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CooepxaHue

Q BHyTpeHHWe nepemMeHHble, yrpasnsaoLlme BolMOSIHEHNEM
OpenMP-nporpammel (ICV-Internal Control Variables).

Q 3agaHune/onpoc 3HavyeHunn ICV-nepemMeHHbIX.
Q DyHKUMM pabOTbl CO BPEMEHEM.
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Internal Control Variables.

Ona napannenbHbIX obnacreu:
nthreads-var
thread-limit-var
dyn-var

nest-var
max-active-levels-var
ona uMKnoBsB:

O run-sched-var

0 def-sched-var

Ona Bcen nporpamMmmbil:
O stacksize-var

a wait-policy-var

OO0 0C0
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Internal Control Variables. nthreads-var

void work();

int main () { ; ——
omp_set_num_threads(3); e koppekTHo B Open :
#pragma omp parallel
{ P PP KoppekTtHo B OpenMP 3.0

omp_set num_threads(omp_get _thread num ()+2);
#pragma omp parallel
work();
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Internal Control Variables. nthreads-var

Onpep,enﬂeT MaKCMMarbHO BO3MOXHOE KONMMYEeCTBO HUTEW B CO30aBaeMomn

napannensHon obnacTu.

HadanbHOe 3HayeHue: 3aBUCUT OT peanusaunu.

CyuiecTByeT olHa KOMusa aTon nepeMeHHOn Ans KaXaon 3agayn.
3Ha4YeHne nepeMeHHON MOXHO N3MEHUTD:

a C shell:

setenv OMP_NUM_THREADS 16
O Korn shell:

export OMP_NUM_THREADS=16
o Windows:

set OMP_NUM_THREADS=16

void omp_set_num_threads(int num_threads);

Y3HaTb 3Ha4YeHne nepeMeHHON MOXHO:
int omp_get_max_threads(void);
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Internal Control Variables. thread-limit-var

Orlpep,enﬂeT MaKCcUMarbHOE KONIMYECTBO HUTEN, KOTOpPblE MOIYyT ObITb
NCMofb30BaHbl A1 BbINOHEHNS BCEN nporpamMmmmsbl.

HadanbHOe 3HayeHue: 3aBUCUT OT peanusaunu.

CyuiecTByeT olHa Konusa aTon nepemMeHHon ans Bcen nporpamMmbil.
3Ha4YeHne nepeMeHHON MOXHO N3MEHUTD:

a C shell:

setenv OMP_THREAD LIMIT 16

Q Korn shell:

export OMP_THREAD _LIMIT=16
o Windows:

set OMP_THREAD LIMIT=16

Y3HaTb 3Ha4eHne nepeMeHHoOn MOXHO:
int omp_get_thread_limit(void)
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Internal Control Variables. dyn-var

BkritovaeT/oTKNO4YaeT pexmm, B KOTOPOM KOSIMYECTBO cO34aBaeMbiX HUTEW Npu
BXo4e B NapannenbHyo 06nactb MOXET MEHATLCA ANHAMUYECKM.

HauvarnbHoe 3HayeHune: Ecnu KoMNUnaTop He NoaaepXMBAET AaHHbIN PEXNM,
TO false. lHaue — 3aBnCUT OT peanunsauun.

CyuiecTByeT olHa KOMnusa aTon nepeMeHHoOn AN KaXaon 3agayn.
3Ha4YeHne nepemMeHHON MOXHO N3MEHUTD:

a C shell:

setenv OMP_DYNAMIC true

Q Korn shell:

export OMP_DYNAMIC=true

o Windows:

set OMP_DYNAMIC=true

void omp_set_dynamic(int dynamic_threads);

Y3HaTb 3Ha4YeHne nepemMeHHON MOXHO:
int omp_get_dynamic(void);
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Internal Control Variables. nest-var

BkritovaeT/oTKNIOYaeT peXxXnm rnogaepkkm BroXXeHHOro napannenmsma.
HayanbHoe 3HadyeHue: false.

