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Filesystem

* Knihovna pro platformeé nezavislou praci s filesystemem

e Zakladni tridy a funkce (pozor, vétsina haze vyjimky):
e path
* Dekompozice: root, parent direktory, filename (stem + extension)

* Konkatenace pres operator/: full_path = first_part / second_part
» Preklad mezi relative a absolute, vyhazovani useless .. a ., preklad z linuxovych / do \

* (recursive_)directory_iterator
* Dovoluje prochazet soubory (rekurzivné), optional argumenty (napf. symlink follow)

* directory_entry
 Ziskavani metadat o souborech: cesta, typ (reg./dir./fifo/...), prava, velikost, ...

 Vytvareni slozek/symlinka/hardlinkli, mazani, pfejmenovavani, prava, ...

https://en.cppreference.com/w/cpp/filesystem
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Ukazka funkci na praci se slozkami

namespace fs = std::filesystem; // namespace alias
fs::create_directory("example directory"); // mkdir example_directory
fs::create_directories("example/dir"); // mkdir -p example/dir
std::ofstream("somefile.txt") << "Hello, World!";
fs::remove_all("example directory"); // rm -rf example directory
fs::remove("somefile.txt"); // rm somefile.txt




Ukazka prochazeni slozek

namespace fs = std::filesystem;

// Recursive iterator that DOES NOT follow symlinks
for (const auto& entry : fs::recursive directory iterator("./some_dir/")) {
std::cout << entry.path() << std::endl;

¥

using fs::directory options::follow directory symlink; // to shorten the names

// alternatively:
// using dir_opts = fs::directory options; ... dir_opts::follow directory symlink

// Recursive iterator that follows symlinks
for (const auto& entry : fs::recursive directory iterator("./some_dir",
follow directory symlink)) {
std::cout << entry.path() << std::endl;




Ukazka ¢teni metadat

namespace fs = std::filesystem;

// Function to check execute permissions for owner, group, and others
bool has execute permission(const fs::path& path) {
auto perms = fs::status(path).permissions();

return (perms & fs::perms::owner_exec) != fs::perms::none ||
(perms & fs::perms::group exec) != fs::perms::none ||
(perms & fs::perms::others exec) != fs::perms::none;

¥

// Usage within the directory iteration
for (const auto& entry : fs::directory iterator("path/to/directory”)) {
if (entry.is regular_file() && has_execute permission(entry.path())) {
std::cout << entry << ": " << entry.file size() << " bytes\n";
}



https://godbolt.org/z/PfGK84dqf

Ukazka ¢teni metadat

namespace fs = std::filesystem;

// Function to check execute permissions for owner, group, and others
bool has execute permission(const fs::path& path) {
auto perms = fs::status(path).permissions();

return (perms & fs::perms::owner_exec) != fs::perms::none ||
(perms & fs::perms::group _exec) != fs::perms::none ||
(perms & fs::perms::others exec) != fs::perms::none;

Cteni jednotlivych prav jako u bitdl, to samé kombinovani pres |
// Usage within the directory iteration

for (const auto& entry : fs::directory iterator("path/to/directory”)) {
if (entry.is regular_file() && has_execute permission(entry.path())) {

std::cout << entry << ": " << entry.file size() << " bytes\n";

}
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Regular Expressions

* Objekty:
 std::regex — reprezentuje regularni vyraz
* std::smatch — reprezentuje nalezeny vyskyt vyrazu v zadaném stringu

* Pomoci operatoru [] Ize pristoupit k podvyrazu (nulty odpovida celému vyrazu)
* Pomoci .str(index) lze ziskat stringovou reprezentaci podvyrazu (zkratka za [index].str())

 std::regex_iterator — slouzi pro iterovani vice vyskytl vyrazu
* Funkce (detaily podle flagu):

* std::regex_match — zjisti, zda zadany string odpovida vyrazu

 std::regex_search — najde substring odpovidajici vyrazu

 std::regex_replace — provadi nahrazovani

https://en.cppreference.com/w/cpp/regex
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Ukazka prochazeni nalezu regexu

const std::string s = "Quick brown fox.";

// raw string so that we don't have to escape backslashes;

// parentheses are not a part of the regular expression

std::regex words_regex(R"([\w]+)"); // read as: R"delim(<raw string>)delim"
auto words_begin = std::sregex iterator(s.begin(), s.end(), words_regex);
auto words_end = std::sregex_iterator();

std::cout << "Found " << std::distance(words_begin, words end) << " words:
for (std::sregex iterator i = words begin; i != words end; ++1)
{

std: :smatch match = *i;

std::cout << match.str() << (std::next(i) != words end ? ", " : "\n");

