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[TapaAAnMceuoc ovvautkwy alyoplopumy

* Ozowv oev yWopIiCovue mms Ko G€ motov. paduo Oo yiver
1] KOTOVOLT) EPYOCTOG
Onwg yio mapdoctrypo 6e aAyopibuovg pe avodopoun
Agv umopovue va eAEyEovue ebkoAa TN onuovpyia threads
'H otav €yovpe mdpa moAd peydio aplOpd Epyaciwv Tov
TPETEL VO OLOKANp®OOVV
Aev givar duvatn 1 Onuovpyio tOcwv ToAlwv threads

'H 6tav 1o poptio avd thread dev eivan 1coPBapeg

* o tic mepimtmoelc avtec 10 OpenMP eleiyoye tnv
Evvolol Tov “‘task’™

Etvon pio avtoovvaun povaoa epyaciac mov TpEmEL va
OAOKANP®OEL pall pe Ta 0E00UEVD TNG

‘Evac otafepoc aptBuoc threads avaropuPdver tnv extédeon
Topo TOAA®wV tasks
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Tasks: Bacikn Asttovpyia

* MéEoo o€ 1o mopAAAAN TEPIOYN
Xperaleto yio tn onupovpyio twv threads

O kmokoc cuvavte eva task construct
#pragma omp task

* Anuiovpyeiton evor veo task
«ITokETo» KMOKa Kol 0£00UEVOV Y10 TO VEO task

Ta oedouéva eivan Eva snapshot tn otiyun g onupovpyiog
OV VEOUL task — Otav aVTO EKTEAEGTEL T OPYLKE OEOOUEVDL
umopel va unv ivon ta idwar 1 va, unv veapyovv!

To véo task pmaiver o€ pia oecoevn (pool)

AT’ Omov 10 emMAEYEL Ko TO eKTeEAEL KAmolo thread apyotepa
Mmnopel OGS Vo EKTEAEGTEL Kol AUECMC

‘Eva task etval cuvoepévo pe to thread mov 10 Eekivnoe — av
oum¢ eivon untied pmopel va cvveyiotet and dAlo thread
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OpenMP Tasks: OpoAoyia

* Ozov v «maTpikoy task (generating task) onuiovpyel
evor veo «matoty task (child task) ko to teAevTOTO
Etvol

Undeferred task

To matpko task pmopel va cuveyicel poOvo Oty £yet
olokANpwOel To véo task — 1o véo task umopel va exteleotel
Oy1 aueca kot Oyl povo amd to oo thread

Included task

To véo task onuovpyeiton Ko ekteleiton AUEGHOS 0o TO 1010
thread mptv cuveyicel to watpko task

Final task
OA\a ta Taord Tov véovu task Oa etvar final kot included
Mergeable task

Av 10 véo task eivon undeferred 1 included t6te to OpenMP
Umopel va To EKTEAEGEL GELPLOKE (0L ¢ vEOD task)
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#pragma omp parallel
{ 1 Oa. yivel av ogv vmopyel To
single construct;

#pragma omp single nowait <
{




>

AT UIOVPYI0 TOAAMY. tasks 6€ Eval tor loop

#pragma omp parallel
{

#pragma omp single nowait

{

for (int i=0;i<10;i++) {

printf("Thread %d executing task %c\n",

omp get thread num(), 'A'+1);

GUYYPOVIGILOG



‘EAeyyoc onuovpyiog tasks

[TpocOera clauses 6to #pragma omp, task yio
BEATIGTOTOINGELS GTH ONUIOVPYIO VE®V tasks

1(expression) clause

Eav expression yevong, onuiovpyeiton undeferred task
Oa exteleoTEL TPV TO «TTATPIKO» task

» {mal(expression) clause
Edv expression aAnOnc, onuiovpyeiton final task
OLa ta maowd Tov Oa gtvan final kot included

* mergeable clause

Edv to veéo task eivon undeferred 1 included pumopei va
exteAeoTEL YW PIig TN ONovpyia véou task

Kot yopic vEo mepiBAALOV 0EOOUEVMY
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20YYPOVIGUOC TEPUATIGUOV tasks

* O1 0101popol OAYOPIOOL ATTEITOVV. KATTOL0 E100G
GLYYPOVIGLOV LETAED T@V. tasks

[L.y. T0 «matpiko» task va Beforwveror 6t oAoKANpOONKAY
TOL «TTOLOLO TOV TTPLV TO EMOUEVO Prua

'H 611 tedeimoav OAa ta tasks pac opdoog (task group)

*  YVYYPOVIGLOG GE barriers

To OpenMP gyyvdrton 0t1 6€ pnTd Ko EUUEGH barriers péca
GTNV TOPAAANAN TEPLOYN N EKTEAEGT DL TPOYWPNGEL LOVO
OtV 0OAOKANP®OOVY OAa Ta tasks wov onuiovpynONKay TPy
10 barrier
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ifpragma omp, taskwait

#pragma omp parallel
{
#pragma omp single nowait
{
#pragma omp task

{
printf("Thread %d Task A\n",omp get thread num()); TaskA
}

#pragma omp task
{

printf("Thread %d Task B\n",omp get thread num()); ZaskB

eow Eepovue ot o Task A kar B
EYODV TEAELOEL

Iipocoyn



volid atasks() {
#pragma omp task

{
#pragma omp parallel printf("task Al\n");
{ }
#pragma omp single nowait

{ #pragma omp task

{

#pragma omp task }

{ }
atasks(); void btasks() {

} for (int i=0;i<10;i++) {

fpragma omp task #pragma omp task

{
} btasks(); printf("task B%d\n",1i);
}

printf("task A2\n");

