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MepLeyopevo MNapouaioong

* [epypadn:
— Shared Pointers
— Nnuota
— ATIOKAELOTIKT TIPpOCBacn o€ TTopoug (Mutexes)

— Move assignment

* TeAevtaio evnuepwon: Aek 2017
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MNpoxwpnuéva OEpata

Shared Pointers

YAOTIOLOUV TN AELTOUPYLKOTNTA EVOG pointer TTou KPATA

reference counting kot autOpaTA OLOypPADEL TOV EQUTO TOU
oTav:

* MnoevioTouV oL avadOPES GE AUTOV
* Pnta olaypadel

E€ apxnc kataokeun shared pointer

shared ptr<MyClass> p = make shared<MyClass>() ;
shared ptr<MyClass> p i =
shared ptr< MyClass >(new MyClass [100]);

\

“Copy” constructor amo Kavoviko pointer
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Shared Pointers

* Otshared pointers douAgvouv OTIWG oL avaPopEG oTN
Java

— Movo Tou avTi N dlaypadr] Toug va TV avoAapBAavel KATIOLoG
garbage collector, €dw 10 KABE CTIYULOTUTIO AUECWG
OLOYPADEL TN VTN TOU AV UNOEVIOTOUV Ol avaPOopES OE AUTO

(*)
— Ag xpelalovtal delete

* Elval o apyol otn xpr)on o€ OYEOT UE TOUG
ouupaTikoug pointers

(*) AvédAoya pe tov allocator ou ypnotpoToleitat. 2Tnv ouoia, UTTIOPOUE VO
UAOTIO{COUE OAOKATPO gC CUOTN A OTIO THOW HOVOL PO, ..
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Shared Pointers - MNopadetypo

#include <memory>
#include <iostream>
#include <string>
using namespace std;

shared ptr<string> CreatePointer ()
{

return make shared<string>("foo");

void main ()

{
shared ptr<string> p s = CreatePointer();

cout << *p s << '\n';
cout << "ref. count: " << p_s.use count() << '\n'; // tundve. ref. count: 1

shared ptr<string> p2 = p s;
cout << "ref. count: " << p s.use count() << '\n'; // tundve. ref. count: 2

getchar() ;
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Lvalues kot Rvalues

* XPNoLUoG OVVOECHUOC:

http://www.cprogramming.com/c++11/rvalue-references-and-move-
semantics-in-c++11.html

* Mua Lvalue givat pio un mpoowpivn HeTaANTr otnv omoia
avaBETouuEe Eva TpoowpLvo atmoteAecpua, To Rvalue

* Tn oevbuvon puag Lvalue pmopoupe va tn dlafdcovpe Kat
VOl TN XPNOLLOTIONOOUUE, eVW pLag Rvalue yavetal

* MmopoUpue va To OKEPTOUE WG TO APLOTEPO KoL OEELO
TEAECTEO HLOG EElOWONG:

a=>b

a: Lvalue, b: Rvalue


http://www.cprogramming.com/c++11/rvalue-references-and-move-semantics-in-c++11.html
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Rvalues ko AvoBeaelc

* oAU ouyvd, katd Tig avabeoelg, Tta Rvalues ivaul
avaPOPESG OE TIPOCWPLVA AVTIKELEV

— Tl AVTIKELPEVO QUTA YAVOVTOL LETA TNV «KATAVAAWOCT]» TOUG

string getName () {

return "Alex";

} \ Emorpocbr'] T[pOGwprOl’)

avTilKkeleEvou: Rvalue reference

string name = getName () ;

Avtiypadn avrtikelpEvou (edw pe ctor)
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Rvalue References

* Kavovika o€ umopoupe va avaBEcoupe tpoowpLva
dedOPEVA O€E Pl avadopd

* string & name = getName(); // ZdaApa!

o 21n C++ 11, opieTal £vag vEOG TUTIOC avadopag, 1
Rvalue reference Ttou pag ETILITPETIEL VA TO KAVOUE

* string && name = getName();

* Mag BonBael va mpooodlopioupe pnTa (KLpLwG o€
oplopata cuvapTroewV) OTL Eva OeSOUEVO Elval
TIPOCWPLVO
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Move Assignment Kat Construction

