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* du3mKa BEICOKUX YHEPIrUU

AcTpoHOMHUS, 0AHKOBCKHME TpaH3allHH. ..
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NHoe Teopus

http://code.google.com/p/hpcource/wiki/Lectures



http://code.google.com/p/hpcource/wiki/Lectures

SSE (Streaming SIMD Extensions)

Tenepb 2 64-6UTHbIX YnCna B perncTpe

‘4-_

- : 47 WHCTPYKUUI (YCKOpEHMe BUAEO)
< float a[4] = { 300.0, 4.0, 4.0, 12.0 };
float b[4]={ 1.5,2.5,3.5, 4.5}

__asm{
movups xmmO, a ; // nomecTnTb 13 a B pernctp xmmao
movups xmm1, b ; // nomecTutb U3 b B pernctp xmm-
mulps xmmO0, xmm1 ; // nepeMHOXUTb NakeTbl NfiaBaroLWmMX TOYEK
movups a, xmmQO ; // BbIrpy3uTb pedynstaTtbl U3 pernctpa xmmoO no agpecam a 4
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3akoH Ampana

° a — JIOJIA MOCJIEIOBATENHLHOI'O KOIa

* P — YHCIO IPOILICCCOPOB
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[1IpoLiecchbl 1 NOTOKU

B Hayane BbiNO/IHEHMNA nNpouecc — 1 MOoToK
I'IOIT{OKa * [loTokM MOryT co3faBaTb HOBble B Npeaenax
main() OAHOro NpoLecca

* Bce notokn nmeroT obwime cerMeHTbl Koaa U
AaHHbIX

fomoka — [TOMOoKa | . Kawawlit NOTOK MMeeT CBOW CTEK BbIMOIHEHNS

* EamHmnya nnaHupoBaHunsa OC - NoTok
CermeHT Koaa

CerMeHT AaHHbIX




[ToTokn OC

OxunaaHue 3aBepLUeHus pthread_join()
OcBoboxaeHne MbroTekca pthread _mutex_unlock()

int pthread__create(pthread t *thread,
const pthread_attr_t *attr,
void *(*start_routine)(void®),
void *arg);
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Java

 Hacnemosanue ot Thread
e Peanm3aiing Runnable

* OcranpHOE IPUBKLIYHO: start(), join()

public class Integrateﬂuﬁnable implements Runnable {
public IntegrateTask task;

@verride
public void run() {
task.res = 0;
for (double x = task.from; x < task.to - 1E-13*task.to; x += task.step) {
task.res += task.f(x) * task.step;
}
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Boost

Ob6épmxa nao nomoxkamu OC (Posix unu Win threads)

boost::thread group th group;

for(...i)
{

boost::thread* th = new boost::thread(boost::bind(&Knacc::<dpyHxums>,
this, 1));

th group.add thread(th);

§
th_group.join_all();



OpenMP

* CrangapT uHTEepdeica 111 MHOTOIIOTOYHOIO
IporpaMMHUPOBAHUS HaJl OOIIEH HaMSThIO

* Habop cpeactB ais s3bikoB C/C++ u Fortran:
— JImpeKTUBBLI KOMIIUIATOpA (#pragma omp ...)

— bubnuoteunkie noamnporpaMMal (get num threads())
— Ilepemennsbie okpyxenus (OMP NUM THREADS)
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[Tpumep OpenMP

#i ncl ude <stdi o. h>
#i ncl ude <onp. h>
I nt mai n()

{

Int 1;
#pragma onp parall el
{
#pragma onp for
for (1=0;1<1000; 1 ++)
printf(“% ",1);
}

return O;
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Intel TBB

MapannenbHble aJITOPUTMbI MHOroNOTO4YHbLIE KOHTEWHEPDLI
parallel_for(range) concurrent_hash_map
parallel_reduce concurrent_unordered_map
parallel_for_each(begin, end) concurrent_queue
parallel_do concurrent_bounded_queue
parallel_invoke concurrent_vector
pipeline / parallel_pipeline
parallel_sort TLS KOHTEeWHepb!
parallel_scan enumerable_thread_specific
combinable

[MnaHMpoBLIWMK 3aaay

task_group; task_structured_group NpUMUTUBLI CUHXPOHU3ALIUNA
task_group_context; task::enqueue atomic; mutex; recursive_mutex;
task_scheduler_init; spin_mutex; spin_rw_mutex;
task_scheduler_observer gueuing_mutex; queuing_rw_mutex;
null_mutex; null_rw_mutex;
[Mpouee [MOTOKMU critical_section; reader_writer_lock;
tick_count std::thread std::conditional_variable

YnpaBaeHMe naMaTblo
tbb__allocator; cache_aligned_allocator; scalable_allocator; zero_allocator
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[Tpumepsbl Intel TBB

void SortExample( ) {
for(inti=0;i<N; i++){
ali] = sin((double)i);
b[i] = cos((double)i);
3
parallel_sort(a, a + N);
parallel_sort(b, b + N, std::greater<float>( ));

¥

void ParallelApplyFoo(float a[], size t n ) {
parallel for( blocked range<size t>( 0, n ),
[&] (const blocked range<size t>& range) {
for(int i= range.begin(); i!=range.end(); i++)
Foo(al[il);
},

auto partitioner() );
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Java.util.concurrent

[1ys16l TOTOKOB:

— FixedThreadPool
— CahcedThreadPool
— SingleThreadPool...

Atomuku (AtomicBoolean, AtomicLong...)
[IoTOKOO€30IaCHbBIC KOHTECHHEPEI
Csou nnpumutuBel (ReentrantLock...)

bynymee (Future<>)
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[Tpumep concurrent

private ExecutorService thread_pool;
private int[] array:

private class quick_sort_call implements Callable<Boolean>

{

public Boolean call() .
{

thread_pool.submit(...b:
1
} =

public array_sorter() ({
thread_pool = Executors.newCachedThreadPool():

}

public void start_sorting()

{
Future<Boolean> main_future=null;

main_future = thread_pool.submit(new quick_sort_call(®, array.length-1, array)):

S/waitting Tor the main future to be obtained. ..
if(main_future!=null){

try

{

if(main_future.get())System.out.printin("Future obtained."):
}catch(Exception ex)

{

}
}

System.out.println(”"Something wrong with multithread sorting! " + ex.getMessage()):

thread_pool.shutdown():
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