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[Tpumep O: npumeHeHne Taskbag



* Llenb: naeMoHcTpaumsa npumMmeHeHusa wabsioHa
Taskbag ana pacnapannennBaHus
COPTUPOBKM

* /ICXOAHbIVN aJ/ITOPUTM. aJITOPUTM ObICTPON
COPTUPOBKN Xoapa

« Peanunsaumn wabnoHa Taskbag

- Motokosbin nyn Windows AP
- MoTtokoBbIn nyn POSIX Threads



Flwoid gSort(int* a, int size)

1

long 1 = @, j = size-1;
int temp, p;

p = a[ size>>1 ];

do 1
while { a[i] <« p ) i++;
while ( a[j] > p ) J--;

if (1 <= j) 1
temp = a[i]; a[i]
i++; j--3

L
} while ( i<=j );

if ( J » @ ) gSort(a, Jj+1);

aljls; a[j] = temp;

if ( size > i ) qSort(a+i, size-1i);



struct task{/*1*/};

struct bag{/*2*/};

vold proc(task®*){/*3*/}

bool if_job(bag*){/*4*/return false;}
vold put(task*,bag*){/*5%/}

vold get(task*,bag*){/*6%/}

—lint tmain(int argc, TCHAR* argv[])
1
task t; bag b;
while(if job(&b)){
get(&t,&b); proc(&t); put(&t,&b);
T

return @;




« 3apaya (task) — copTupoBka noamaccusa
 AITOPUTM pasaendeTcsa Ha 2 cTagun:

- ®opmMuMpoBaHue cnmcka 3agau
- ObpaboTka cnmucka

o 3aa4n POPMMPYIOTCS 3a CHET OCTAHOBKM
peKkypcun, korga pasgenaemMbii MaccuB
NOCTUraeT HeEKOTOPOro 3aaHHOro pasmepa



-lstruct task{
int*a; int size;

Is

-lstruct bagq
queue<task> taskQueue;

Is



-lwvold proc(task®t){
gsort(t-ra,t->s1ize);

]

-lbool if job(bag*b){
return !b->taskQueue.empty();

]



vold put(task®,bag*){
// xop He TpebyeTcs

1

vold get(task*t,bag*b){
*t=b->taskQueue.front();
h->taskQueue.pop();
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Flvoid gSort@(bag*b, int*a, int size)

{

long 1 = @, j = size-1;
int temp, p;

p = a[ size>»1 ];

do {
while { a[i] < p ) 1i++;
while { a[j] > p )} J--;

if (i <= §) {
temp = a[i]; a[i] = a[]]; a[j] = temp;
i++; J--;
1
T while ( i<=7j };

if ( j>8) if(j+41 < T) b->taskQueue.push(task(a,j+1}); else gSort@(b, a, j+1);
if ( size » 1 ) if(size-i < T) b->taskQueue.push(task(a+i,size-i));else gSort@(b, a+i, size-1i);

11



lint tmain(int argc, TCHAR* argv([])

1

task t; bag b;

Tfor{int 1=8;i<N;i++) arr[i]=rand( )&N;
qSort@(&b, arr, N);

while(if job(&b)){

get(&t,&b); proc(&t); put(&t,ib);
¥

for{int 1i=08;i<N;i++) cout<<arr[i]<<’

return @;

¥
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—lclass TaskBag:public TEMPLET: :TBagq
public:
class TaskBagTask:public TBag::Taskq{
public:
TaskBagTask( ):TBag: :Task({ ){}
virtual~TaskBagTask( ){}

=

vold send task() {;}
vold recv _task() 1}
vold send result()q}
vold recv _result(){}

task t;//<----------—— -

I3
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=

public:
TaskBag(int num prc,int argc, char® argv[]):TBag(num prc,argc,argv)q
for(int 1=8;1<N;i++) arr[i]=rand()&N; //<-----------
qsort@(ab, arr, N); R —