}

// Output: Found 3 words: Quick, brown, fox

J
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Ukazka prochazeni nalezu regexu

const std::string s = "Quick brown fox.";
// raw string so that we don't have to escape backslashes; zacateka
// parentheses are not a part of the regular expression
std::regex words_regex(R"([\w]+)"); // read as: R"delim(<raw string>)delim"
auto words_begin = std::sregex iterator(s.begin(), s.end(), words_regex);
auto words_end = std::sregex iterator();

std::cout << "Found " << std::distance(words_begin, words end) << " words:
for (std::sregex iterator i = words begin; i != words end; ++1)
{

std: :smatch match = *i;

std::cout << match.str() << (std::next(i) != words end ? ", " : "\n");

¥

// Output: Found 3 words: Quick, brown, fox

delim je optional soucast
raw stringu — vyznacuje

konec

J
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Format

std::cout <«

std::cout <«
std::cout <«
std::cout <«
std::cout <«

std

std
std
std
std

// implicit argument ordering; // writes "Hello world!"
std::cout << std::format("{} {}'!'", "Hello", "world") << std::endl;

// explicit argument ordering; writes "Hello world!"
std::cout << std::format("{1} {0}!", "world", "Hello") << std::endl;

// type-safe argument access; writes "Hello 42 3.14!"

::format("{} {} {}!", "Hello", 42, 3.14) << std::endl;

// Formatting of a table

: :format ("{:
: :format("{:
: :format ("{:
::format("{:

"33}7,
<10} {:
<10} {:
<10} {:

"Table
<10} {:
<10} {:
<10} {:

name") << std::endl; // center alignment

<1e}", "coll", "col2", "col3") << std::endl;
<1e}", 1, 2, 3) << std::endl;

<1e}", 123456, 1234567, 12345678) << std::endl;

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



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

Chrono

* Knihovna na méreni ¢asu; od C++20 i formaty + timezones + kalendar
» system_clock — méri unixovy cas podle systému
» Systém muze kdykoliv pretocit hodiny, takze neni vhodny pro méreni intervalt
» steady clock — monotonicky ¢as na méreni intervall
* Neni vztazeny k realnému bodu v Case, neni vhodny na ziskavani aktualniho ¢asu
* high_resolution_clock — Cas s nejnizSim dostupnym tikem
* Nemusi byt monotonicky ani se vztahovat k realnému cCasu

* Implementace v roce 2023 (podle cppreference):
* MSVC: alias ke steady_clocku
* libstdc++ (GNU — GCC): alias k system__clocku
* libc++ (llvm — clang): alias ke steady_clocku (pokud to lze), jinak system_clock

https://en.cppreference.com/w/cpp/chrono
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Ukazka mereni casu

namespace { int local function(int i = 9) {
for (; 1 < 500'000; ++1i) {
i+=1 % 3;

}

return 1i;

¥

// int main():

auto start = std::chrono::high resolution clock::now(); // Start the timer
int number = local function(®); // Code to be benchmarked

auto stop = std::chrono::high resolution clock::now(); // Stop the timer

auto duration = std::chrono::duration cast<std::chrono::microseconds>(stop - start);
std::cout << "Time taken to compute the number: " << duration << std::endl;

return number & 1; // so that the compiler doesn't throw away the computation
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Random ukazka

std::random_device rd{}; :;
std::mt19937 gen{rd()}; 1
// define normal distribution with mean=5.0 and stddev=2.0 2*
std::normal distribution d{5.0, 2.0}; 9 Hx%
3 %k %k %k %k k
// draw a sample from the distribution and round it to an integer [ FH
auto random_int = [&d, &gen]{ return std::round(d(gen)); }; § kR ok
6 3k 3k 3k 5k 3k %k %k 3k
std::map<int, int> hist{}; // define a histogram 2 ® kK
for (int n = 0; n != 10000; ++n) g ***
++hist[random_int()]; // increment a bin of the histogram g *
for (auto [x, y] : hist) // print the histogram 12
std::cout << std::setw(2) << x << " " << std::string(y / 200, '*') << '\n'; 1

https://en.cppreference.com/w/cpp/numeric/random/normal distribution
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Kontrola linkl v markdown dokumentaci

e Zadani na https://gitlab.mff.cuni.cz/teaching/nprg041/klepl/web/-

/tree/master/data/sources/doc
* Konkrétni ukoly: https://gitlab.mff.cuni.cz/teaching/nprg041/klepl/web/-
/blob/master/data/sources/doc/link checker.md

* Cela dokumentace (soucast zadani — je to dokumentace k

neexistujicimu projektu) i se zdrojovym kédem link- checkeru by mela

byt v labs/doc
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