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Íåôîðìàëüíûå âîñïîìèíàíèÿ ïðî ïîòîêè 1

I Ïðîöåññû (ïðîãðàììû)

�íåñêîëüêî ïðîãðàìì çàïóùåíû îäíîâðåìåííî�
íåçàâèñèìûå àäðåñíûå ïðîñòðàíñòâà

I Ïîòîêè (ôóíêöèè â ïðîãðàììå)

�íåñêîëüêî ôóíêöèé âíóòðè îäíîé ïðîãðàììû çàïóùåíû
îäíîâðåìåííî â ðàçíûõ ïîòîêàõ�
îáùåå àäðåñíîå ïðîñòðàíñòâî (ìîãóò èìåòü äîñòóï ê îáùèì
ïåðåìåííûì)
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Ïàðàëëåëüíîå ñëîæåíèå âåêòîðîâ

typedef vector <int > ivec;

void sum_vec(const ivec& v1, size_t start , size_t end ,

const ivec& v2, ivec& res){

for(int i = start; i < end; i++) {

res[i] = v1[i] + v2[i];

}

}

void parallel_sum_vec(const ivec& v1 , const ivec& v2 ,

ivec& res) {

thread t1(sum_vec , (size_t)0, v1.size() / 2,

cref(v1), cref(v2), ref(res));

thread t2(sum_vec , v1.size() / 2, v1.size(),

cref(v1), cref(v2), ref(res));

t1.join (); t2.join ();

}

parallel_sum_vec(v1 , v2 , res);

I std::cref � const reference
I g++ �std=c++11 vec_sum.cpp -o vs -lpthread
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Íåôîðìàëüíûå âîñïîìèíàíèÿ ïðî ïîòîêè 2

I Ïåðåêëþ÷åíèåì ìåæäó ïðîöåññàìè/ïîòîêàìè çàíèìàåòñÿ
ïëàíèðîâùèê ÎÑ

I Ïðè ïåðåêëþ÷åíèè ñ ïîòîêà 1 íà ïîòîê 2 íåîáõîäèìî âñå
ðåãèñòðû, èñïîëüçóåìûå ïîòîêîì 1 ñîõðàíèòü â ïàìÿòü, à âñå
ðåãèñòðû, èñïîëüçóåìûå ïîòîêîì 2 âîññòàíîâèòü èç ïàìÿòè
(ïåðåêëþ÷åíè å êîíòåêñòà)

I NB:Ñ òî÷êè çðåíèÿ ïðîöåññà/ïîòîêà ïåðåêëþ÷åíèå ïðîèñõîäèò â
ïðîèçâîëüíûé ìîìåíò âðåìåíè!

I À åùå áûâàåò íåñêîëüêî ïðîöåññîðîâ. =)
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Ïðèìåð ñ ïðîøëîé ëåêöèè.

void hello (){

std::cout << "Hello from thread " <<

std:: this_thread :: get_id () << std::endl;

}

int main (){

std::vector <std::thread > threads;

for(int i = 0; i < 5; ++i){

threads.push_back(std:: thread(hello ));

}

for(auto& thread : threads ){

thread.join ();

}

return 0;

}
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Ïðèìåð ñ ïðîøëîé ëåêöèè. Ãîíêè (Race

conditions).

Ìîæåò òàê:

Hello from thread 140276650997504

Hello from thread 140276667782912

Hello from thread 140276659390208

Hello from thread 140276642604800

Hello from thread 140276676175616

À ìîæåò è òàê:

Hello from thread Hello from thread Hello from

thread 139810974787328 Hello

from thread 139810983180032 Hello from thread

139810966394624

139810991572736

139810958001920
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Ãîíêè (Race conditions). Åùå ïðèìåðû.

I Ïðèìèòèâíûå òèïû (int, ...) íåàòîìàðíû (àòîìàðíûé �
îïåðàöèÿ íå ìîæåò áûòü ïðåðâàíà)

I Ñâÿçíûé ñïèñîê: ïîòîê 1 âñòàâëÿåò ýëåìåíòû â ñåðåäèíó, ïîòîê
2 âûâîäèò ýëåìåíòû íà ýêðàí. �Êîíòåêñò ïåðåêëþ÷èëñÿ� ñ 1 íà
2, êîãäà íå âñå óêàçàòåëè next áûëè ïðîñòàâëåíû.

