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Bonusova témata

Ranges, Concepts
Budoucnost C++?



Ranges

#include <ranges>

* Rozsiteni a zobecnéni algoritmU+iteratort (a sekvencnich kontejnert)

* Range = [begin, end) — typicky range (treba vector)
* nebo begin + [0, size) — range urcitého rozsahu
* nebo [begin, pred) — range zakonceny podminkou
* nebo [begin, ...) — nekonecny range

[ https://en.cppreference.com/w/cpp/algorithm/ranges ]
* Algoritmy s argumety (begin, end, ...) maji ranges:: variantu pro range

* Adaptéry: napr. take_view, zip_view (aka. views::take, views::zip)
 V/ytvori novy pohled (néjak upraveny) na jiz existujici range

* Retézeni pomoci operatoru |
for(auto&& item : range | std::views::filter(even) | std::views::take(5))


https://en.cppreference.com/w/cpp/algorithm/ranges

/pet k templatum



template<class T>

Primarni template J

class Class { |
public:
Class(T t) : t (t) {}
// does not offer a reset() function

private: Ten nejobecnéjsi
Tt default, pokud neexistuje
}s specifictéjsi

template<class T»>
class Class<T*> {
public:
Class(T* t) : t (t) {}
void reset() { t_ = nullptr; }
private:
™ t
}s

template<>
class Class<int> {
public:
Class(int i) : i (i) {}
void reset() { i_ = 0; }
private:
int i ;

s




template<class T> ¢
class Class { L

Primarni template J

public:
Class(T t) : t (t) {}
// does not offer a reset() function

private: Ten nejobecnéjsi

Tt default, pokud neexistuje
}s specifictéjsi
template<class T> Parcialni
class Class<T*> { specializace
public:

Class(T* t) : t (t) {}

void reset() { t_ = nullptr; } Specifictéjsi definice pro
private: B néjaké typy odpovidajici
patternu (zde T*)

™ t
}s

template<>
class Class<int> {
public:
Class(int i) : i (i) {}
void reset() { i_ = 0; }
private:
int i ;

s




Prazdné parametry

template<class T> ¢
class Class { L

Primarni template 1

public:
Class(T t) : t (t) {}
// does not offer a reset() function

private: Ten nejobecnéjsi

T t_; default, pokud neexistuje
}s specifictéjsi
template<class T> Parcialni
class Class<T*> { specializace
public:

Class(T* t) : t (t) {}
void reset() { t_ = nullptr; }
private:

s

Specifictéjsi definice pro
néjakeé typy odpovidajici
T* t ; patternu (zde T*)

template<> Explicitni
class Class<int> { specializace
public:

Class(int i) : i (i) {}
void reset() { i_ = 0; }
private:

int i_; Definice pro konkrétni
}s typové parametry (zde int)




Prazdné parametry

template<class T> % Primarni template ] template<> Explicitni
class Class { class Class<int> { specializace
public: public:
Class(T t) : t (t) {} Class(int i) : i (i) {}
// does not offer a reset() function void reset() { i_ = 9; }
private: Ten nejobecnéjsi private:
T t_; default, pokud neexistuje int i_; Definice pro konkrétni
}s specifictéjsi }s typové parametry (zde int)
template<class T> Parcialni
class Class<T*> { specializace .
public:
Class(T* t) : t (t) {} template class Class<float>;
void reset() { t_ = nullptr; } Specifictéjsi definice pro
private: nejake typy odpovidajici ( Explicitni instanciace W
T* t_; patternu (zde T*)
}; Prosté vyzada vyrobu podle

zadanych parametrd



Pokrocilejsi templaty



Templaty na steroidech (jen ukazka)

template<class Item, class Next> Definice linked-listu
struct Cons {}; // a list node
struct Nil; // empty list

template<class, class>
struct member_impl; // the result stored in "value’

template<class List, class Item>
constexpr bool member = member impl<List, Item>::value;

template<class Item, class Next>
struct member_impl<Cons<Item, Next>, Item> {
static constexpr bool value = true;

}s

template<class Item, class Next, class T>
struct member impl<Cons<Item, Next>, T> {
static constexpr bool value = member impl<Next, T>::value;

}s

template<class T>
struct member impl<Nil, T> {
static constexpr bool value = false;

}s

int main() {
using L = Cons<int,
Cons<double,
Cons<char,

Nil>>>;
static_assert(member<L, int>);
static_assert(member<L, double>);
static_assert(member<L, char>);
static_assert(!member<L, bool>);
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Templaty na steroidech (jen ukazka)

template<class Item, class Next> Definice linked-listu
struct Cons {}; // a list node

struct Nil; // empty list Deklarace implementace
template<class, class> funkee™ member

struct member _impl; // the result stored in “value’

template<class List, class Item>
constexpr bool member = member impl<List, Item>::value;

template<class Item, class Next> “Funkce” member

struct member_impl<Cons<Item, Next>, Item> {
static constexpr bool value = true;

}s
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b Empty list ®
template<class T> Posouvame se na dalsi item

struct member impl<Nil, T> {
static constexpr bool value = false;

}s

int main() {
using L = Cons<int,
Cons<double,
Cons<char,

Nil>>>;
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static_assert(member<L, double>);
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To podstatné:

Specializace class templat(




Intermezzo: functions with trailing return type

auto foo() -> int { class Expression {
return 42; public:
} s (8 e using pointer = std::unique_ptr<Expression>;

deklarace funkce virtual ~Expression() {}
virtual pointer eval() const = 0;
35

auto Expression::eval() const -> pointer {
return nullptr;
} Nemusime psat Expression::

+ rada dalSich vyhod

(mGZeme v typu pouzivat argumenty)



SFINAE
(ukazka)

= kdyz se nam néco nepodari odvodit,

v

struct Person {

std::string name;
}; jsou stejné obecné

takze by mély byt ambiguous, ale...