} }\ éuueoo barrier: eow cépovue 0TI }

}

} oLo. Ta tasks mov onuiovpyROnKoy
uéoo aro taskgroup Eyovv
TEAELDOEL




Tasks ko euPéreio petaPAntov

* Méow € eval task vapyovV Tol E101] LETOPANTOV, TOV
YVOPICOVE

shared: ava@opd otV eEMTEPIKN LETAPANTY KATA TN
onuiovpyia Tov task

private: un apytkomotnueEVN LETOPANTY), OMNUOVPYEITUL KOTA
NV EvapEn eKTEAECT|C TOL task

firstprivate: avtiypa@o t¢ eEmTEPTKNG HLETAPANTIG TOL
VIINPYE KOTA TN onuovpyic Tov task

* Qo wpemel mowvTo Vo OOUOUOIGTE OTL 1] O LILODPYI0 KO
N ekteELEDT evOg task mibowvov va yivouy Ge

OLOPOPETIKOVS YPOVODS
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Opiouog euPérerac petaPpAntov e tasks

e MmopovE VO OPIGOVE PNTO TO EI0OS TMV.
peTafAnTov 610 #pragma omp, task pe vo clauses
shared(/isz), private(/ist) kon fiusprivate(/ist)

»  Default kavovec

MetafAntéc mov eivon shared og 6Aa T constructs wov
wepPdirovv to task (apyiCovrac amod to parallel construct)
uéca oto task Ba etvon emionc shared

MetafAntég mov givon private tn otryun onuiovpylog tov
veov task Oa eivon péca oe avto firstprivate
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taskloop construct

e YDVOVLOLCEL TN AEITOLPYIKOTNTO! (KO T TPOUIPETUKO
clauses) Tov #pragma omp. for Kol ToL #pragma omp

task

Eivou constuct yia tasks mov extedel mapouola Asttovpyia
ue éva worksharing for construct

Kataveuel tnv epyacia evoc for loop o€ o opdoa tasks

H popoen tov for loop mpémel va eivar 101, pe exetvn tov
for construct (yvwotn ko otabepn apyn/TEAOG,
CUYKEKPIUEVOL TEAECTEC, OY1L AAANAOECOPTNGELC
OEOOUEVOV LETACD ETUAVOAYEDV...)

211 AertovpytkoTtnTo Lotalel pue to omp for aAdd eival mo
eVEMKTO Ue TN ¥pnon tasks avri yio threads

Me Komms PeyaADTEPT OUMG ETLPAPLVE
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#pragma omp parallel
{ Aev Ceyvaue to omp single

#pragma omp single nowait

{ Ka O task Oa exteréoer evo uepos
TV ETAVOANYEDV

‘for (int 1=0;1<100;i++) {
printf("Executing i = %d\n"i); | «—

}

[Ipocoyn EEGO taskgroup

nogroup.



'EAEYY0C O10LLO1PACUOV EPYACING GTO
taskloop construct

e Y€ MOOO KO OGO LEYIAN KKOULATION Bor ympireTony
o1 N emavaAELS ToV for pEcm TmV tasks

* Yopyouy 000 TOPGUETPOL EAEYHOV

grainsize: eAEYYEL To pueyeboc kabe «koppatiovy (chunk)
min(grainsize,N) < chunk size < 2 x grainsize

num_tasks: eléyyel mooa tasks Ba onupiovpynBovv
min(num_tasks,N)

Agev gmrpénetal vo, opiloval TanTdYPOoVa Kot 01 00O

TOPAUETPOL

Av ogv opiletan kapio wapduetpog, o OpenMP Oa oraAeCeL

TO «KOTAAANAO» neyeboc avtopata
Avaroya pe tnv vAomoinon ¢ PAtodnNkng
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AlniocCaptnoelc tasks: depend clause

* Meypr tmpw Elooe LEDOOOVS GLYYPOVIGHOV tasks Tow
TOTOV ““barrier’”
Otav £yovv 6yéon «matEpac» - «madiy (taskwait)
Ortav avikovv otny 10t opdda (taskgroup, taskloop)

20y va £va, barrier KAADTTTEL KTEYVNTO» TNV VAYKN VOl
tpnOodv o1 GAAAOECOPTNGELS TOV OEOOUEVMV

Meiovovtog OLme TNV TopaAinAio
* [lwc umopovie Vo EKOPUGOVIE AALAOECHPTIGELS;
Ot ta 0g00ouEVA 16000V GE €va task eCaptmvTal amd TNV
£€000 €VOC AALOV

depend clause: epapuoletal TpoopeTika oto task construct

IIpocoyn: Aettovpyel povo og tasks mwov £yovv onuiovpynOet
oo TO 1010 «mwaTpikoy task (siblings)
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2uvtacn depend clause (yia tasks)

* depend(dependence-type . list)

list: ovouorta petafAntov (0€celc otn uvnun)
Mmnopovv va givar amAéc petaPANTEG N oToyElo EVOC array
To OpenMP emitpéner axopa Kot tunuata [:] amod arrays
2TIC MoTtec mpémet va epaviCovtal akpiPag 101eg 1 TEAelmC
OLLPOPETIKEG BEqEIC amobnKeLoNC (OYL EMKAAVWYELC)
dependence-type: To €100¢ TG aAANAOECAPTNONG
n: otav kamota petaPAntn tov list eppaviCeton enionc ¢ out

N Inout e aAAo task mov onovpyNOnke TponyoLvUEVMC, TOTE
10 vEo task eCaptdtor amd 1o TaAMo

out, inout: dtav kamolo petaPAntn Tov list eppoaviCeton emiong
oG 1n, out 1 Mmout o€ AAAo task wov onuovpynONnKe
TPONYOLUEVMC, TOTE TO VEO task eCaptdtal amd To TaALO
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