CyuiecTByeT olHa KOMusa aTon nepeMeHHoOn Ans KaXaon 3agayn.
3Ha4YeHne nepeMeHHON MOXHO N3MEHUTD:

a C shell:

setenv OMP_NESTED true

O Korn shell:

export OMP_NESTED=false

O Windows:

set OMP_NESTED=true

void omp_set_nested(int nested);

Y3HaTb 3Ha4YeHne nepemMeHHON MOXHO:
int omp_get_nested(void);
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Internal Control Variables. max-active-levels-var

3apaeT MakcumManbHO BO3MOXHOE KONTMYECTBO aKTUBHbIX BIIOXEHHbIX

napannenbHbiXx obnacTen.
HavyanbHOEe 3Ha4YeHue: 3aBUCUT OT peanusaunu.

CyuiecTByeT olHa Konusa aTon nepemMeHHon ans Bcen nporpamMmbil.

3Ha4yeHne nepeMeHHON MOXHO U3MEHUTD:
a C shell:

setenv OMP_MAX ACTIVE_LEVELS 2

O Korn shell:

export OMP_MAX_ ACTIVE_LEVELS=3
O Windows:

set OMP_MAX ACTIVE _LEVELS=4

void omp_set_max_active levels (int max_levels);
Y3HaTb 3Ha4YeHne nepeMeHHON MOXHO:
int omp_get_max_active levels(void);
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Internal Control Variables. run-sched-var

3apaet cnocob pacnpeageneHns BUTKOB LUMKa Mexay HUTSIMU, eCrnin yKka3aHa
krnaysa schedule(runtime).

HadanbHOe 3HayeHue: 3aBUCUT OT peanusaunu.
CyuiecTByeT olHa KOMusa aTon nepeMeHHOn Ans KaXaon 3agayn.
3Ha4YeHne nepeMeHHON MOXHO N3MEHUTD:

Q  Cshell typedef enum omp_sched_t {
setenv OMP_SCHEDULE "guided,4" omp_sched_static = 1,

a Korn shell: omp_sched_dynamic = 2,
export OMP_SCHEDULE "dynamic,5" omp_sched_guided = 3,

O Windows: omp_sched_auto =4

set OMP_SCHEDULE=static } omp_sched_t;

void omp_set_schedule(omp_sched_t kind, int modifier);
Y3HaTb 3Ha4YeHne nepeMeHHON MOXHO:
void omp_get_schedule(omp_sched _t * kind, int * modifier );
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Internal Control Variables. run-sched-var

void work(int i);

int main () {

omp_sched_t schedules [] = {omp_sched_static, omp_sched_dynamic,
omp_sched_guided, omp_sched_auto};

omp_set_num_threads (4);
#pragma omp parallel
{
omp_set_schedule (schedules[omp_get_thread_num()],0);
#pragma omp parallel for schedule(runtime)
for (int i=0;i<N;i++) work (i);
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Internal Control Variables. def-sched-var

3apaet cnocob pacrnpegeneHnda BUTKOB UUKIa Mexay HUTAMKU Nno yMOI4aHuio.
HayanbHoe 3Ha4vyeHune: 3aBUCUT OT peanun3aunin.

CyuiecTByeT olHa Konusa aTon nepemMeHHon ans Bcen nporpamMmmbil.
void work(int i);

int main () {
#pragma omp parallel

{

#pragma omp for
for (int i=0;i<N;i++) work (i);
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Internal Control Variables. stack-size-var

Kaxkgasa HUTb npeactaBnsaeT cobon HE3aBUCUMO BbIMOSTHSAOLWMNCS NOTOK
ynpasJieHNA CO CBOMM CHETYMKOM KOMaHL, PErMCTPOBbIM KOHTEKCTOM U
CTEKOM.

