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Agenda

e Cast

e ,C-style cast”

* static_cast a dynamic_cast
* const_cast

* reinterpret_cast

* Parsovani
* Varianty a visitovani
* std::optional a std::expected
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Pretypovavani

* (C-style)cast a functional_style(cast)
* const_cast<DestType>(arg)
* static_cast<DestType>(arg) (a dynamic_cast<DestType>(arg))

* reinterpret_cast<DestType>(arg) clgis T {
public:
value* find(key) {
double d = 42.; /* dlouhd definice */
int i = (int)d; }
int j = int(d);

const value* find(key) const {
return const cast<const value*>(

Pointer upcastin
// p g const_cast<T*>(this)->find()

Base* p_b = static_cast<Base*>(p_orig); o
J
// Pointer downcasting (with caution!!!)

Derived* p_d = static_cast<Derived*>(p_b);
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| C-Style a functional-style

double d = 42.;
. ) i . ) o int i = (int)d;
* Dedictvi z C, compiler se pokusi vse nasleduijici: int j = int(d);

e

1. const_cast

2. static_cast

3. static_cast + const_cast

4. reinterpret_cast

5. reinterpret_cast + cost_cast

* Neni v kodu jasné, co udela (musime odvodit z cilového typu a z typu
promenne)
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static cast

* static_cast<DestType>(arg)
* Compile-time typova konverze

* Pro hodnoty

e Zkusi najit cestu konverzi z argumentu
do DestType

» Konstruktory a operator Type()
* Na pointerech/referencich
/Z Derived* na Base* (upcast)

A Z Base* na Derived* (downcast)
 Musime si byt jisti, Ze arg je Derived
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dynamic_cast

* Funguje jen na polymorfnich tridach (= maji virtualni metodu)
* Pouzijeme, pokud si nejsme jisti,

Jaka' konkrétni derived tfida to je unique_ptr<Base> p = make_unique<Derived>();

L Stara se o bezpeénost // succeeds
Derived* d = static_cast<Derived*>(p.get());

* Selhani na pointeru
* static_cast<Derived*>(arg)
* Vlysledek je nullptr

// fails, "d2 == nullptr-
Derived2* d2 = static_cast<Derived2*>(p.get());

// succeeds

* Selhani na referenci Derived& d3 = static _cast<Derived&> (*p);
* static_cast<Derived&>(arg)
e« \Whodi wWiimk d::bad // fails, throws " std::bad cast’
yhodivyjimku std::bad_cast Derived2& d4 = static_cast<Derived2&> (*p);

NPRGO041 Programovani v C++ - cviceni Jifi Klepl 6



const_cast

* MUZeme pouzit na pfidani const k typu
1. MlzZeme pouzit na odebrani const od typu
» Zjednodusuje implementaci const a non-const verzi metod kontejneru

» Pfidanim const mlZeme néco chranit | class T
public:

pred omylnym zapisem value* find(key) {

. , + dllouhd definice *
e 4 U odebirdni const stale nesmime } /* dlouha definice */

menit tu hodnotu
const value* find(key) const {

return const cast<const value*>(
const _cast<T*>(this)->find()

);
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Jednoduché parsovani vyrazu

1. Seradime operatory podle priority (zde od téch nejmin prioritnich):
.+, -
. */7,%
lll. Cteni hodnoty a uzavorkovavani

2. Z operatoru udélame funkce (nebo metody parseru)
|. EXxpression::pointer parse_add_expression(std::istream& in)
ll. Expression::pointer parse_mul_expression(std::istream& in)
lll. Expression::pointer parse_value_expression(std::istream& in)
3. Projednotlivé typy vyrazul si pfipravime polymorfni tfidy
(a pomocné make_<typ> funkce at nemusime resit pointery)

(pokracovani na dalsSim slajdu)
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Ukazka funkce pro parse_add _expression

Expression: p01nter parse_add(std::istream &in) {

auto 1hs parse_mul expre551on(1n),
while (1n >> std::ws && (in.peek() = " || in.peek() == '-")) {
char oE (char)in.get();
auto rhs = parse_mu expre551on(1n),
if (Oﬁ == ") {
= ake add expre551on(std::moveilhsg

)5
s

std: :move(rhs
} else {

lhs

make sub expression(std::move(lhs
std: :move(rhs

) }

return lhs;
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Ukazka funkce pro parse_add_expression

Expression:

Pl p01nter parse_add(std:: %stream &in) {;;;Ez:/’,,,,,

( Pokusime se precist prvni operand

1

auto 1 parse _mul expression(in);
while (1n >> std::ws && (in.peek() = " || in.peek() ==
char oE (char)in.get();
auto rhs parse mu expre551on(1n),
if (Oﬁ == ") {
= ake add_expression(std: :move(lhs
} else { std: :move(rhs 5;
else
lhs "= make sub_expression(std::move(lhs
} std: :move(rhs 5;

}

return lhs;

=) A

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl



Ukazka funkce pro parse_add_expression

Expression: p01nter parse_add(std: 1stream &in) {;;;Efifszz"
auto 1hs parse_mul expre551on(1n );
while (1n >> std :ws &&% (in.peek() = || in.peek() == "-")) {
& %g ?ﬁs Bg?gelmu eé&%re551on(1n)
au
if (op == '+') { ’ ﬁéimebﬂéznakya podivame se,
ths - make_add_expression(std: :move(lhs jestli nasleduje operator + nebo -
} else { std: :move(rhs 3;
else
lhs "= make sub_expression(std::move(lhs
) std: :move(rhs 5;

}

return lhs;