}
virtual ~TaskBag(){}

TBag::Task* createTask(){return new TaskBagTask;}
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queue<task> taskQueue;//<--------------

bool 1f job(){return !taskQueue.empty();};//<----------

void put(Task*t){}//<--------------

vold get(Task™t){TaskBagTask™ mt=(TaskBagTask™)t;
tm->t=taskQueue.front(); //<--------------
taskQueue.pop(}; //¢--------------
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vold proc(Task™t){TaskBagTask® mt=(TaskBagTask®)t;
gsort(mt->t.a,mt->t.s1ze); //<-------

]
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build.sh
run.sh
taskbag.cpp

thag.cpp
thag.h

04.02.2015 20:08
20.02.2015 20:50
04.02.201519:32
12.03.2015 22:23
04.02.2015 20:15
04.,02.2013 20:15

MNanka ¢ pannamu
Main "5H"

Mainn "5H"

Mainn "CPP"
Mainn "CPP"
Mainn "H"

1Kb
1Kb
3 Kb
2 Kb
2 Kb
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% Misc
debug.bat
emulwin.bat
mpil.bat

posix.bat
#  readme.bd

E| windows.bat

(4.02.2015 20:08
(4.02.201319:34
(4.02.201319:33
(4.02.201319:36
(4.02.2015319:57
(4.02.2015 20:03
(4.02.201319:57

[anka ¢ painnamu

[akeTHBIA Gann .
[NakeTHbIA Gain .
[akeTHeIM dain ..
[akeTHBIA Gann ...
TekcToBLIA JOKYM..

[akeTHeIA Gain .

1 Kb
1 Kb
1 Kb
1 Kb
1 Kb
1 Kb

18



Mogenb noTokoB
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Program Text

Global Data

Heap
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Program Text

Global Data

Heap

Stack for Child Thread2

Stack for Child Thread1

Stack for Main Thread
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struct thread{void(*tfunc) (thread*);};

struct mutex{}; //KOHKYPEeHTHasT CUMHXPOHMBALMS
void lock (mutex¥*) ;

void unlock (mutex¥*) ;
struct event{}; //yClOBHasST CHMHXPOHMBALMSI

void wait (event* ,mutex¥*) ;

void notify (event*) ;
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Peanu3auunsa notokos B Windows
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& Windows | Dev Center - Desktop v

Dashboard Get started Design Develop Testand deploy Certify

Desktop technologies  Server and system  APlindex  Samples  Community

b System Services

Process and Thread Reference

The following elements are used with processes and threads.

» Processes and Threads
4 Process and Thread Reference

» Process and Thread

Enumerations « Process and Thread Enumerations

> Process and Thread Functions * Process and Thread Functions
* Process and Thread Structures

+ Process and Thread Macros
* Process and Thread Structures + Process Creation Flags

* Process and Thread Macros

Process Creation Flags
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Process and Thread Functions

This topic describes the process and thread functions.

= Process Functions

» Process Enumeration Functions

* Thread Functions

* Process and Thread Extended Attribute Functions
« WOWSG64 Functions

» Job Object Functions

* Thread Pool Functions

+ Thread Ordering Service Functions

« Multimedia Class Scheduler Service Functions
= Fiber Functions

+ NUMA Support Functions

» Processor Functions

» User-Mode Scheduling Functions

» Obsolete Functions
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Synchronization Functions

The following functions are used in synchronization.

+ Asynchronous functions

= Condition variable and SRW lock functions
= Critical section functions

= Event functions

= One-time initialization functions
« Interlocked Functions

« Mutex functions

» Private namespace functions

+ Semaphore functions

+ Singly-linked list functions

= Synchronization barrier functions
= Timer-queue timer functions

« Wait functions

= Waitable-timer functions



l#include <windows.hz
#include <stdio.h:
#include <stdlib.h>

_#include {assert.hz

#define NUM THREADS 3

HANDLE cv;
HANDLE mtx;
bool threadddone = false;
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—IDWORD WINAPI task code(PVOID argument)
1

int tid;

tid = *{(int *) argument);

WaitForSingleObject({mtx, INFINITE);

// let thread 4 executes fTirst

while (tid != 4 && !threadd4done)
ReleaseMutex({mtx);

WaitForSingleObject(cv, INFINITE) ;ResetEvent(cv);
WaitForSingleObject(mtx, INFINITE) ;

