T))

{
writeln("Shape: ", s.name(),

"\nArea: ", s.area(),
"\nPerim: ", s.perimeter(), "\n");

}

template shape(T) {
const shape = __traits(compiles, (T t) {

t.name();
t.area();
t.perimeter();

});
}



impl Circle { ... }
impl Rectangle { ... }

fn print_shape_info<T>(s: T) {
println!("Shape: {}\nArea: {}\nPerim: {}\n",

s.name(), s.area(), s.perimeter());
}



trait Shape {
fn name(&self) -> String;
fn area(&self) -> f32;
fn perimeter(&self) -> f32;

}

impl Shape for Circle { ... }
impl Shape for Rectangle { ... }

fn print_shape_info<T>(s: T) {
println!("Shape: {}\nArea: {}\nPerim: {}\n",

s.name(), s.area(), s.perimeter());
}



trait Shape {
fn name(&self) -> String;
fn area(&self) -> f32;
fn perimeter(&self) -> f32;

}

impl Shape for Circle { ... }
impl Shape for Rectangle { ... }

fn print_shape_info<T: Shape>(s: T) {
println!("Shape: {}\nArea: {}\nPerim: {}\n",

s.name(), s.area(), s.perimeter());
}



class Rectangle { ... }
class Circle { ... }

func printShapeInfo<T>(_ s: T) {
print("Shape: \(s.name())\n" +

"Area: \(s.area())\n" +
"Perim: \(s.perimeter())\n")

}



protocol Shape {
func name() -> String
func area() -> Float
func perimeter() -> Float

}

class Rectangle : Shape { ... }
class Circle : Shape { ... }

func printShapeInfo<T>(_ s: T) {
print("Shape: \(s.name())\n" +

"Area: \(s.area())\n" +
"Perim: \(s.perimeter())\n")

}



protocol Shape {
func name() -> String
func area() -> Float
func perimeter() -> Float

}

class Rectangle : Shape { ... }
class Circle : Shape { ... }

func printShapeInfo<T: Shape>(_ s: T) {
print("Shape: \(s.name())\n" +

"Area: \(s.area())\n" +
"Perim: \(s.perimeter())\n")

}



data Circle = Circle {r :: Float}
data Rectangle = Rectangle {w :: Float, h :: Float}

name :: Circle -> String
name (Circle _) = "Circle"

area :: Circle -> Float
area (Circle r) = pi * r ^ 2

perimeter :: Circle -> Float
perimeter (Circle r) = 2 * pi * r

name :: Rectangle -> String
name (Rectangle _ _) = "Rectangle"

area :: Rectangle -> Float
area (Rectangle w h) = w * h

perimeter :: Rectangle -> Float
perimeter (Rectangle w h) = 2 * w + 2 * h



class Shape a where
name :: a -> String
area :: a -> Float
perimeter :: a -> Float

data Circle = Circle {r :: Float}
data Rectangle = Rectangle {w :: Float, h :: Float}

instance Shape Circle where
name (Circle _) = "Circle"
area (Circle r) = pi * r ^ 2
perimeter (Circle r) = 2 * pi * r

instance Shape Rectangle where
name (Rectangle _ _) = "Rectangle"
area (Rectangle w h) = w * h
perimeter (Rectangle w h) = 2 * w + 2 * h

printShapeInfo :: Shape a => a -> IO()
printShapeInfo s = putStrLn ("Shape: " ++ (name s) ++ "\n" ++

"Area: " ++ show (area s) ++ "\n" ++
"Perim: " ++ show (perimeter s) ++ "\n")



class Shape a where
name :: a -> String
area :: a -> Float
perimeter :: a -> Float

instance Shape Circle where ...
instance Shape Rectangle where ...

printShapeInfo :: Shape a => a -> IO()
printShapeInfo s = putStrLn ("Shape: " ++ (name s) ++ "\n" ++

"Area: " ++ show (area s) ++ "\n" ++
"Perim: " ++ show (perimeter s) ++ "\n")
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Final Thoughts 😃

😊-ness

• Half the time I just “guessed right”

• PDoC: Progressive Disclosure of Complexity

• Defaults are all correct

• Compiler messages are amazing

• Defaults are all correct

• Seems too similar to C++

• Added complexity in some places

• Steep learning curve

• Compiler messages are bad

• 40 years of history = less elegance

• Most defaults are wrong

• C++20 is a work in progress





Languish TIOBE PYPL RedMonk
Google 
Trends

5 4 6 5 1

15 14 9 11 2

17 25 16 20 3

33 41 27 - 4

73 32 - - -



0

20000

40000

60000

80000

100000

120000

140000

160000

180000

200000



Final Thoughts 😃
😊-ness

• Half the time I just “guessed right”

• PDoC: Progressive Disclosure of Complexity

• Defaults are all correct

• Compiler messages are amazing

• Defaults are all correct

• Seems too similar to C++

• Added complexity in some places

• Steep learning curve

• Compiler messages are bad

• 40 years of history = less elegance

• Most defaults are wrong

• C++20 is a work in progress



https://github.com/codereport/Talks

#include

#include

https://github.com/codereport/Talks






Conor Hoekstra

code_report



Conor Hoekstra

code_report