Kotd v avtiypadr] HEYAAWY OVTIKELLEVWY OTIOU
amaLlteltol deep copy, o copy constructor kot copy
assignment operator TipeTEL va:

— A€OPEVGOUV PVIUN

— Na avtiypdouv dedopeva

— No amodeopevoouy AL pvrjun (copy assignment)
Av yvwpiloupe 0TL N Rvalue gival mpoowplvr), pmopoupe
ATIAG VAl NG «KAEPOUUE» TOUG TIOPOUG KAl VO
YAUTWOOUE OECEVUCT) UVIUNG KOL OVTLY padT)
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Move Assighments kot Constructors

* EmunpooBeta pe tov Copy assignment operator kot Copy
constructor, ummopouU e va xoupe Kat Move ekOO0ELG
TOUG

* MMaipvouv ta 6edopEva aTtd TO OPLOPA AVTL VA T
avILypadpouv

* HemAoyn e€aptdTol amo to av 1o Oplopa eivat Rvalue
reference 1} Oyt
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Napaodetypa Yhomoinong Copy Assignment

class ArrayWrapper
{
private:
int * p vals;
int _size;
public:
// copy constructor
ArrayWrapper (const ArrayWrapperé& other)

Agopeuon PvHpNG

: p vals( new int[ other. size ] )

, _size( other. size )/— Avtlypadn dedopevwy
{

for (int i = 0; 1 < _size; ++i )
{
_p vals[ i ] = other. p vals[ i ];
}
}
~ArrayWrapper ()
{
if (_p_vals)
delete [] _p vals;
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MNapadetypa Yhomoinong Move Assignment

class ArrayWrapper 2UVUTTAPXEL LLE TOV Copy

{ constructor kat eTAEYETAL OTAV

private: T0 OpLopA VoL TTIPOCWPLVA
int * p vals; UETaBAnTﬁ

int _size;
public:

// move constructor
ArrayWrapper (ArrayWrapperé&é other)

: p vals( other. p vals )
, _size( other. size )

KA£BeL Tov pointer Tou oplopatog

other. p vals = NULL;

other. size = 0; - y
} - O pnbeviopog tou Pointer tou
~ArrayWrapper () oplopatog pog npodpuAdooel amo
{ / gobalpévn Staypadn Tou oTo

if (_p_vals) avtikeipevo other

delete [] p vals;
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Move Assignment Operator

* Avtiva aviypadel to 0€€l HEAOG 0N HeTaBANT avaBeong,
«KAEBe» Toug TOpoug attd 1o Oe&i uéNOG

AnAwon MOVE assignment

struct A {

string s;
A() : s("test") { }
A& operator=(A&& other) {

s = move (other.s) ;

return *this;
PntA kAnon tou MOVE operator,

} oV UTIAPXEL
} AvayKooTLKr petatpor (cast) oe
’ Rvalue reference
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Move Assignment Operator

struct A {
string s;
A() : s("test") { }
A& operator=(A&& other) {
s = move (other.s) ;

return *this;

}
};
void main() { ErttAoyry tou MOVE = operator amnoé tov
A £ compiler. To A() eivat mpoowpLvo avtikeipevo.
A qg; - -
g Ertthoyr) tou COPY = operator amo tov
£ =y compiler. To g €xeL AOyo va cuvexioeL va
£ =g; } UTTAPXEL.
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—|Ih\:—r”:_

NnApoto (Threads)

O

e To VAHOTO ATTOTEAOVV Lot EUKOAN Kot YPriyopn popdr)

EKTEAEON G KWOLKO TIUPAAANAQ, LECO oTNV (dLla TN
Oladlkaoia NG ebapOYNS

— ZEKLVAVE ypriyopa

— XPNOLUOTIOLOUV TNV KOLVT) TIEPLOXT) KVIUNG TNG OLEPYACLAG TIOU

TPEXELN EapHOYN

— Mapeyouv EUKOAOUG UNXAVLIOMOUG EAEYXOU KL CUYXPOVLOOU

Aepyoaoia
(process)

