PPR

4c Programovaci jazyky s podporou vlaken — C++ 0x

C++ Ox aka C++11

e Jako jin€ jazyky, napt. Free/Object Pascal, se C++ ve
standardu ++0x dockal podpory vlaken
e Vyhodou je, Ze standardni knihovna je platformé
nezavisla na urovni zdrojového kodu

e Zakladnim kamenem je tfida std::thread

#include <thread>
#include <iostream>

void my thread func() {

}

std::cout<<"hello"<<std: :endl;

void write sum(int x,int y) {

std::cout<<x<<" + '"<<y<<" ="
<< (xty)<<std::endl;

int main() {

std::thread tl (my thread func);

std::thread t2(write sum,123,456);

tl.join ()
t2.join () ;

e Ttida bere funkci, 1 napt. pretizeny operator () objektu,
jako prvni argument
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o A pak nasleduji dalsi argumenty

o Argumenty se kopiruji do interniho ulozisté threadu
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e Je-li cilem spustit jinou funkci nez funkcni operator ()
o preda se pointer na funkci
o pointer, ktery se pouzije jako hodnota this
o a ptipadné argumenty

#include <thread>
#include <iostream>

class CSayHello {
public:
void greeting(std::string const& message) const {
std: :cout<<message<<std::endl;
}
I

int main () {
CSayHello x;

std::thread t(&CSayHello::greeting, &x, "goodbye") ;
t.join();

o pochopitelné se musi zajistit, Ze objekt prezije
vladkno, napft. Ize takto:

int main() {

std: :shared ptr<CSayHello> p(new CSayHello);

std::thread t(&CSayHello::greeting, p, "goodbye") ;
t.join();
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e Je-li cilem piedat referenci na existujici objekt
o Tj. chceme-li zavolat () operator pfimo na
konkrétnim objektu, ne na jeho kopii

o A chceme-li ¢itelny kod

#include <thread>
#include <iostream>
#include <functional>

class CPrintThis {
public:
void operator () () const {
std::cout<<"this="<<this<<std
}
I

int main () {
CPrintThis x;
x ()7
std::thread t(std::ref(x));
t.join();

:tendl;

o std::ref se da pouzit 1 pro argumenty
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e Synchronizace

o std:mutex
= ma lock, try lock a unlock
" neni rekurzivni

o std::recursive _mutex

o timed mutex a recursive timed mutex umoZnuji u

trylock specifikovat dobu ¢ekani

= try lock foratry lock until

o dulezita je Sablona std::lock guard
= zajisti, ze dany blok kodu bude hlidan
mutexem
= a 7e bude kriticka sekce opusténa vzdy, kdyz
vykonavany kod opusti dany blok kodu
e ato vCetné zpracovani vyjimek
e =>nemusi se tedy na konec try a do catch
davat unlock

std::mutex m;
unsigned counter=0;

unsigned increment () {
std::lock guard<std::mutex> lk(m);
return ++counter;

}

unsigned query () {
std::lock guard<std::mutex> lk(m);
return counter;
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e Sablona std::unique lock
o Umoznuje vytvorit zamek, ktery se zamkne, az mu
fekneme
#include <mutex>

#include <thread>
#include <chrono>

struct Box {
explicit Box(int num) : num things{num} { }

int num things;
std: :mutex m;

};

void transfer (Box &from, Box &to, int num) {
// don't actually take the locks yet
std::unique lock<std::mutex> lockl (from.m,
std::defer lock);
std::unique lock<std::mutex> lock2(to.m,
std::defer lock);

// lock both unique locks without deadlock
std::lock(lockl, 1lock2);

from.num_things -= num;
to.num things += num;

lockl.unlock () ;
lock2.unlock () ;

int main () {
Box accl (100);
Box acc2 (50);
std::thread tl (transfer, std::ref( )
std::ref (acc2), 10);
( )
( )

std::thread t2 (transfer, std::ref (acc?),
std::ref (accl), 5);
tl.join (),
t2.jo0in ()
}
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e Podminkové proménné
o Condition_ variable
o notify/All a wait/for/until
o wait bere jako parametr zdmek
= zamek musi byt zamceny v dob¢€ volani wait

std::condition variable cv;
std::mutex cv_m;

int 1 = 0;
void wailts () {
std::unique lock<std::mutex> lk(cv_m);
std::cerr << "Waiting... \n";
cv.wait (lk, [] () {return i == 1;1});
std::cerr << "...finished waiting. i == 1\n";
}
void signals () {

std::this thread::sleep for(std::chrono::seconds(1l));
std::cerr << "Notifying...\n";
cv.notify all();

std::this thread::sleep for(std::chrono::seconds(1l));
i =1;
std::cerr << "Notifying again...\n";
cv.notify all();

e Atomické operace a inicializace
o call once zavola funkci jenom jednou, 1 kdyby byla
volana z vice vlaken
o viz Sablony std::atomic*

e Vyhnuti se deadlocku
o std::lock — viz priklad vySe, viz priority vidli¢ek
vecefticich filozofl
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e Asynchronni volani
o std::async vykona kod funkce nezavisle na vlaknu,
ze kter¢ho byla std::async zavolana
" nezarucuje, ze se vykona v jiném vlaknu
o std::future vraci hodnotu std::async vypoctu

#include <future>
#include <iostream>

int calculate the answer to LtUaE();

void do stuff();

int main ()
{
std::future<int>
the answer=std::async(calculate the answer to LtUaE);
do stuff();
std::cout<<"The answer to life, the universe and
everything is "
<<the answer.get ()<<std::endl;
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o Komplikovanéji, ale zato s vétsi kontrolou nad vlakny, je
moZnost pouZziti std::promise
o Napt. pro I/O operace
o Promise je svazan s future
» Jeden thread pomoci set value zapiSe vysledek
= A druhy thread si ho pak vyzvedne
* Promise je v podstaté tlozisté hodnoty, dokud
st Ji nékdo nevyzvedne pies svazanou future
e Producent vlozZi hodnotu do promise
e Konzument si vyzvedne hodnotu z future

typedef int (*calculate) (void);
void funcZpromise (calculate f, promise<int> &p)
{

p.set value(f());

}

int main(int argc, char *argv([]) {
getUserDatal() ;
promise<int> pl, p2;
future<int> fl = pl.get future(),
£f2 = p2.get future();

thread tl (&func2promise, calculateB,
std::ref (pl)),

t2 (&func2promise, calculateC,
std::ref (p2));

c = (calculateA() + fl.get()) * f2.get();
tl.join (),
t2.join () ;

showResult () ;
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e Dalsi ¢teni a ptiklady pievzaty z:
o http://en.cppreference.com/w/cpp/thread
o http://en.cppreference.com/w/cpp/atomic
o http://www justsoftwaresolutions.co.uk/threading/m
ultithreading-in-c++0x-part-1-starting-threads.html
o http://msdn.microsoft.com/en-
us/magazine/hh852594.aspx
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