I Åùå êëàññè÷åñêèé ïðèìåð

1 int x = 0;

2 // Thread 1:

3 while (!stop) {

4 x++;

5 }

6 // Thread 2:

7 while (!stop) {

8 if (x%2 == 0) cout << x;

9 }

Íà ýêðàíå ìîæåò áûòü íå÷åòíîå ÷èñëî. Ïî÷åìó?
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Ãîíêè (Race conditions). Ïðîáëåìà.

struct Counter {

int value;

Counter () : value (0){}

void increment (){

++value;

}

};

Counter counter;

vector <thread > threads;

for(int i = 0; i < 5; ++i){

threads.push_back(thread ([& counter ](){

for(int i = 0; i < 100; ++i){

counter.increment ();

}

}));

}

for(auto& thread : threads ){ thread.join ();}

cout << counter.value << endl;
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Ãîíêè (Race conditions). Âûâîä.

442

500

477

400

422

487

Ïðè÷èíà:
Thread 1 : read the value, get 0, add 1, so value = 1
Thread 2 : read the value, get 0, add 1, so value = 1
Thread 1 : write 1 to the �eld value and return 1
Thread 2 : write 1 to the �eld value and return 1
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Ìóòåêñû.

struct Counter {

mutex mutex;

int value;

Counter () : value (0) {}

void increment (){

mutex.lock ();

++value;

mutex.unlock ();

}

};

I Âíóòðè áëîêà std::mutex.lock(); ... std::mutex.unlock(); ìîæåò
íàõîäèòüñÿ òîëüêî îäèí ïîòîê, îñòàëüíûå áóäóò îæèäàòü.

I NB: äëÿ ñèíõðîíèçàöèè îäíîé ïåðåìåííîé ïðèìèòèâíîãî òèïà
õâàòèëî áû std::atomic, à âîò äëÿ ëèíåéíîãî ñïèñêà mutex áû
ïîäîøåë.

I std::lock_guard � RAII îáåðòêà äëÿ mutex (òèïà scoped_ptr)
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Ìíîæåñòâåííîå íàñëåäîâàíèå

Ìíîæåñòâåííîå íàñëåäîâàíèå (multiple inheritance) � âîçìîæíîñòü
íàñëåäîâàòü ñðàçó íåñêîëüêî êëàññîâ.

struct Student {

string name() const { return name_; }

string university () const { return university_; }

private:

string name_ , university_;

};

struct FullTimeEmployee {

string name() const { return name_; }

string company () const { return company_; }

private:

string name_ , company_;

};

struct BadStudent: Student , FullTimeEmployee {

string name() const { return Student ::name (); }

};

Äâà ýêçåìïëÿðà name_!
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Èíòåðôåéñû

struct Person {

string name() const { return name_; }

string name_;

};

struct IStudent {

virtual string name() const = 0;

virtual string university () const = 0;

virtual ~IStudent () {}

};

struct IFullTimeEmployee {

virtual string name() const = 0;

virtual string company () const = 0;

virtual ~IFullTimeEmployee () {}

};

struct BadStudent: Person , IStudent , IFullTimeEmployee {

string name() const { return Person ::name (); }

string university () const { return university_; }

string company () const { return company_; }

string university_ , company_;

};

Ëó÷øå íàñëåäîâàòü èíòåðôåéñû, à íå ðåàëèçàöèþ.C++ 12 / 14



Âèðòóàëüíîå íàñëåäîâàíèå

struct Person {};

struct Student : virtual Person {};

struct Employee : virtual Person {};

struct BadStudent : Student , Employee {};
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Âèðòóàëüíîå íàñëåäîâàíèå: êîíñòðóêòîð

Êòî âûçûâàåò êîíñòðóêòîð áàçîâîãî êëàññà?

struct Person {

explicit Person(string const& name)

: name_(name) {}

string name_;

};

struct Student : virtual Person {

explicit Student(string const& name) : Person(name) {}

};

struct Employee : virtual Person {

explicit Employee(string const& name) : Person(name) {}

};

struct BadStudent : Student , Employee {

explicit BadStudent(string const& name)

: Person(name), Student(name), Employee(name)

{}

};

Êîíñòðóêòîð �äåäóøêè� âûçîâåòñÿ èç BadStudent.
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