( Pokusime se precist prvni operand J

J
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Ukazka funkce pro parse_add_expression

( Pokusime se precist prvni operand J

Expression: p01nter parse_add(std: 1stream &in) {;;;Efifszz"
auto 1hs parse_mul expre551on(1n );

while (1n >> std::ws && (in.peek() = || in.peek() == "-")) {
char Oﬁs (char)in.get();

auto r parse mu expre551on(1n),
if (op == Y 1 PreskoCime bilé znaky a podivame se, J
ths - ake add_expression(std: :move(lhs jestli nasleduje operator + nebo -
std..movegrhsgj;
} else { .
lhs "= make sub_expression(std::move(lhs
std: :move(rhs 5;
}
}
return lhs; Updatujeme Lhs a pokracujeme J
A

Vysledny expression }
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Ukazka pro parse_numeric

Pomocna funkce na parsovani Cisel }

std::ﬁtring parse_numeric(std::istream& in) {
char c;
std::sfring numeric;

iﬂ'i> ?td::w%% ) 1
while (in.get({c
if (is%numerlc_char(c))
) numeric.push _back{(c);
else
in.unget(); // rollback the character

}

if (numeric.empty(

throw std::run%%me_error("expected a number");

return numeric;
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Ukazka pro parse_

numeric

std: string parse_numeric(std:
char c;
std: sfrlng numeric;

in >> std::ws
while (in. et( )) o
if (1s numeric char(c))

numeric.push _back{(c);

else

in.unget(); // rollback the character

}

:istream& in) {

Vratime se o znak zpét

Nacteme znak a podivame se, jestli je
numeric (napf. isdigit nebo ')

1

>

if (numeric.empty %
throw std: run 1me

_error("expected a number"),

return numeric;

\{ Nepodarilo se nacist nic

>

[ —

Véc, co mlUzeme zparsovat na ¢islo
I muUzZeme na tom délat dalsi kontroly
napf. Zze se neopakuji tecky
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Zakladni veci na funkcionalni
programovaniv C++



std:variant a std::visit

* Type-safe union

* Nahrada polymorfismu
+ Dovoluje nesouvisejici typy

- Musime vyjmenovat vSechny varianty

(zatimco u dyn. polymorfismu staci aby
splhovaly néjaky interface a nemusime o nich
veédeét nic vic)

* Pro nase expressions se hodi napr. na
reprezentaci Value

 std::visit pusti visitora na hodnotu
ulozenou v std::variant

https://en.cppreference.com/w/cpp/utility/variant

NPRGO041 Programovani v C++ - cviCeni Jifi Klepl

uisitorje functor ]

struct visitor { £

void operator()(int i) const {
cout << "int: " << i << endl;

}

void operator()(auto a) const {
cout << "generic: " << a << endl;

}

void operator()(float f) const {
cout << "float: " << f << endl;

Reprezentuje
razné funkce

}
¥ [

|

int main() {
using item type =
variant<int, const char*, float>;
vector<item type> items{5, "hi", .5f};

for (auto&& item : items)
visit(visitor(), item);
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https://godbolt.org/z/G3jqKPrrd
https://en.cppreference.com/w/cpp/utility/variant

Visitor s vice argumenty

using item_type = variant<int, double>;
struct adder {
item_type operator()(auto a, auto b) const {
return a + b;

}
¥
int main() {
vector<item type> items{.4, 42, 9.6, 1, 2};

item_type sum = 0;

while (!items.empty()) {
sum = visit(adder(), sum, items.back());
items.pop back();

visit([](auto val) {
cout << "sum 1is

}, sum);

<< val << endl;

Output:

sum
sum
sum
sum
sum

is
is
is
is
is

12.6
54.6
55
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std::optional<T>

e Uzitecny pro typy, které nemaiji ekvivalent null hodnoty

* std::optional<T> opt drzi hodnotu *opt (taky opt.value()), a nebo std::nullopt
* Podle if(opt.has_value()) nebo if(opt)

std::optional<int> may fail() {
if (failure
return {}; // std::nullopt

// success
return 42;

https://en.cppreference.com/w/cpp/utility/optional
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https://en.cppreference.com/w/cpp/utility/optional

std::optional<T>

e Uzitecny pro typy, které nemaiji ekvivalent null hodnoty

* std::optional<T> opt drzi hodnotu *opt (taky opt.value()), a nebo std::nullopt
* Podle if(opt.has_value()) nebo if(opt)

e root(int i) {

are_
{;:’E(i);

std: :optional<int> squ
if (i < 9) return
else return std::sq

void grocess_arguments() { . J _ . . . .
std::optional<int> parallel jobs = ...; std:;gp%;onal<%nt>t1nvegie(1nt i) {
if (1 == return {};
run_threads(parallel jobs.value or(1l)) y else return 1 / 1i;

std::optional(42)
.and_then(square_root)
.and_then(inverse);

https://en.cppreference.com/w/cpp/utility/optional
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std:.expected<Value, Error>

* Skoro to sameé jako std::optional<Value>
* Ale misto std::nullopt mame std::unexpected<Error>

enum class parse_error

invalid input,
overflow

5
auto parse_number(std::string view& str) -> std::expected<double, parse_error>

cgnst char* begin = str.data();
char*
double Pefval std::strtod(begin, &end);

if be% == end . o
urn std unexpected( arse_error::invalid input);
else if (std: 151nf(retva1)
return std: :unexpected(parse_error::overflow);

str.remove prefix(end - begin);
return retval;

https://en.cppreference.com/w/cpp/utility/expected
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