Nrjpota
(threads)

—_—

I

onodXoi1no|
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NAporto otn C++ (C++11)

* YAomolouvtal pe tnv kKAaon thread (header: <thread>)

* ‘Eva thread uTtox peWTIKA TO APYLKOTIOLOUME HE ML
ouVAPTINOT TNV oTtoia Oa EKTEAEDEL

— H ouvaptnon avutn kaBopilel tn «{wn» Tou thread

— 'Otav TEAELWOEL, «KAE(VEL TO thread
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Anpovpyio Nnpatwyv otn C++ (C++11)

void Foo(int a) {
long b = a;
for (int 1 = 0; 1 < 100; i++)

cout << (b*=a);
} Kataokevaotrg

Ovopa ocuvaptnong rou Ba TpEtel
void main () { /
std: :thread th = std::thread(Foo, 2);

}
Oplopota Tng cuvaptnong

Tiou Oa tpetel
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Anpovpyio Nnpatwv otn C++ - TpoToc 2

void Foo(int a) {
long b = a;

for (int 1 = 0;

cout << (b*=a);

void main () {

i < 100; i++)

MpoKaBOPLOPEVOG KATAOKEVOOTHG

“Move” assignment:

thread th;
th = thread (Foo,

2) ;

OKUPWVETOL LETA TNV avaBeon

To mpoowpLvo avtikeipevo (6e€La tou =),

Omnotwadnmote AAANn avabeon &€ Oa eixe
vonua. Atadopetikd tL Oa mapilotave to
TIPOCWPLVO AVTIKELPEVO TUTOU thread??!
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Nrjpota — H pgbodog join

* Eidape mwg va Eekvape vripata. Mwg ta cuyypoviCoupue
OHW;
— [pETEL VAL EYOUV EVOL GUYKEKPLILEVO OTLELO GUVAVTNOTG, OTIOU

1| ouVAPTNON TIov EeKLVAEL Eva thread, teplével To (Ta)
thread(s) va oA okANPWOoEL TN OOUAELL TOU

* AuTOG elvat 0 poAog NG neBodou join
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Nrjpota — H pgbodog join

void EstimatePI (double * res, long iterations)

void main() {

double result[2];

=eKwvape eva thread va tpgéel tnv EstimatePl

thread t = thread(EstimatePI,

EstimatePI (result + 1,
\

1000) ;

result, 1000) ;

t.join();

TpExoupue tnVv EstimatePl oto
urtdpyov thread

double final = (result[0] + result[l]) / 2.0;

} Aev E€pou e TL Ba TeppaTiosl TPWTO. ML AUTO TIPETEL VoL BAAOUE

g€va onueio ouvavinong edw mPLV XPNOLLOTIOL)OOULIE T
QOTEAECHATA KAl ATtO TOUG 2 UTTOAOYLOHOUC
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Edappoyr): ZTaTIOTIKOC UTIOAOYLOHOC TOU Tt

* 'Evag TpOTIog vol UTTIOAOYIGOUE TNV TLUT) TOU TT EVOL [AE
 peBodo tou dart throwing:

— Maipvoupe Tuyaia Kol opoLopopda OELYUATH OE EVAL
TETPAYWVO TIAEUPAG 1

— H kaTtopeTpnon 0owv MEPTOUV HESA OTNV aKTIvVA (1) TOU
KUKAOU oG OLVEL TO ¥4 TOU OAOKATPWHATOG TOV EpBadou A Kal
ETIOUEVWG TOU TT = 4A/r?

A = hit / total

BA. Zxyetiko Mapadeyua Kwodika
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Nrjpota ko MéBodol

* Mmopw va KaAECoW HLa LEB0OO WG KAAOUHEVT
ouvaptnon evog thread;

— Kavovikd oy, ekTog Kot av 1) [1eB0d0g ival oTATIKN

* HyAwooa Opwe (C++11), HOG ETITPETIEL VO OOUME ML
UEO0OO EVOC UTIAPKTOU OTLYMLIOTUTIOU WG CUVAPTNON HE
TN ocuvaptnon petatpotg bind
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Mé&Bodol w¢ EAeBepec ZuvapTOELS

#include <iostream>
#include <functional>
struct int holder {

int value;

Avtikeipevo — nepifAnua
(wrapper) yla cuvapTnOoELC.