[NepemeHHas stack-size-var 3agaeT pasmep cTeka.
HauyanbHoe 3Ha4YeHne: 3aBUCUT OT peanusaunu.
CyuiecTByeT oiHa Konusa aTon nepemMeHHon ans Bcen nporpamMmmbil.
3HavyeHne nepeMeHHON MOXHO U3MEHUTD:

setenv OMP_STACKSIZE 2000500B

setenv OMP_STACKSIZE "3000 k "

setenv OMP_STACKSIZE 10M

setenv OMP_STACKSIZE"10 M "

setenv OMP_STACKSIZE "20 m "

setenv OMP_STACKSIZE " 1G"

setenv OMP_STACKSIZE 20000

O 0000 00O
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Internal Control Variables. stack-size-var

int main () {
int a[1024][1024];
#pragma omp parallel private (a)
{
for (int i=0;i<1024;i++)
for (int j=0;j<1024;j++)
a[illi]=i+j;

icl /Qopenmp test.cpp

- Program Exception — stack overflow

Linux: ulimit -a
ulimit -s <stacksize in Kbytes>

Windows: /F<stacksize in bytes>
-WI,--stack, <stacksize in bytes>

setenv KMP_STACKSIZE 10m
setenv GOMP_STACKSIZE 10000

setenv OMP_STACKSIZE 10M
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Internal Control Variables. wait-policy-var

[Mogckaska OpenMP-koMnnnaTopy o xenaemMom NoBeaeHnn HUTEN BO BPEMS OXUOAHUS.
HavanbHOe 3HayeHue: 3aBUCUT OT peanusaunu.
CyLuecTBYyeT ofHa KOMUsi 3TOMN NepeMeHHON 4N BCEN NPOrpamMmbl.

3HavyeHne nepeMeHHON MOXHO U3MEHUTD:
setenv OMP_WAIT_POLICY ACTIVE
setenv OMP_WAIT_POLICY active
setenv OMP_WAIT_POLICY PASSIVE
setenv OMP_WAIT_POLICY passive

IBM AIX
SPINLOOPTIME=100000
YIELDLOOPTIME=40000
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Internal Control Variables. Npunoputetsbl

Knaysa BbI30B (pYHKLUMN nepemMeHHasi OKpyXeHusl ICV
omp_set_dynamic() OMP_DYNAMIC dyn-var
omp_set_nested() OMP_NESTED nest-var

num_threads omp_set_num_threads() | OMP_NUM_THREADS nthreads-var

schedule omp_set_schedule() OMP_SCHEDULE run-sched-var
schedule def-sched-var
OMP_STACKSIZE stacksize-var
OMP_WAIT_POLICY wait-policy-var
OMP_THREAD_LIMIT thread-limit-var
omp_set _max_active OMP_MAX ACTIVE max-active-levels-var
levels() LEVELS
-
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Cuctema nogaepkku binosiHeHna OpenMP-
nporpamm.

int omp_get_num_threads(void);
#2 BO3BpaljaeT KOfin4yecTBO HUTEMN B TeKyLlen napannesibHoOu obrnactu

#include <omp.h>
void work(int i);
void test()
{
int np;
np = omp_get_num_threads(); /* np == 1*/
#pragma omp parallel private (np)
{
np = omp_get_num_threads();
#pragma omp for schedule(static)
for (int i=0; i < np; i++)
work(i);
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Cuctema nogaepkku binosiHeHna OpenMP-
nporpamm.

int omp_get_thread _num(void);
@2 Bo3BpawaeTt Homep HUTK B rpynne [0: omp_get_num_threads()-1]

#include <omp.h>
void work(int i);
void test()
{
int iam;
iam = omp_get_thread_num(); /* iam == 0%/
#pragma omp parallel private (iam)
{
iam = omp_get_thread _num();
work(iam);
}
}
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Cuctema nogaepkku binosiHeHna OpenMP-
nporpamm.

int omp_get_num_procs(void);

@2 BO3BpallaeT KONIMYECTBO NPOLLECCOPOB, Ha KOTOPLIX NporpaMmma
BbIMNOJSTHAETCS

#include <omp.h>
void work(int i);
void test()
{
int nproc;
nproc = omp_get_num_ procs();
#pragma omp parallel num_threads(nproc)
{
int iam = omp_get_thread_num();
work(iam);
}
}
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Cuctema nogaepkku binosiHeHna OpenMP-
nporpamm.