¥

printf("Hello World! It's me, thread %d!\n", tid);
if (tid == 4) { thread4done = true; SetEventi{cv);}
ReleaseMutex(mtx);

/* opticonally: insert more useful stuff here */

return NULL;
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Hint main(void)

i

HANDLE threads[NUM THREADS];
int thread args[NUM _THREADS];
DWORD id,ret;

int 1i;

mtx = CreateMutex(NULL,FALSE,NULL);
cv = CreateEvent(NULL,TRUE,FALSE,NULL);

printf("Hello from Windows threads app!\n™);

// getting processors configuration

SYSTEM _INFO si;

GetSystemInfo(&si);

printf(" dwNumberOfProcessors=%ld\n", si.dwNumberOfProcessors);
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/] create all threads one by one
for (1=@; 1<NUM THREADS; ++1) {
thread args[i] = 1;
printf("In main: creating thread &d\n", 1);
threads[1] = CreateThread(NULL,8,task code,&thread args[i],@,&1d);
assert(threads[1i] != NULL);

]

// wait for all threads to complete
ret = WaitForMultipleObjects(NUM THREADS,threads, TRUE, INFINITE),
assert{ret != WAIT FAILED);
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printf("In main: All threads completed successfully\n");

for {1=8; 1<NUM_THREADS; ++1) CloseHandle(threads[i]);
(loseHandle{mtx);
CloseHandle(cv);

return EXIT SUCCESS,;
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Peannsauuns notokoB B POSIX
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IEEE STANDARDS ASSOCIATION Contact  FAQs

Find Standards Develop Standards Get Involved News & Events About Us

. 1003.1-2008 - Standard for Information Technology -
Portable Operating System Interface (POSIX(R))

Description: POSIX.1-2008 is simultaneously IEEE 5td 1003.1 -2008 and

The Open Group Technical Standard Base Specifications, Issue 7. POSIX. STATUS:

1-2008 defines a standard operating system interface and environment, fctive Standard @
including a command interpreter {or "shell"), and commeon utility programs

to support applications portability at the source code level. POSIX. 1-2008

is intended to be used by both application developers and system

imnlemeantors and comnrises four maior comnonants feach in an
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The Open Group Base Specifications Issue 7
IEEE Std 1003.1, 2013 Edition
Copyright © 2001-2013 The IEEE and The Open Group

NAME
pthread.h - threads
SYNOPSIS

#include <pthread.h>

DESCRIPTION

The <pthread.h> header shall define the following symbolic constants:

PTHREAD_BARRIER_SERIAL_THREAD
PTHREAD_CANCEL_ASYNCHRONOUS
PTHREAD_CANCEL_ENABLE
PTHREAD_CANCEL_DEFERRED
PTHREAD_CANCEL_DISABLE
PTHREAD_CANCELED
PTHREAD_CREATE_DETACHED
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—l#include
#include
#include
#include

<pthread.h>
“stdio. h>
<stdlib.h>
Cassert.h>

IEII#i'Fr'IdE'F _WINZZ2
Fl#include <sys/sysinfo.h>
L#include <unistd. h>

#endift /S

_WIN32

#detine NUM_THREADS >

pthread cond t cwv;
pthread mutex t mix;
bool threadd4done = ftalse;
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Flwvoid *task code(woid *argument)

1

int tid;
tid = *{({int *) argument);
pthread mutex lock(&mtx);

// let thread 4 executes first
while (tid != 4 && !threadd4done) pthread cond wait(&cwv, &mtx);

printf("Hello World! It's me, thread %d!\n™, tid);

it (tid == 4) { thread4done = true; pthread cond broadcast(&cv);
pthread _mutex_unlock(&mtx);

/* optionally: insert more useful stuff here */

return NULL;
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=lint main(wvoid)

i

pthread t threads[NUM THREADS];
int thread args[NUM THREADS];
int rc, 1i;

pthread mutex_ init{&mtx, NULL);
pthread cond init{&cv, NULL);

printf({“Hello from POSIX threads app!\n");

[/ getting processors configuration

[#ifndef WIN32
printf(" sysconf configured=%ld\n", sysconf( SC NPROCESSORS CONF));
printf(" sysconf online=%ld\n", sysconf({ SC NPROCESSORS ONLN));
printf(" get nprocs conf=%d\n", get nprocs _conf());

