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HedpopManbpHEE BOCIOMUHAHHSA IPO IOTOKH 1

» [Mpoueccol (nporpammei)
o "“HeCKOJIbKO MPOrpaMm 3anyLeHbl O4HOBPEMEHHO
@ HE3aBUCNMbIE aapeCHble MPOCTPAHCTEA

» [Motoku (dyHkuMn B nporpamme)

o "HecKoJsIbkO (bYHKLMIA BHYTPY OAHOW MPOrpamMMbl 3anyLyeHbl
OLHOBPEMEHHO B pa3HbiX MOTOKax'

o obwee agpecHoe NpocTpaHcTBO (MOryT MMETb JOCTYN K 0Bwum
nepeMeHHbIM )
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HapaﬂneﬂbHoe CJIOXeHne BEKTOPOB

typedef vector<int> ivec;
void sum_vec(const ivec& vl, 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, vi.size() / 2,
cref(vl), cref(v2), ref(res));

thread t2(sum_vec, vl.size() / 2, vil.size(),
cref(vl), cref(v2), ref(res));
tl.join(); t2.join();
}

parallel_sum_vec(vl, v2, res);

» std::cref — const reference
> g++ —std=c++11 vec_sum.cpp -o vs -Ipthread
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HedpopManbpHEEe BOCIOMUHAHHUS NIPO IOTOKH 2

> [lepeknioyeHnem mexay npoueccamm/noTokaMm 3aHMMaeTcst
nnaxuposwumk OC

> [lpn nepekntoyeHnmn ¢ notoka 1 Ha NOTOK 2 Heobxoanmo BCe
perncTpbl, NCNOJIb3yeMbl€ NOTOKOM 1 COXPaHNTb B NaMATb, a BCE
perncTpbl, NCNOJIb3yeMbl€ NOTOKOM 2 BOCCTAQHOBUTb N3 NaMATHU
(nepekntoueHmn e KOHTEKCTA)

> NB:C Toukn 3peHnsi npouecca/noToka nepekatoHeHne NpoNCXo[mnT B
MPOM3BOJbHLITE MOMEHT BpemeHu!

> A eule ObIBaET HECKOILKO NPOLECCOPOB. =)
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[IlpuMep ¢ mpomyIo#l JIEKIWH.

void hello (){
std::cout << "Hello from thread " <<
std::this_thread::get_id() << std::endl;

int main (){
std::vector<std::thread> threads;

for(int 1 = 0; i < 5; ++i){
threads.push_back(std::thread(hello));

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

return 0;
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llpumep ¢ mpomno# mexuumu. Tomkm (Race

conditions).

Moxet Tak:

Hello from thread 140276650997504
Hello from thread 140276667782912
Hello from thread 140276659390208
Hello from thread 140276642604800
Hello from thread 140276676175616

A MOXeT n Tak:

Hello from thread Hello from thread Hello from
thread 139810974787328Hello

from thread 139810983180032Hello from thread
139810966394624

139810991572736

139810958001920
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TFomku (Race conditions). Eme npumeps.

> [pumuTusHbie Tunsl (int, ...) HeaTOMapHbl (aTOMapHbIA —
onepaums He MOXeT bbITb npepsaHa)

> CBA3HbIV CMNCOK: NOTOK 1 BCTAB/SIET 3JIEMEHTHI B CEPEAVHY, NOTOK
2 BbIBOAUT 3NeMeHTbl Ha 3KpaH. KonTekcT nepekntounncs’ ¢ 1 Ha
2, KOrga He BCe yka3aTenu next Obiny NpoCTaBAeHbI.

» Ewe knaccnyecknii npumep

int x = 0;
// Thread 1:
while (!stop) {
X++;
}
// Thread 2:
while (!stop) {
if (x%2 == 0) cout<< x;

O 00 N O d WN -

}

Ha skpaHe moxet bbiTh HeweTHoe Yuchno. lMoyemy?
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Touku (Race conditions). IIpobuema.

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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T'ouku (Race conditions). BuBoOZ.

442
500
477
400
422
487

MpuyuHa:

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 field value and return 1
Thread 2 : write 1 to the field value and return 1
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IIMIIIE!H!!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

struct Counter {
mutex mutex;
int value;

Counter () : value(0) {}

void increment (){
mutex.lock ();
++value;
mutex.unlock ();

» BHyTtpu 6noka std::mutex.lock(); ... std::mutex.unlock(); moxer
HaXO[MTbCS TOJILKO OfMH MOTOK, OCTasbHble DyayT 0Xugathb.

> NB: o151 CMHXpOHW3aLMK OAHOV NepeMeHHO NPUMUTIBHOIO TNA
xBaTuno Obi std::atomic, a BOT Ana NnMHeRHOro cnucka mutex Obl
nogoLuen.

» std::lock guard — RAIl obepTka gns mutex (tuna scoped ptr)
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MHoxecTBeHHOE HacefoBaHNe

MHuoxecTBerHoe HacnegoBaume (multiple inheritance) — BO3MOXHOCTb
HaCNefoBaTb CPA3y HECKOJIBKO KJ1ACCOB.

struct Student {

string name () const { return name_; }
string university() const { return university_; }
private:
string name_, university_;
35
struct FullTimeEmployee {
string name () const { return name_; }
string company () const { return company_; }
private:
string name_, company_;
3

struct BadStudent: Student, FullTimeEmployee {
string name () const { return Student::name(); }

};

[Ba sk3emnasipa name !
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struct Person {
string name () const { return name_; }
string name_;

3

struct IStudent {
virtual string name () const = 0;
virtual string university() const = 0;
virtual ~“IStudent () {}

3

struct IFullTimeEmployee {
virtual string mname () const = 0;
virtual string company() const = 0;
virtual “IFullTimeEmployee () {3}

}s

struct BadStudent: Person, IStudent, IFullTimeEmployee |{
string name () const { return Person::name (); |}
string university() const { return university_; }
string company () const { return company_; }
string university_, company_;

3
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BupTyanbHoe HacnepoBaHume

| ArtWork | | ArtWork | m

virtua irtual

| Lyrics | | Music | | Student | | Employee |

struct Person {};

struct Student : virtual Person {};
struct Employee : virtual Person {};
struct BadStudent : Student, Employee {};
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B JIbHOE HaCnenoBaHUe: KOHCTPYKTO

KTo BbI3bIBaET KOHCTPYKTOP Ha3oBoro knacca?

struct Person {
explicit Person(string const& name)
name_ (name) {}
string name_;

3
struct Student : virtual Person {

explicit Student(string const& name) : Person(name) {}
3
struct Employee : virtual Person {

explicit Employee(string const& name) : Person(mnamg) {}
3

struct BadStudent : Student, Employee {
explicit BadStudent (string const& name)
Person(name), Student(name), Employee (name)

{3}

};

KonctpykTop "geaywkn” Boizosetcs ns BadStudent.
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