int omp_get_level(void)

- BO3BpaLlaeT ypoBeHb BIIOXXEHHOCTU AJIA TeKyLlen napannesibHoOu obrnacTu.
#include <omp.h>

void work(int i) {

#pragma omp parallel

{
int ilevel = omp_get_level ();
}
}
void test()
{

int ilevel = omp_get_level (); [*ilevel==0*/

#pragma omp parallel private (ilevel)

{
ilevel = omp_get_level ();
int iam = omp_get_thread_num();
work(iam);

}

}
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Cuctema nogaepkku binosiHeHna OpenMP-
nporpamm.

int omp_get_active_level(void)

- BO3BpaLllaeT KOJIMYeCTBO aKTUBHbIX MapannenbHbIX obrnacren
(BbINOMHAEMBIX 2-MA UK 6onee HUTAMM).

#include <omp.h>

void work(int iam, int size) {

#pragma omp parallel

{
int ilevel = omp_get_active_level ();
}
}
void test()
{
int size = 0;
int ilevel = omp_get_active_level (); /*ilevel==0*/
scanf("%d",&size);
#pragma omp parallel if (size>10)
{
int iam = omp_get_thread_num();
work(iam, size);
}
}
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Cuctema nogaepkku binosiHeHna OpenMP-
nporpamm.

int omp_get_ancestor_thread_num (int level)

- ANA HATWY, Bbi3BaBLUeN AaHHYI0 PYHKLUIO, BO3BpaLLaeTcss HOMep HUTU-
poauTens, KoTtopas co3fana yKkasaHHyl napannenbHyl oonacTb.

omp_get_ancestor_thread num (0) =0

If (level==omp_get_level()) {
omp_get_ancestor_thread _num (level) == omp_get_thread_num ();

}

If ((level<0)||(level>omp_get_level())) {
omp_get_ancestor_thread_num (level) == -1;

}
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Cuctema nogaepkku binosiHeHna OpenMP-
nporpamm.

int omp_get_team_size(int level);
- KONIM4YeCTBO HUTEN B YKa3aHHOM napannernibHOM obnacTu.

omp_get _team_size (0) =1

If (level==omp_get_level()) {
omp_get_team_size (level) == omp_get_num _threads ();

}

If ((level<0)||(level>omp_get_level())) {
omp_get_team_size (level) == -1;
}
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Cuctema nogaepkku binosiHeHnsa OpenMP-
nporpamMmm. OYHKUMKN paboTbl CO BPDEMEHEM

double omp_get_wtime(void);

I

1 BO3BpaljaeT Afisi HATM aCTPOHOMUYECKOe BpeMs B CeKyHAax, npoweallee
C HEKOTOPOro MOMeHTa B npoLnioM. Ecnm HeKOTOpbIN Y4aCTOK OKPYXUTb
BbI30BaMU JaHHOMN (PYHKLUUN, TO Pa3HOCTb BO3BpaLlaeMbIX 3Ha4YeHUN
NokKaxeT Bpemsi paboTbl JaHHOro y4yacTka. [apaHTupyeTcs, YTO MOMEHT
BPEMEHU, UCNOJIb3yeMbIM B Ka4eCTBe TOYKM OTCYeTa, He OyaeT N3MeHeH 3a
BpeMs BbINOJIHEHUA NPOrpamMmbl.

double start;

double end;

start = omp_get_wtime();

/*... work to be timed ..."/

end = omp_get_wtime();

printf("Work took %f seconds\n”, end - start);

double omp_get_wtick(void);

- BO3BpalLlaeT pa3peLleHne TanMepa B cekyHaax (KOfIM4ecTBO CEKYHA Mexay
nocriegoBaTenbHbIMM UMNYSibCaMu Tanmepa).
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| Cnacunbo 3a BHMMaHue!

BonpocbI?
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Cnegywouwaa tema

O Hawmbonee yacTto BcTpeyaemble ownbku B OpenMP-
nporpammax. ®yHKumoHanbHasa otnagka OpenMP-
nporpamMmm.
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