~ printf(" get_nprocs=&d\n", get_nprocs());

#endif // _WIN32
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/[ create all threads one by one
for (1=8; 1<NUM THREADS; ++1) {
thread args[1] = 1;
printf("In main: creating thread *d\n", 1);

r¢ = pthread create(&threads[1], NULL, task code, (void *) &thread args[i]);
assert(® == rc);
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// wait for each thread to complete

for (1i=8; 1i<NUM_THREADS; ++1) {
[/ block until thread i completes
rc = pthread join(threads[i], NULL);
printf(“In main: thread %d is complete\n", 1);
assert(@ == rc);

¥

printf("In main: All threads completed successfully'\n");

pthread mutex destroy(&mtx);
pthread cond destroy(&cv);

return EXIT SUCCESS;

39



Peanu3auuna notokoB B C++
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standards About us Standards Development News

ISO
p VP2

Standards catalogue Online collections Graphical symbols

Store » Standards catalogue > By ICS > JTC 1 Information technology > 5C 22

ISO/IEC 14882:2014

Information technology -- Programming languages -- C++

AbStraCt Preview ISO/IEC 14862:2014
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Reference Multi-threading

Information

Tutorials

Reference

Articles

Forum

+ C library:

I+ Containers:

+ Input/Owutput:

= Multi-threading:

. 'f.ﬂtﬂﬂ'IiC:? Call
-~ =condition_variable> Ceell
. '=:ﬁ.ltl.ll'E:=' Call
: - emutex> Call
- ethread= Cesll

library

Multi-threading :«

Atomic and thread support

Support for atomics and threads:

© Headers

<atomic> Atomic (header)
<thread> Thread (header)
<mutex> Mutex (header)

<condition_variable>  Condition variable (header)

<future> Future (header)
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l#include
#include
#include

#include
#include
#include

<mutex>
<condition wvariable>
<thread:>

<stdio.h>
<stdlib. h>
cassert.h>

#deftine NUM_THREADS S

std: :condition wvariable cwv;
std: :mutex mitx;
bool threadddone = ftalse;
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Flwoid task code(int tid)
i

std::unique lock<std::mutex> lck({mtx);

/! let thread 4 executes first
while (tid != 4 && 'thread4done) cv.wait(lck);

printf("Hello World! It's me, thread %d!\n", tid);
if (tid == 4) { threadd4done = true; cv.notify all(); }

/* optionally: insert more useful stuff here */
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=int main{void)

d

std::thread threads[NUM THREADS];
int rc, 1i;

printf("Hello from C++ threads app!\n");
// getting processors configuration

printf(" hardware concurrency=kld\n", std::thread

: thardware _concurrency());
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// create all threads one by one

for (i=@; i<NUM THREADS; ++i) {
printf("In main: creating thread %d\n", 1);
threads[1] = std::thread(task_code, 1),

h
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[/ walt for each thread to complete

for (i=8; i<NUM THREADS; ++1) {
// block until thread 1 completes
threads[1].join(};
printf("In main: thread %d is completein”, 1);

]

printf("In main: All threads completed successfullyin");

return EXIT SUCCESS;
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« [1n9 NpoCTbIX 3a4a4 MoAXOANT NaTTEPH «MOTOKOBbLIW My/1»
(farm, bag-of-tasks, master-worker, master-slave)

 [MaTTEepH «MNOTOKOBbIN Ny» 00bIYHO PpeasIM30BaH B cpeae
nporpamMmmMmpoBaHua nnu B bubnmoTeke

« H/3KoypoBHEBAS NOAAEPXKKA MOTOKOB MMEETCS NMPAKTUUYECKN
BO BCEX COBPEMEHHbIX Cpeaax NporpaMMnpoBaHus

* Ecnin TpebyeTtca onTtuMasibHOoe No NPon3BoANTENNbLHOCTH
MHOIonoTo4YHOE npuioXeHue cnenyet ncnosb3osarb API
ornepaumoHHon cuctemsl n/mnn RTL A3bika
nporpaMmmMmnpoBaHns
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