}i Otdnmote pmopel KAmola oTyun
va KANOel, unopetl va petatparnet
O€ QUTOV ToV TUTIO.

int triple() { return value*3;}

int main () {

int holder five {5};
std: :function<int () > triple =
std: :bind (&int holder::triple, five);

cout << triple() ; ; ; ;
AlevBuvon otnv omoia Bpiloketal
thread th = thread (triple); N apxn TS vAomoinong tng

} pnebodou
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Nrporta ko AmtokAelotikn MpooPacn o€ MNopouc

* TovrjpoTa £(0uV TIPOCBaCT) 0€ KOLVOUG TIOPOUG, OTIWG
QAPYELQ, VTN KATT

* AV TO VIIHOTO KAVOUV UTIOAOYLOMOUG TIAVW OE OEOOEVA
TIOU Ta GAAQ VIIaTOL TPpOTIOTIOLOVY, Ba TipokUouv AdON

* [MoAANEG PopEG Y peldlovTal ETTOUEVWG ATIOKAELOTIKN
TPOG oo™ O€ TTOPOUG
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Mutex (mutual exclusion)

* Eival Evag unyaviopog TIou ETILITPETIEL OE EVA VIO VA
UTIEL O€ EVA TUN MO KWOLKO TIOU EYKUUOVEL TIpOBAT MOt
(critical section) kat vo e§0PAALCEL TNV ATIOKAELOTLKN
XPN oM TWV TIOPWV

* ToumtOAoLTta vIaTa (UE OLKT) OG EVTOAT)):
— Eite mepipevouv va tdpouv oelpi

— Eite eykataAeimouv tnv ipoomidBeta (return)

I C o

Non-critical Wait to Critical Unlock Non-critical
section lock section section
Mutex
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Xpnon Mutex

#include <thread>
#include <mutex>

using namespace std;

mutex m;

void ThreadFunction ()

{

}

// Non-critical section
// Critical section
m.lock() ;

m.unlock () ;
// Exit critical section

// Non-critical section

void main()

{

thread tl = thread (ThreadFunction) ;
thread t2 = thread (ThreadFunction) ;
tl.join();
t2.join();

BA. Zxyetiko Mapadeyua Kwodika
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AcUyypovn Ekteleon

* HC++ pog olvel In duvatotnTa va KPUWOUE TNV EVVOLX
TOU VIOTOG

* Me tn ouvaptnon std::async pmopoupe va {ntr)covpe
NV aovyypovn (kat Tlava TtapAAANAN) eKTEAEON LOG
1] TIEPLOCOTEPWYV OLOOLKAGLWV

* TO QTIOTEAECHO ULOG AOVYYPOVNG EKTEAECTG LOG
dladlkaoiac (task) eival eva future

* Future: HEAAOVTIKO ATIOTEAECUQ, KATL TIOU «Ba» glval
£TOLLO O€ KATIOLO LETOYEVECTEPT OTLYMT)
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Futures

* ‘Eva future EVOWHOTWVEL 2 TTPAYUOTA OE EVa TIEPIBAN QL
— TNV TN EVOG ATTIOTEAECHATOG OTAV AUTO Yivel SLABETLHO

— TO PUNYOVLIOO CUYYPOVIOHOU YL VO TIEPLUEVEL TO ATIOTEAET
(Eva join() TpaKTIKA)
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Napadetypa AcUyypoving EkteAeon

template <typename T, typename TIter>
int parallel sum(TIter beg, TIter end)
{
auto len = end - beg;
if (len < 1000)
return std::accumulate (beg, end, 0);

TIter mid = beg + len / 2;
std: :future<T> handle =
std: :async(std: :launch: :async, parallel sum<T, TIter>, mid, end);
int sum = parallel sum<T>(beg, mid);
return sum + handle.get();

int main ()
{
std: :vector<int> v (10000, 1);
std::cout << “Sum = " << parallel sum<int>(v.begin(), v.end()) << '\n';