Oba templaty get_name

template<class T>
auto get name(const T& t) -> const decltype(t.name)& {
return t.name;

}

template<class T>
auto get name(const T* t) -> const decltype(t->name)& {
return t->name;

}
int main() {
Person p;
p.name = "John";

std::cout << get name(p) << std::endl;
std::cout << get name(&p) << std::endl;
return 0;




SFINAE
(ukazka)

= kdyz se nam néco nepodari odvodit,
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}
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std::cout << get name(&p) << std::endl;
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SFINAE
(ukazka)

= kdyz se nam néco nepodari odvodit,

v

struct Person {

std::string name;
}; jsou stejné obecné

takze by mély byt ambiguous, ale...

Oba templaty get_name

template<class T>
auto get name(const T& t) -> const decltype(t.name)& {
return t.name; Podaii se nam
} odvodit, kdyz
predame Person& (p)

template<class T>
auto get name(const T* t) -> const decltype(t->name)& {

return t->name; Podak se nim

odvodit, kdyz
predame Person™ (&p)

}

int main() {
Person p;
p.name = "John";
std::cout << get name(p) << std::endl;
std::cout << get name(&p) << std::endl;
return 0;

V obou pripadech se nam

podafi odvodit jen jeden
- je to jednoznacné




SFINAE
(ukazka)

SUBSTITUTION
FAILURE
IS
NOT
AN
ERROR

= kdyz se nam néco nepodari odvoc
zkusime dalsi overload (u funkci) ne¥
specializaci (u trid)

struct Person {

std::string name;
}; jsou stejné obecné

takze by mély byt ambiguous, ale...

Oba templaty get_name

template<class T>

auto get name(const T& t) -> const decltype(t.name)& {

return t.name; PodaFi se ndm

} odvodit, kdy?
predame Person& (p)

t) -> const decltype(t->name)& {

Podari se nam
odvodit, kdyz

. . .
e A ] predame Person* (&p)

Person p;

p.name = "John";

std::cout << get name(p) << std::endl;
std::cout << get name(&p) << std::endl;
return 0;

V obou pripadech se nam

podari odvodit jen jeden
- je to jednoznacné




Novy C++ koncept: concepts

struct Person { std::string name; };

template<class T>
concept HasName = requires(T t) { t.name; };

template<class T>

const std::string& get name(const T& t) requires
return t.name;

}

template<class T>

const std::string& get name(const T* t) requires
return t->name;

}

Person p;

p.name = "John";

std::cout << get name(p) << std::endl;
std::cout << get name(&p) << std::endl;

Koncept

= named requirement

HasName<T> {

HasName<T> {




Novy C++ koncept: concepts

struct Person { std::string name; };

Koncept

template<class T> = named requirement
concept HasName = requires(T t) { t.name; };:

Pro kazdy objekt t typu T musi jit
template<class T> napsat ,t.name”
const std::string& get name(const T& t) requires HasName<T> {
return t.name;
}
template<class T>
const std::string& get name(const T* t) requires HasName<T> {
return t->name;

}

Person p;

p.name = "John";

std::cout << get name(p) << std::endl;
std::cout << get name(&p) << std::endl;
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Novy C++ koncept: concepts

struct Person { std::string name; };

Koncept

template<class T> = named requirement
concept HasName = requires(T t) { t.name; };:

Pro kazdy objekt t typu T musi jit
template<class T> napsat ,t.name”
const std::string& get name(const T& t) requires HasName<T> {

return t.name; v W
} Funkce vyzadujici

koncept

template<class T>
const std::string& get name(const T* t) requires HasName<T> {
return t->name;

}
Jednodussi a Citelnéjsi nez
ekvivalentni SFINAE,
Person p; produkuje kratsi a srozumitelné;si
p.name = "John"; errory

std::cout << get name(p) << std::endl;
std::cout << get name(&p) << std::endl;




Novy C++ koncept: concepts

struct Person { std::string name; };

template<class T»>
concept HasName = requires(T t) { t.name; };

Concepty mlzZeme psat
primo jako ,nadtypy“
typovych parametrd

template<HasName T>

const std::string& get name(const T& t) {
return t.name;

}

template<HasName T>

const std::string& get name(const T* t) {
return t->name;

}

Person p;

p.name = "John";

std::cout << get name(p) << std::endl;
std::cout << get name(&p) << std::endl;




Concepts library

#include <concepts>

#include <concepts>
#include <iostream>

Koncept na auto

parametru

void print(std::integral auto 1)

{
}

std::cout << "Integral: " << i << '\n';

void print(auto x)

{
}

std::cout << "Non-integral: " << x << '\n';



https://en.cppreference.com/w/cpp/concepts/integral
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